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ABSTRACT 

This research examines the exteent to which the diffusion factors proposed by 

Fullan ( I  9W), Rogers ( I  995), Clinton (1 971 ), and other sources are useful in 

predicting the acceptance of innovative educational Web technology in a college 

setting. Analysis of the data revealed that access to information, which is 

emphasized by Fullan is the most crucial of all the diffusion factors. Among the 

various types of access to information, training was found to be the best facilitator of 

successful adoption of educational Web technoiogy by mangers and professors. It 

was also found that the administrators were generally more accepting of the Web 

based educational innovation than the professors. Another major outcome of this 



research is the development of a new system for categorizing diffusion factors to 

improve user perception of Web technology based educational innovations, 

One hundred and nine professors and administrators of a community college 

in the province of Ontario were studied. Quantitative data were gathered concerning 

their perceptions of diffusion factors, levels of acceptance of Web technology based 

educational innovations, and choices of the top five factors contributing to diffusion of 

these innovations, 

Analysis of the data supported the following conclusions: (1) the more 

positive the perception of the diffusion factors for Web technology based educational 

innovations, the higher the acceptance or adoption of innovations; (2) there is no 

relationship between years of service at the college and user acceptance of 

innovation or user perception of diffusion factors; (3) there is no relationship 

between years of computer usage and user acceptance of innovation or user 

perception of diffusion factors; (4) there is no relationship between age and 

acceptance of innovation; (5) there is a relationship between the computer .- 
knowledge of the adopter and acceptance of innovation. 

The diffusion factors that were identified as crucial to the diffusion of Web 

technology based educational innovations can be grouped into two categories, 

namely (a) Primary Diffusion factors (most crucial) consisting of (i) access to 

information; (ii) efficiency; (iii) trialability; and (iv) community pressure1 support1 

apathy1 opposition; and (b) Secondary Diffusion factors (crucial) consisting of (i) 

association with teaching; (ii) relative advantage; and (iii) complexity/ ease of use. 
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CHAPTER ONE 

INTRODUCTION 

1.1 PURPOSE OF THE RESEARCH 

The purpose of this research is 

I.  to explore the relationship between diffusion factors and the acceptance 

of Web technology based educa~tional innovations among the professors 

and administrators of a cornmuni ity college in Ontario; 

2. to study the difference in percepaion of these diffusion factors by the two 

groups (professors and administuators) and the impact of these 

perceptions on acceptance of Wwb technology based educational 

innovations; 

3- to find any key factor(s) contribuuing to an accelerated diffusion process; 

and 

4. to develop a new system for categorizing diffusion factors to improve user 

perception of Web technology based educational innovations. 

The classical diffusion of innovation theory, which is used as a theoretical basis 

for the research, has been found useful in prredicting the initial decision of individuals 

or organizations to adopt new technologies. The focus on variations in acceptance 

behaviour among adopters employed in this research is in keeping with 

methodological recommendations for the corntinuation and extension of the diffusion 

of innovation paradigm (Rogers, 1995). This study seeks to apply the diffusion model 

at the acceptance stage of the innovation dedsion-making process. 



Community colleges in the province of Ontario are planning to invest their 

scarce resources in educational Web technology based curriculum delivery, and the 

researcher became curious about the diffusion process. This lead the researcher to 

study the results of one community college's plan for implementing Web technology 

based tools for curriculum delivery, and to use a quantitative measurement research 

method for this purpose. 

1.2 THE RESEARCH THEORY 

This research falls within the sociological tradition of the study of social 

change. As explained by Marshall (1987), the ability of human beings to change in 

response to social, situational, economic, and technological factors is necessary for 

survival and the maintenance of continuity and social order, Within the social 

change perspective, sociologists continue to view the diffusion of innovations as a 

major contributor to the process of change. 

Early diffusion researchers stressed the value of the empirical method, with its 

reliance on observation and experience, as a basis for the generation of knowledge. 

Modern theoretical approaches have focussed on empirical aspects of the diffusion 

of innovation, and their aim has been to demonstrate the relevance and usefulness 

of diffusion models for understanding more limited types of change. Marshall (1 987) 

states that diffusion theories with smaller scale, shorter time frame models currently 

dominate the field of diffusion process. 

I .3 DlFFUSlON OF INNOVATION - 

Rogers' ( I  971, 1983, 1995) diffusion theory, and its interpretation by Marshall 

(1987), along with the diffusion factors from Clinton (1971) and Fullan (1982, 1991), 



provide the framework for the design and analysis of this empirical research. Rogers 

defines diffusion as the process by which an innovation (an idea, practice, or object 

that is perceived as new by an individual or other unit of adoption) is communicated 

through certain channels over time among members of a social system. Marshall 

(1987) states that the perceived newness of the practice for the individual adopting 

the innovation is the determining factor, and not the objective newness of the 

innovation. This importance attached to the perception of users is in keeping with 

the emphasis on human choice favoured by the early diffusion theorists. "It is the 

attributes of a new product, not as seen by the experts, but as perceived by the 

potential adopters, that really matter" (Rogers & Shoemaker, 1971, p.137). 

According to Rogers & Shoemaker (1971), the innovation decision process 

comprises the following stages: 

1. Knowledge ; - 

2. Persuasion ; 

3. Decision ; 

4. Implementation ; and 

5. Confirmation. 

Knowledge occurs when a potential adopter becomes aware of an innovation's 

existence and gains some appreciation of how it functions. Persuasion occurs when 

the potential adopter forms a positive or negative attitude towards the innovation. 

The decision occurs when the potential adopter engages in activities that lead to 

adoption or rejection of the innovation. The implementation stage occurs when the 

adopter puts the innovation into use. The final confirmation stage occurs as the 

adopter seeks reinforcement for the previous adoption decision. Rogers & 

Shoemaker state that, at this stage, the adopter may reverse the previous decision to 

adopt or reject on the basis of conflicting messages about the innovation. 



In addition to Rogers, Fullan (1 982,1991) provides fcr a similar change process 

regarding educational innovations, which are grouped into three phases, namely: 

Phase I -initiation, mobilization, or adoption, consisting of processes leading up to 

and including the decision to adopt or proceed with the change; 

Phase 11 -implementation or initial use (first two or three years of use), involving the 

first experiences of attempting to put the innovation into practice; and 

Phase 111-continuation, incorporation, routinization or institutionalization; during this 

phase decisions are made about whether the change gets built in as an 

ongoing part of the system or else disappears. 

Fullan's first phase covers the first three stages of Rogers' rntldel of the 

innovation diffusion process. This study deals only with the first phase, since .. 
implementation of Web technology based education has not started in a significant 

way, though the college under study has recently appointed a facilitator to co- 

ordinate these activities. Moreover, the professors and managers have yet to 

experience many of these new Web technology systems for cumcul urn delivery. 

In this research, the words "diffusion," "acceptance," and "adoptionn are all 

used interchangeably to an extent, even though there are some suMle differences 

among them. Diffusion, which is the process of communicating the innovation, 

includes the various stages explained by Rogers and Fullan. Adoption, as explained 

by Fullan, is a stage or level in the diffusion process, leading up to a n d  including the 

decision to adopt or proceed with the change. Acceptance, Phase I of Fullan's 

model, comprises the first three stages of Rogers' model: knowledge, persuasion, 

and decision. Acceptance and adoption are the same in Fullan's model. 

Downs and Mohr (1976) (as stated in Marshall, 1987) challenged the notion 

that there was a unitary theory of diffusion and adoption that would apply to all 
1. 

innovations; they made this assertion on the basis of a perceived lack of conceptual 



clarity in innovation research, This is mainly due to the lack of distinction made 

between the primary and secondary attributes of innovations. Primary or intrinsic 

attributes of an innovation, like cost, and secondary or benefit related attributes, like 
-A- 

relative advantage, shouId be clearly separated because the latter will vary according 

to the particular adoption situation. Downs and Mohr also point out that, on close 

examination, most attributes upon which a unitary theory of innovation can be built 

are also able to be interpreted as secondary attributes of innovations. 

. Quoting Asch (I 956), Marshall (1987) asserts that even primary attributes 

thought to represent invariable physical reality can be changed in the eye of the user 

as a result of social influences. The importance attributed to subjective variables by 

these critics lends support to Rogers' (1 983,1995) approach to diffusion of innovation 

theory. According to Marshall (1987), these critics raise a theoretical question on the 

basis of the subjective nature of most innovation characteristics. If this notion of 

subjectivity is accepted, does this mean that all characteristics are completely 

specific to situations? Tornatsky and KIein (I 982) suggest that this key conceptual 

issue can be translated into empirical questions and addressed through research 

design options. Marshall suggests that there is possibility for further development of 

a theory of innovation that can be generalized, providing that various methodologic 

and conceptual issues are uniformly addressed in innovation studies. 

The concern of this study will be with the intrinsic aspects of process, namely 

the perceived characteristics, which are internal and external to the innovations. 

Fliegel and Kivlin, (1 966) (as stated by Clinton, 1971) in their study of attributes of 

innovation in rural sociology, found that 15 attributes accounted for 51 percent of 

variance in the rate of adoption. The perceived attributes are fundamental factors in 

explaining the acceptance or rejection of innovations. Rogers (I 995) asserts that 

what really determines the rate of acceptance of an innovation is the acceptor's 



perception of attributes and not the objective or real value. Clinton (1971) reinforces 

the above by stating that the study of attributes accruing to innovations (both internal 

and external) is fruitful in diffusion research, 

"It is argued that it does not appear to matter whether or not an innovation is 

in fact better or worse than the idea or the thing it replaces- The argument suggests 

that what does seem to matter is whether or not the individual perceives it to be 

better or worse" (Clinton, 1971, p.4). Innovations that are generally perceived by 

receivers as having greater degrees of positive attributes are predicted to have more 

rapid rates of adoption than other innovations, "Attributes are those intrinsic features 

or characteristics which accrue to an innovation itself as they are envisaged by a 

potential acceptor" (Clinton. 1971, p.8). Rogers suggests five attributes or diffusion 

factors namely; Relative advantage, Compatibility, Complexity, Trialability, and 

Observability. 

According to Rogers (1983), these are not the only diffusion factors that affect 

adoption rates, but past research indicates that they are the most important 

characteristics in explaining such rates of adoption. Subsequent to the release of 

Rogers' theory, many researchers' findings confirmed and supported the usefulness 

of diffusion of innovation theory as an analytical framework. Their studies also 

confirmed the importance of the perceived attributes of the innovation as powerful 

predictors of implementation, Marshall (1987) has used the Rogers model in her 

doctoral thesis and found this model useful in predicting the diffusion of "Online 

health sciences information retrieval systems by practisina health ~rofessionals." 

Likewise, Clinton (1971) has used Rogers' model in his doctoral research on "A 

study of attributes of educational innovations as factors in diffusion." Other research 

works use Rogers' model, i-e,, Surry and Farquhar (1996) & Goldenfarb (1995), to 

mention a few. 



"The concept of perception is a key dimension in understanding the diffusion 

of ideas. Although a new idea may be regarded as advantageous by experts in some 

fields, a particular actor may not perceive the innovation in a similar manner. 

Perception is the way in which an individual responds to any sense or impression 

which he detects" (Clinton, 1971 ,p.l6). 

According to Clinton, teachers should be helped to develop modes of 

categorizing the perceived attributes, which will be different from the conventional 

modes- This would help teachers to free themselves from old patterns of perceiving 

in order to forge new patterns, This allows for an individual to change direction and 

shift strategies - i-e., to give up his or her initial perception of a problem and redefine 

it. 

Fullan (1 991) argues that administrators have organizational power, but not 

educational power, since use of organizational power is not how things get done in 

schools. The only soiution is that the whole school (mangers and professors) must 

get involved in the change process. Both individual and organizational I institutional 

persuasion is a must for an effective change process. That is the reason why this . - 
research includes both managers and professors in the study of adoption of 

educational Web technology innovation- 

For a valuable on-line information on innovation diffusion resources, you may 

refer to the Web site of Clarke (http://~.anu~edu.au/people/Roger.Clarke/SOSl 

InnDifflSW-html). 

1.4 INFORMATION TECHNOLOGY BASED INNOVATlON 

The innovation studied in this research is the use of educational Web 

technology for teaching and learning by professors and administrators of a 



community college in the provintice of Ontario. Some of the advantages of this 

Internet based information technology are: 

time independence; 

distance independence; 

flexibility in class schedules; 

ability to replay the conkent for mastering; 

access to a vast arnoun-it of on-line resources; 

co-operative learning; atnd 

enough time to reflect om the process of class participation. 

Marshall (1987) cautions tlhat computers and communications technology are 

mixed blessings that have potemtial to produce both social good and ill. With regard 

to the educational Web technolorgy in particular, there is a widespread user concern 

that: 

it is complex to operate; and 

it lacks a human touch. 

Another potential danger is the possibility of students spending too much time on the 

Internet. Given the potentially pmsitive and negative impacts of this innovation on 

society at large, and on students and teachers in particular, the experience of early 

adopters of the emerging information technology based educational Web deserves a 

detailed study. 

Research at this early stage about the adoption of educational Web technology 

by professors and administrators at a community college provides an opportunity to 

document the extent to which prafessors and administrators are willing to adopt the 

innovation. Through this, we can i add to our understanding of a part of the social 



change process. Such studies can alert us to factors that inhibit or facilitate adoption 

of educational Web technology. This study can also provide an opportunity to carry 

out the sociological task of looking for unexpected results of innovation adoption. 

1.5 EDUCATIONAL WEB TECHNOLOGY 

Educational Web technology is becoming a part of everyday learning, as a 

medium for distance education or as an educational aid in face-to-face classroom 

instruction. As world-wide information can be accessed from the personal computer, 

more and more schools are encouraging students to go on-line and use educational 

Web technology to enrich their learning. Muffoletto & Knupfer(1993) state that, 

historically, education has been bonded to the interests of business. Computer 

technology has serviced the needs of business. Education maintains the role of 

providing a workforce that is both familiar and comfortable with computer related 

technologies and the type of labour they create. From this viewpoint, it is logical to 

expect educational institutions to provide their students with the experience of using 

Web technology in learning. 

Web technology based education is the use of a computer network and 

browser software like Netscape or Microsoft's lnternet Explorer to interact with 

people or with content rich audio, video, and data sources on the lnternet (wide area 

network-WAN) or lntranet (organizational network)- There are many interrelated 

topics, which can be included as part of educational Web technoIogy, as long as the 

users are using browser software like Netscape or lnternet Explorer. "The Web is 

simply a global hypertext system. Hypertext is a software mechanism that links 

documents to other related documents on the same machine or across networks. 

The linked document can itself contain links to other documents, and this can go on 

forever. A link can also point to other external resources such as image files, sound 



clips, or executable programs. The Web could eventually link every document 

produced on this planet." (Orfali, Harvey, & Edwards, 1996, p.465). 

The reasons why the researcher chose Web technology are: 

1 - It has a definite configuration within the Internet. 

2. It is an advancedl popular tool within the Internet. 

3- It has the potential to replicate conventional face-to-face teaching-learning 

through the introduction of high speed or bandwidth communication lines that 

include two way audio, two way data or text, and eventually two way video 

conferencing. 

4. It provides the able bodied and the disabled, young and old, an opportunity to 

participate effectively in teaching and learning from home, from school, or from 

anywhere and at any time. 

There are some problems in researching a topic like "the diffusion of Web technology 

based educational innovations," since the subject content changes rapidly due to 

new developments. "As Turkle (1984, p.18) has noted, any study of the personal 

use of computers or information technology has the problem of dealing with a moving 

target- The microelectronics industry is constantly modifying and changing its 

products as new versions of hardware and software are developed and new 

applications found" (Marshall, 1997, p.5). Still research in this early stage of 

acceptance or adoption of Web technology based education may provide valuable 

data for professors and administrators, data that will enable them to make 

meaningful decisions about the diffusion process. 

One good source of research material regarding Web based education is the 

work of Khan (1 997). His collection of 59 published works by various authors is 

organized into five sections, namely, 



Introduction to Web based instruction; 

Web based learning environments and critical issues; 

Designing Web based instruction; 

Delivering Web based instruction; and 

Case studies of Web based courses. 

Another on-line resource is the work of December, who provides a collection 

of valuable information on computer mediated communication (CMC). 

1.6 DEFINITION OF TERMS 

The key terms used and some of their meanings, as stated by Clinton (1971), 

are listed below: 

Acceptance 

It is the favourable reception of an innovation, but not its utilization. 

Adoption 

It is the acceptance and use of an innovation. 

Attributes 

Attributes are those intrinsic features or characteristics that accrue to an 

innovation itself, as they are envisaged by the potential acceptor. 

Diffusion 

It is the spread of new ideas from their source of introduction to their ultimate 

users, but not necessarily their implementation. 

l nnovation 

Innovation is any thought, behaviour, or thing that is new because it is 

qualitatively different from existing forms of behaviour or things in a specific 

environment. 



Web technology based education 

It is the use of computer network and browser software like Netscape or 

Microsoft's lnternet Explorer to interact with people or with content rich audio, 

video, and data sources on the Internet for the purposes of teaching and 

learning. 

Abbreviations for diffusion factors 

The abbreviations for diffusion factors are either t (independent variable) or A 

(Part A of the survey questionnaire). For example A1 or I1 - relative 

advantage. 

Abbreviations for levels of acceptance/ adoption 

The abbreviations for levels of acceptance/ adoption are either D (dependent 

variable) or 6 (Part B of the survey questionnaire)- 



CHAPTER TWO 

LITERATURE REVIEW 

There are many studies dealing with the diffusion of innovations in general 

and the diffusion of innovations in an educational setting' in particular, such as the 

use of information technology products like Web technology. There is also a specific 

body of literature that discusses the various diffusion factors that influence user 

adoption. The purpose of this chapter is to find the theoretical model that best fits the 

research hypotheses. While it explores the theoretical model, this section will also 

selectively review some of the key works in the area of diffusion of innovation in 

general and also in the area of diffusion of innovation in an educational setting, with 

particular emphasis on information technology based innovation. Since one of the 

research requirements is to discover the diffusion factors (internal and external to 

innovation) that provide for accelerated diffusion, space is allocated in this report to 

review the factors identified for research. Since the innovation researched, narnefy 

educational Web technology, is quite new, another section is added to define what it 

is now and how ~t will develop in the future. Accordingly this chapter is organized into 

seven sections: 

Diffusion of innovation theories/ models; 

Innovation diffusion model that best fits this research requirement; 

Diffusion of innovation and stages1 phases; 

Innovation diffusion factors I attributes; 

Other approaches to innovation diffusion study; 

1 According to Rogers (1995), the educational sector ranks fourth in the number of 
publications related to diffusion research about innovation. 



Educational Web technology; and 

Summary of literature review. 

2.1 DIFFUSION OF INNOVATION THEORIES1 MODELS' 

One of the purposes of this chapter is to review selectively the literature to 

find the best innovation diffusion model for this research work. The following 

paragraphs discuss the major diffusion models. Among many diffusion research 

works, the single most relevant work that emerged from the extensive literature 

search for the purpose of ciassification of diffusion models1 theories is the work of 

Havelock (1 976). According to Havelock, there are three major theories regarding 

the change process: 

Social interaction theory; 

Research, development, and diffusion (RD&D) theory; and 

Problem solver theory. 

The above three categories hold good even today, but more recent studies can be 

found that use scores of individual approaches to research on innovation diffusion. 

Surry (1997) argues that diffusion of innovation theory is not a single, well defined, 

unified, and comprehensive theory. Instead there is a large number of theories from 

a wide variety of disciplines, each focussing on different element of the innovation 

process. These recent approaches are in the main adapted to the compIex nature of 

information technology based innovations, most of which are clusters of individual 

innovations. These approaches to the study of innovation diffusion can be broadly 

classified as: 

Studies using mathematical models; 

- -- 

2 The words "theory," "model," "type," and "categoryn have been used interchangeabIy here 
to identify the groupings of diffusion of innovation studied research, even though there are 
some subtle variations or differences in their meaning. According to Rudestam and Newton 
(I 992), the word 'model" refers to a higher order theory, that is, a representational system at 
a higher level of abstraction that can inform and be informed by alternative theories. Still 
model and theory are closely connected. 



Organizational/ group innovation studies; 

Individual innovation studies; 

Studies related to the stages of diffusion; 

Studies related to the user or adopter characteristics; 

Studies related to diffusion factors; and 

Studies combining the above ~Iassifications. 

Before analysing some of the above approaches to diffusion study, it is logical to 

analyse the three major categories of diffusion theories/ models. 

2.1 .I Social interaction Theory 

This theory deals with the process by which an innovation is adopted by a 

group or an individual, once the innovation has already become available to potential 

adopters. This social interaction perspective emphasizes ~dopter perceptions 

regarding the innovation, user/ system characteristics, and the dynamics of 

information flow. The effect of personal sources of information on the adoption 

process is significant. Also the emphasis is on understanding the stages of the 

diffusion process and on analysing the attributes, factors, or characteristics of the 

innovation. As defined by Clinton (1971), attributes are those intrinsic features or 

characteristics that accrue to an innovation itself as they are envisaged by potential 

adopters. In early stages of innovation diffusion, the impersonal sources of the media 

are more influential 1 dominant, and, in the later phase of diffusion, interpersonal 

communication gains prominence. Once a few members of a group have adopted 

the innovation, the innovation spreads almast automatically to other members 

through a process of social interaction. The effect of social interaction in diffusion 



slows down when the majority of the population has already started adoption, since 

there are few peer1 new users with whom to interact, Rogers (1995) insists that the 

diffusionladoption is accelerated once 10 to 20 percent of the targeted group adopts 

the innovation. 

There are many studies that use social interaction theory as the main focus of 

research. One such research by Rogers (1 983, 1995) is an excellent source for this 

model. World War II and the years following it saw rapid change and the adoption of 

innovations that required a review of the change process and involved: (1) 

recognition of external influences on adopters; (2) the influence of channels of 

diffusion on change; and (3) maximization of the role of human choice and 

perception on the adoption and diffusion of innovations. 

Rogers (1 983, 1995) states that the modern tradition of studying innovation 

diffusion began with the study of the spread and use of hybrid seed corn among Iowa 

farmers- Subsequent research on the diffusion of other types of innovations 

presented the possibility of a generic "innovation theory" that could have broad 

applications in many fields. 

2.1.2 Research, Development, and Diffusion (RDLD) Theory 

Compared to the social interaction model, the research, development, and 

diffusion model begins the analysis of change at an earlier point in time. The early 

stage is called design or discovery of an innovation. Researchers outside the client 

system carry out this early stage. Following this discovery of the innovation, 

dissemination activities are carried out on a large scale. In contrast to the social 

interaction model, the primary attention in RD&D theory remains on the efforts of the 

sender/ developer1 promotion agent. The receiverfuser is paid secondary attention 

compared to the receiver's role in social interaction model, which places the main 



focus on the receiver. The RD&D model emphasizes a large scale effort supported 

by enough financial resources. It also depends on the co-ordination of personnel with 

varying skills to manage different segments of the change plan. 

According to Hall & Hord (1 987), the major effort in this model, is expended on 

producing the innovation rather than on user implementation. The emphasis is on the 

systematic and sequential nature of knowledge creation and utilization, and the 

foliowing five assumptions are used: 

There is a rational sequence - i-e., research, development, packaging, and 

dissemination - in evolving and applying a new practice; 

There is large scale, lengthy planning; 

There is a division and co-ordination of labour directly related to the rational 

sequence and planning; 

There is a passive but rational consumer who accepts and adopts the 

innovation; and 

The high costs of development at the outset are acceptable because of the 

innovation's efficiency, quality, and suitability for mass dissemination and 

effective use. 

Of the three models, the RD&D is the most complex in its process. There are two 

distinct stages in this model, namely, research and development activity, and 

diffusion and adoption activity. The major emphasis is on the planning of change on 

a large scale, involving detailed development based on scientific knowledge, and 

testing and evaluation to produce the innovation most appropriate io solve the 

problem. This model also involves the mechanism for distn'buting the innovation and 

introducing it in target systems. The knowledge production is done mainly by 



researchers, and is followed by systematic development and dissemination. The 

adopter or receiver is seen more as a passive consumer in this perspective. 

Some common strategies used with RD&D include the development of high 

performance products, which guarantee "user proof' implementation, and information 

system building, that is, producing channels for diffusing information about 

innovations. The strategy of administered and legislated change, another RD&D 

practice, assumes that a successful and beneficial innovation can be mandated into 

use. Nearly all efforts are concentrated on the research, development, and diffusion 

areas, and little attention is paid to hefping the user implement the innovation once it 

has been delivered. 

According to Rogers (1 995). this perspective nicely describes the U S  national 

curriculum development projects. The results of research were utilized in 

comprehensive development projects that created "modern" materials and processes 

for use in the classroom. There was a definite direction to the activity, with research 

leading to development and then widespread dissemination. Some researchers use 

different terminologies for the RD& D based studies. One such study is the 

developer based determinist approach of Surry (1 997), in which the researcher views 

the technology as the prime cause of social change due to its product / system 

superiority. Yet there is a general consensus in the innovation diffusion literature that 

technological superiority alone is not enough to guarantee the adoption of 

innovation. 

2.1.3 Problem Solver Theory 

The problem solver model portrays the change process as one that is directed 

towards solving the problem of a specific receiver/ user; the receiverher himself or 

herself is seen as involved throughout the diffusion process. The assistance of 



outside resources, such as a change agent, is utilized- Either the user or the change 

agent can initiate the change process. In this model, the relationship between the 

sender / developer/ promotion agent and receiverfuser is one of collaboration. Since 

the whole model is built around the concept of receiver/ user involvement in bringing 

about change, motivation of the client system is crucial. 

Consultants or facilitators work as resources along with the receivers. The 

role of the facilitator is to provide training and an understanding of the innovation and 

its process. These consuftants do not advocate particular solutions or innovations. 

At the end, the clients determine their own solutions and proceed with adoption. 

According to Havelock (1 976), in some cases the problem solver model may be 

considered as a type of development procedure that can take the place of the RD&D 

model. During the development and evaluation phases, the RD&D model 

recapitulates the problem solver process- 

Compared to the other two models, in the problem solver model the user / 

receiver is very active in identifying the problem and the solution in the form of the 

innovation, The most popular model within the "problem solver categoryn is Hall's 

"Concerns based approach model" (CBAM). The concerns based approach model 

(CBAM) focuses on the clients' needs rather than on the facilitator of the change 

process. Hall & Hord (1987) insist that teachers, who are the keys to educational 

changes, should change their practices using innovations and methods that in turn 

change their instructional delivery. By improving instructional delivery, student 

achievement and other educational outcomes can be enhanced. The logical step is 

to understand the change process and the practices of teachers, including their 

attitudes, skills, and concerns. The teachers' perceptions of what they need in terms 

of staff development, coaching, and material provision can be determined and 

services arranged for a successful change process using CBAM. 



Yet another approach to diffusion study falling under this problem solver theory 

is the adopter based instrumentalist approach of Surry (1 997). This approach 

focuses on the human and interpersonal aspects of innovation diffusion. This 

approach rejects the assumption that superior products and practices will be 

attractive to potential users. 

After this analysis of the three major theories of diffusion, the next step will be 

to identi@ the innovation diffusion model that best fits this research requirement, 

2.2 INNOVATION DIFFUSION MODEL THAT BEST FITS THIS 

RESEARCH REQUIREMENT 

With the rapid changes in technology, which warrant an effective diffusion 

process, new and newer knowledge is created that requires novel innovation 

diffusion models. All this new knowledge can be effectively fit into the above three 

basic theories, i-e., social interaction, RD&D (research, development, and diffusion), 

and problem solver. According to Havelock (1976), these three models again have 

some underlying similarities in their construction. Havelock specifies three stages in 

the change process for all the three models, namely: 

stages in research; 

stages in development; and 

stages in diffusion and adoption. 

Only in the RD&D model is an elaborate scientific enquiry in the research stage 

added as part of the diffusion model. in the other two models, it is assumed that the 

research stage has already passed and hence is not part of the change model. The 

development stage exists for both the RD& D and problem solver models, with the 

assumption of its existence in the sociai interaction model. 



The main focus of this research is to study the acceptance/ adoption of Web 

technology based educational innovation by professors and administrators of a 

community college- In this case, the innovation to be studied has already been 

chosen, namely "Web technology based education," The RD&D and problem solver 

models expect the evolution of innovation, based on user concerns and solutions to 

problems. Another of the research issues is the exploration of difiusion factors that 

can accelerate the diffusion process- The social interaction model provides much 

support for user perception of diffusion factors. 

To be very specific, the RD&D model may not fit well for this study, since the 

research goal is to (I) study the diffusion process (including the adoption of 

innovation), (2) analyse user perception and user characteristics, and (3) identify the 

factors or attributes contributing to accelerated diffusion. The third and last category, 

namely, problem solver theory, also does not fit the present research requirement, 

since the innovation, "Web technology based education," has already been identified1 

mandated for use, and therefore there is no option for the user to identify his/ her 

problem and the appropriate solution (in terms of innovation) to the problem. 

Having identified the social interaction theory as the best fit for this research, 

the next step will be to identify a specific model within the social interaction theory. 

The best model within social interaction theory is Rogers' (1 983,1995) model, since it 

is widely used in academic circles. A brief description of this model and how it fits 

into this research requirement follows in the subsequent paragraphs. The other 

requirement of this research is to find the diffusion factors (both internal and external) 

that accelerate the diffusion process. Since the Rogers model deals only with internal 

factors, and that model recommends exploration of additional factors, the researcher 

started looking into any theory/ model that deals with factors specifically in 

educational settings. The best available model is that of FuIIan (1 982, i 991), since it 



closely resembles the Rogers model in its phases1 stages of diffusion and in external 

factors influencing adoption. Having explained the basic concept of social interaction 

theory, the researcher will now give a brief description of the Rogers model and the 

Fullan model. 

2.2.1 Rogers' (I 983.1 995) Theory on Diffusion of Innovation 

As explained before, Rogers' theoijd model is an excellent source for the social 

interaction theory of innovation diffusion. In this research by Rogers, emphasis is 

placed on the perceptions of users about the five key factors: relative advantage, 

complexity, compatibility, triafability, and observability. Rogers' theory states that an 

innovation will experience an increased rate of diffusion if potential adopters perceive 

that the innovation has these five characteristics, attributes, or factors. Emphasis is 

placed on the individual adopter's perception, and on the characteristics and 

dynamics of information diffusion- Information flow and sources are important in 

Rogers' model, where individuals within a specific social network rely on each other 

rather than on less credible outsiders to learn about innovations. This description of 

the "natural" process of bringing about change downpIays the possibility that 

individuals, such as principals or others in the role of leaders, or change facilitators, 

will influence the process. 

Apart from the above diffusion factors, Rogers (I 995) provides five types of 

adopter categories: innovators, early adopters, early majority, late majority, and 

laggards. The innovators are venturesome, interested in new ideas, able to 

understand and apply complex technical knowledge, and willing to cope with a high 

level of uncertainty. Web technology based educational diffusion in a college setting 

requires people in this category, since colleges have not yet started to adopt the 

innovation significantly. 



Another aspect of Rogers' theory is the stages of the diffusion process, whose 

details are given in chapter one, section 1-3. The diffusion factors/ innovation 

attributes in Rogers' theory are mostly internal to the innovation. (These attributes 

are built in the innovation itself.) 

As one of the focuses of this research is discovery of the key diffusion factors 

responsible for accelerated diffusion of educational Web technology, the researher is 

keen to include both internal and external diffusion factors. External factors are 

those that are not built on the innovation itself; they are the factors emanating from 

outside the innovation itself (forces acting on the innovation adoption) and are 

directly related to the innovation's adoption. An example of an external factor is 

community pressure for adoption. One source of external factors is Fullan's 

(1 982,?99l) theory1 model of educational changes. The following paragraph will 

provide an insight into Fullan's model/ theory of educational changes. 

2.2.2 Fullan's (1982, 1991) Theory of Educational Changes 

According to Fullan, the presence of diffusion factors in combination has a 

positive effsct on adoption. Some diffusion factors interact with each other, and their 

presence accelerates adoption. However, there is no need for all the diffusion factors 

to be always present in the diffusion process. Diffusion is only a process and not an 

event, Hence, it occurs over a period of time. Some of the diffusion factors may be 

present throughout the diffusion process, and some may not be present at all. As 

more and more diffusion factors are present and felt or perceived by the users/ 

adopters, the beYer the diffusion process will be. Accordingly, Fullan has identified 

eight diffusion factors at the adoption stage/ phase, which are mostly external to the 

innovation. In categorizing the implementation of educational changes, Fullan 

provides for two main aspects, namely, (1) what changes to implement (theories of 



education), and (2) how to implement them (theories of change). Since this research 

deals only with theories of change, the other theories of education are not analysed. 

Unlike Rogers (1 983, 1995). in whose work ail of the five diffusion factors are 

common for all of the five stages of the diffusion process, Fullan has identified 

different factors for each of the three stages/ phases of diffusion (details of the 

stages for Rogers and Fullan are given in chapter one, section 1.3). Rogers' and 

Futlan's diffusion factors are specified in subsequent sections. 

2.3 INNOVATION DIFFUSION FACTORS1 ATTRIBUTES 

As explained in an earlier section, attributes are those intrinsic features or 

characteristics that accrue to an innovation, as they are envisaged by a potential 

acceptor. "Perceived attributes accruing to innovations are basic factors in explaining 

the acceptance or rejection of innovations" (Clinton,l971, p.36). In a multiple 

regression between 16 attributes of innovation and its adoption, Clinton found that 51 

percent of the variance in adoption was accounted for by the 16 attributes. He 

concluded that communication about new ideas could be substantially improved if the 

communicator had some knowledge about the potential adopter's perceptions of those 

ideas. As mentioned earlier, this study uses mainly the five diffusion factors from 

Rogers (1983, 1995) and eight factors from Fullan (1 991). Both Rogers and Fullan 

recommend looking for more factors in studying the diffusion process. The researcher 

chose the Clinton (1971) factors, since they closely match this study, which also is 

about educational innovation diffusion. The following paragraphs provide an elaboration 

of each diffusion factor and of the compatibility of educational Web technology with 

those diffusion factors: 



2.3.1 Rogers' Diffusion Factors 

The more widely researched / quoted work on diffusion of innovation is Rogers' 

model/ theory, which specifies five attributed diffusion factors, Rogers' five attributes 

of innovation, which are regarded as diffusion factors influencing the diffusion 

process, and their utility in predicting the rate of adoption have been supported by 

many research studies, including those of Marshall (I 987). Clinton (1 WI), 

Goldenfarb (1995), and Surry & Farquhar (1996). In order to gain an insight into 

what these factors mean to potential adopters, and their utility in various research 

works, a brief analysis / explanation of those diffusion factors is provided below. 

Relative advantage is the extent to which an innovation is perceived as better 

than the idea or practice that it supersedes. Among all the diffusion factors, relative 

advantage is the single most important factor, according to Rogers. Goldenfarb 

(1995) also found relative advantage the most important factor in his study. In 

contrast, Cuban (1 986) explains that the reason for the delay in usage of technology 

tools in education, even though some of the tools have relative advantages, is their 

lack of simplicity, lack of versatility and inefficiency compared to conventional aids 

like the textbook and the chalkboard. Quoting extensively from the works of many 

researchers, Khan (1 997) asserts that Web based instruction has many advantages 

in teaching and learning compared to the conventional methods. In order to utilize 

the relative advantages in a better way in the diffusion process of innovation, Hart 

(1 985) suggests that the most obvious benefits1 advantages and those that can be 

achieved sooner should be stressed. 

Compatibility is the extent to which an innovation is perceived as being 

consistent with existing values, past experiences, and the needs of potential 

adopters. Technology based teaching and learning are somewhat incompatible with 



existing values regarding a face-to-face system, where the teacher and students are 

expecting a human element or physical presence. 

Complexity is the extent to which an innovation is perceived as difficult to 

understand and use, At present, the level of complexity in Web technology based 

educational systems, as perceived by learners and instructors, is slowly lessening 

with the development of more user friendly software and hardware. According to 

Goldenfarb (1 995), the low IT (information technology) skill level of the users of an 

innovation directly affects their ability to use 1T based innovations. This is overcome 

over a period of time through skills upgrades and product development. Yet another 

aspect of complexity in Web based education is the continuous change1 modification 

happening to the innovation. Rogers (1 995) calls this the reinvention. This change in 

the configuration of innovation is inevitable due to the nature of the innovation, 

namely, Web based education. A new dimension in complexity is added by the 

"technology cluster innovations" concept advocated by Prescott & Slyke (1 996), as 

multiple tools like e-mail, gopher, FTP (file transfer protocol), telnet, etc., share a 

common platform in internet/ Web technology. O'Callaghan (1998) argues that 

organizations delay adoption of complex technologies until they obtain sufficient 

knowledge to operate and use them successfully. 

Trialability is the extent to which an innovation may be experimented with on a 

limited basis. For the learner, it is easy to try e-rnail in the beginning, and then try a 

bulletin board or some other Internet application, before getting in the full swing of an 

educational Web technology program or course on computer mediated 

communication (CMC). E-mail is becoming very popular, especially at community 

colleges, where college administrators are keen to provide e-mail to all employees. 

Educational Web technology can be tried on a small scale and then expanded. 



Observability is the extent to which the results of an innovation are visible to 

others, As we all can observe, Web technology is gaining prominence in business 

(otherwise called e-commerce/ e-business), The same is true for educational Web 

- -- technology to some extent, It is obvious that the globe has shrunk to the size of one's 

reach for a telephone line to connect with video, audio, data, or text- Anybody can 

reach out to anywhere in the world using Web technology. At a key stroke, the 

learner can download or upload public domain files, interact with others, browse a 

database, etc. 

Other diffusion factors or variables in Rogers' (1995) diffusion process 

According to Rogers, 49 to 87 percent of the variance in the rate of adoption is 

explained by the five diffusion factors or attributes mentioned above. In addition to 

these five attributes, there are other variables affecting an innovation's rate of 

adoption such as: 

1. Type of innovation decision; 

2. Nature of communication channels diffusing the innovation at various stages of 

the diffusion process; 

3. Nature of social system in which the innovation is diffusing; and 

4. Extent of the change agents' promotion efforts while diffusing innovation. 

"The type of innovation decisionn refers to whether it is an organization's 

adoption decision or an individual's decision. An individual's decision has a better 

diffusion rate than a group decision, where more people may delay the adoption 

process. Rogers (1 995) states that mass communication channels are very effective 

for innovations with less complexity, whereas more complex innovations (like Web 

technology) need peer or interpersonal support. By "nature of the social system in 



which the innovation is diffusingn, Rogers means the structure of the human 

communication network. All these diffusion factors are covered in the 24 attributes1 

diffusion factors studied in this research, including: 

Access to information; 

Advocacy from central administrators; 

Teacher pressure/ support; 

Consultants and change agents; and 

Community pressure I support/ apathy1 opposition. 

2.3.2 Fullan's Diffusion Factors 

Michael Fullan, in his first published book, The Meaning of Educational Change 

(1982), indicated ten diffusion factors as key to the acceptance or adoption of any 

educational innovation. In his more newly released book, New Meanins of 

Educational Chanqe (1997), he has reduced the number of diffusion factors to eight. 

"Problem-solvingn and "bureaucratic incentives for adoptionn are two different diffusion 

factors, and "Availability of federal or other funds" and "new central legislation or 

polices (federal or provincial)" are also two different diffusion factors. What follows here 

is the elaboration of Fullan's factors in the context of educational Web technology 

innovation: 

Existence and quality of innovations refers to the existence or availability of 

the educational Web technology innovation needed for educational changes, 

technology that has proven capacity for its required outcome. This factor can be 

seen as containing two elements, namely, the operational existence of the 

innovation, "educational Web technology," and the innovation's acceptable quality. 

Unless the innovation is widely used or publicized, the users who, in our study, are 



the teachers and managers of a community college, will not know about its 

availability. With regard to quality, it may suffer because of the glitches in hardware 

and software products in educational Web technology. According to Mullaley (1 986). 

variations in the quality of innovations exist due to society's incentive system. 

Providers of these innovations aCkempt to satisfy the national market requirement 

without making an effort to provide solutions to focal problems. 

Access to information is the availability and proximity to users of information 

needed to help, support, or further clarify details about various aspects of the 

innovation, in this case educatiomal Web technology. This access to information can 

be gained through attendance at seminars and workshops, or through other 

conventional sources. There are many programs, workshops and seminars 

conducted at community colleges and in other venues about various aspects of 

educational Web technology. Since there is access, the only problem for users is to 

tap these sources of inforrnation. 

Educational administrators have a better chance of having continuous contact 

with advocates of change, as compared to teachers who can not free themselves 

from classroom activities/ teaching. Since teachers do not have continuous contact, 

they can not pursue innovative ideas as vigorously as administrators. Goldenfarb 

(1 995) has identified this as an important factor in successful diffusion. He 

recommends access to electronic discussion groups regarding the said innovation as 

a productive approach. Rice & MeCreadie (1999) provide an excellent analysis of 

access to information using a muetidimensional framework, the details of which will 

be given in later sections. According to Swan, ~ewel l ,  & Robertson (1998), most 
. * 

successful institutions have access to information through a wider range of sources. 

By the nature of its function, Web technology by itself can be a good medium or 

source for accessing current and global inforrnation. 



Advocacy from central administrators refers to directives from the college's 

governing council, the Ministry of Training, Colleges and Universities, the Council of 

Presidents of community colleges, or any other internal source regarding active 

adoption or usage of the innovation known as "educational Web technology." The 

Ministry of Training, Colleges and Universities, through various programs and grants, 

supports and nurtures technology based education. The college restructuring 

steering committee, formed by the ministry in 1994, has issued some 

recommendations for technology mediated learning. Similarly, the Council of 

Presidents of the community colleges released a strategy document in response to 

the government's budget cutbacks; it suggested the use of technology to alleviate 

financial burdens and reductions in program delivery. In early 1997, the community 

college under study here appointed a part-time advisor from industry to provide 

direction regarding information technology. 

Teacher pressurelsupport is advocacy by teachers, who are the focal point of 

the adoption of any educational reform. In order to be successful with adoptior,, 

there shouid be support and pressure from within the teaching community. All those 

involved in the diffusion process, namely the teachers, administrators, students, and 

community members have a supporting role to play in influencing the diffusion 

process. The absence of student support/ pressure in Fullan's (I 982, 1991) model is 

surprising. Fullan has mentioned the student role in the diffusion process, but none 

of the diffusion factors is related to student support or pressure. 

Consultants and change agents are needed to accelerate or influence the 

adoption, since the teachers (the core of the educational system) are busy with the 

curriculum delivery process, and there is little chance for them to initiate the process 

of adoption. Hence the consultants and change agents (the funding agencies) have 

a bigger say in the adoption process. According to Surry & Farquhar (1 996), 



consultants and change agents play a vital role in a school setting to aid the diffusion 

process of innovation. This factor is an important item in the "Concern Based 

Adoption Model" (CBAM) (Hall & Hord, 1987)- 

Community pressures/ support/ apathy/ opposition are factors that may 

play both supportive roles and destructive roles, depending upon the community's or 

society's perception of the innovation with respect to its value (cufturally and 

socially), its compatibility with cultural ethics, etc. Members of the community can 
- 

apply pressure for educational changes or oppose the adoption process. At the other 

end of the spectrum, they may be the passive spectators doing nothing. According to 

Mulialey (1986), the causes of community pressure may be population shifts and 

activism by highly educated communities rather than by Iess educated communities. 

Availability of federal or other funds is a key factor. The provincial 

government plays a major role in funding the community colleges. Even though the 

federal government constitutionally plays no role in the Canadian context, some 

funding may be acquired from federal government agencies for the adoption of 

innovations. 

New central legislation or policy (federal or provincial) is another factor, 

which has been combined with "availability of federal or other fundsu by Fullan (1 991) 

in his more recent book on the new meaning of educational change. The reason 

may be that both these diffusion factors relate to activities by federal or provincial 

governments regarding funds and policies. If government policy is not designed to 

support the innovation, then the local authorities (the college system) have the job of 

implementing the innovations themselves. 

Problem-solving incentives for adoption is a crucial factor in this information 

age society, where predominantly working class learners and students from diverse 

cultures are lookiilg for flexibility in learning schedules. The student, as the consumer 



- of the educational system, may be exerting more pressure on educational institutions 

to offer flexible programs, independent of time and distance, so that sfhe can retain a 

job, and balance learning with other personal commitments. In the Ontario 

community college system, there are problems with both budget cuts and the 

expectations of the predominantly working class student population that there will be 

some flexibility about attending classroom iectures. Fullan (1 991) has integrated this 

factor with bureaucratic incentive for adoption in his 1 991 book- The reason may 

be that both of these diffusion factors deal with incentives. Since Ontario's 

educational systems, including community colleges, are not private enterprises, the 

bureaucratic system is not as motivated to adopt cost-reducing innovations. Also, 

the adoption rate will be low if the innovation involves behavioural changes. The 

adoption rate will be high if the innovation does not change structures significantly. 
--.. . - -  - -- 

Fullan ( I  982) identifies three diffusion factors of this type that favour innovation 

adoption. 

Bureaucratic safety. (Innovations add resources without requiring 

be havioural changes .) 

Response to external pressure. (Adoption may ease this pressure.) 

Approval of peer elites. (Without any identified output criteria, the leading 

professionals' acceptance will be the guiding principle.) 

Even though Mullaley (1 986) uses Fullan's model, he recommends, among 

other things, teacher and student oriented change implemented by teachers and not 

imposed by an authoritarian bureaucratic organization. The administrators should be 

less sensitive to the demands of the organization and more sensitive to the thoughts 

of teachers as individuals. 



Similarly, Richardson (1 999) found the following Fullan factors crucial (in the 

order of priority) in the study of tezacher perceptions and change: 

I.  teacher advocacy. 

2. advocacy from central administrators. 

3. new central legislation or policy. 

4. community pressure. 

2.3.3 Clinton's (1 971) Diffusiam Factors 

While anafysing the diffusion factors of educational innovations, Clinton identified 

16 factors contributing to the adoption/ acceptance of innovations. Out of the 16 

factors, 10 were selected for this research, based on the criteria of sameness and 

relevance. The following paragraphs will explain those 10 factors, which are included 

in this research: 

Clarity of Results refers to both whether the user can achieve what is expected 

or claimed as output and whether #he results are easy to measure and understand. In 

Fullan's model, the first factor is "e:-xistence and quality of innovation," which refers 

partly, to the nature of the innovatiaon itself: To a large extent, the d'flusion factors 

from Rogers (1983), namely, complexity and obse~ability, may overlap Fullan's 

"existence and quality of innovatiom" and Clinton's "clarity of results." As far as 

educational Web technology is concerned, ciear results are not certain with respect to 

cognitive achievement. There are many studies available portraying (in qualitative and 

quantitative terms) the results of educationat Web technology, but not cognitive 

achievement considered as a prodluct of educational Web technology. 

Initial Cost includes the cosa of setting up the Web based educational system at 

a community college, as well as the initial cost incurred by users or students to run the 



system; the major work of creating national and international infrastructure has been 

accomplished by others (governments and businesses). 

Repercussion is loss due to nonintroduction of the innovation. The college may 

lose its market share of predominantly working class students, who are expecting 

more and more educational Web technology facilities in their teaching and learning. 

The shrinking market position, due to competition from private colleges and training 

institutions, can be effectively countered only fhrough specialized programs or 

innovations that attract students. Clinton gives a different definition for this factor, 

namely, that stresses and dislocations for society and for the users occur in accepting 

the innovation. 

Novelty is the uniqueness or newness of the innovation, i-e., some aspect that is 

not found in any form in other existing systems. Cuban (1986) argues that, once the 

novelty of the innovation fades, the teachers, in their busy schedule during their 

instructional days, use the innovation less. In other words, after novelty evaporates, 

the technology innovation also vanishes from active usage. According to Havelock 

(1 W6), innovation with totally new concepts/ ideas will have different diffusion rates 

compared to innovations that have some familiar features (not totally new/ novel). 

Association with teaching means how much the educational Web technology 

is compatible with existing teaching values and how much we can relate the innovation 

to teaching and learning. This factor may overlap with Rogers' "compatibilityn factor. 

One of the reasons why this factor was not dropped as an overlap with Rogers' factor 

is that the "compatibilityn factor may refer to students' perceptions, even though this 

study does not include students, whereas the phrase "association with teaching" fits 

well for teachers. 

Pleasure is the enjoyment derived from using this innovation by faculty, 

administrators, and the users or students. Since the study has been done with 



reference only to faculty and administrators at a community college, the pleasure of 

use experienced by students can not be analysed. 

Pervasiveness is the effect on interrelated systems due to acceptance of the 

innovation. It is the possible Web of relationships, in sequential order, among new 

ideas or innovations and a variety of elements in the existing context. In a community 

college situation, it is the ripple effect that the acceptance of educational Web 

technology will have on the overall college setting. The question is: will there be any 

influence on other teaching and learning processes in the college due to its 

acceptance, etc. 

Efficiency is the productivity of the innovation, namely, the educational Web 

technology system. Efficiency, measured as the ratio between output and input, is 

hard to measure since the output in educational systems is not tangible or immediately 

measurable. According to Cuban (1 986), technology based educational innovations, 

as tools, are less efficient than conventional aids iike the textbook and chalkboard. 

Continuing Cost is an extension of the factor "initial costn given earlier. It 

includes the cost of providing service and the cost of using the service by the students 

or users. Since this research has been carried out only among teachers and 

administrators, the perception of students can not be reported in this study. If the 

continuing cost is prohibitive, then users may hesitate to accept the innovation unless 

the gain is greater than the high cost, either in the long run or in the immediate future. 

Khan (1997) found that cost is a major factor in Web based education. In order to be 

realistic in adoption1 implementation, recurring funds from the institution's base budget 

must be made available rather than year end funds or "budget dust." 

Penalty is the fear of excessive personal expenditure of time and energy due 

to acceptance, which may deter the user from acceptance. Because of the existing 
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level of complexity and the infancy of the system, more time and energy is needed, 

in the experience of the researcher, in using Web technology based education. 

2.3.4 Diffusion Factor - Network Externalities 

"Network externalities: Access / use in the student populationn as a factor came 

as a suggestion from Bas of the Netherlands, on the basis of his research in 

computer network based teaching and learning. This factor was obtained from a 

posting in the "Innovation Management Network" news group of McMaster 

University, Ontario (http://mint.rncmaster.ca). One reason the researcher used the 

attributes from Rogers, Fullan, Clinton, and other sources was to obtain both internal 

and external diffusion factors or attributes that would better explain the diffusion of 

educational Web technology based innovation. 

2.4 OTHER APPROACHES TO INNOVATION DIFFUSION STUDY 

As explained at the beginning of this paper, there are different approaches to 

innovation diffusion study, which can be broadly classified as: 
.- 

Studies using mathematical models; 

0 Organizational/ group innovation studies; 

lndividuaf innovation studies; 

Studies related to the stages of diffusion; 

Studies related to the user or adopter characteristics; 

Studies related to diffusion factors; and 

Studies combining the above classifications. 

In the following paragraphs, the researcher will provide some insight into the findings 

of various researchers regarding the diffusion process related to educational and 

information technology based innovations, with particular emphasis on diffusion 



factors. For innovation diffusion studies using mathematical models, you may refer 

to the work of Mahajan and Peterson (1 985). 

2.4.1 Importance of Social Factors 

A comparison of the social, economic, and technical factors in the diffusion 

process shows that the dominant one is the social factor, which relates to the active 

involvement of the user/ adopter. Hart (1 985) insists that, for a successful adoption 
A. 

of educational change, the implementing agency should pay special attention to the 

demands of the social system and the concerns and feelings of the people affected 

by it, namely, the students, teachers, administrators, parents and community 

members- He also insists that effective changes should be reflected in improved 

learning on the part of students. In a discussion of the factors influencing the 

adoption of technology, Halloway (I 984) assigns an important role to social and 

economic factors1 issues, which must be well understood for a successful adoption. 

Hailoway argues that any decision to adopt educational technology should 

consider the impact of 

The traditional concerns of learning (pedagogical issues, the quality of materials, 

learning goals and needs); 

traditional implementation concerns (teacher resistance, teacher training, costs); 

and 

concerns outside the direct control of educators (market pressure, social 

pressure). 



According to Surry & Farquhar (1 996), social factors at the adopting site play 

a vital role in the diffusion process, such as the way the innovation is perceived by 

potential adopters, the type of decision-making process at the adopting site, and the 

social system (the values and norms) in place at the adopting site. The main thrust of 
. - 

Surry & Farquhar's research is how to design a computer based curriculum, which 

will include the best possible diffusion of the innovative learning tool. The physical 

and social attributes of the adopting environment are given due consideration- 

2.4.2 Factors Identified for Web Based Educational Innovation by the 

Members of "Learning Technologies Network" 

(http:llnode.on.calforumsldesig nlesource~.html)~ 

As part of an exploration of the readiness of educators to implement Web 

technology based education, McGraw-Hill Ryerson carried out a study involving the 

on-line discussion group "Learning Technologies Networkn 

(http://node.on.ca/forums/design/esources.html) at the international level. As a 

member of this discussion group, the researcher singled out the following factors 

identified by the international participants (from academic institutions and 

businesses) as crucial for diffusion of Web technology based innovation in education. 

Factors supporting use of Web technology based educational innovation: 

Just-in-time model for training; 

Ease of access to course material; 

Pressure from administrators seeking efficiency and competitiveness; 

Convenience of learning (anytime, anywhere); 

Demand from business for technological skill in students; 

3 Site now inactive. 



Capacity to attract students' attention; 

Genuine interest in teaching; 

Institutional support1 backing; 

Technical support; 

Access to information on how the technology can be used; 

Benefit of better access to learning and information; 

Best on-line information source; 

t ncentive; 

Prior personal contact; 

Support (academic and technical) system in place; 

Need to accommodate the aspirations of students, business, or industry; 

Relative advantage (to track student progress, record test scores, document level 

of participation, etc.) 

Factors hindering use of Web technology based educational innovation: 

Perceived limitations of Web technology based education; 

Lack of face-to-face meeting/ isolation; 

No access to computer; 

Potential job loss or threat to a living; and 

Threat to teaching style- 

Most of these factors have been accommodated in this research work. Only a few 

like "prior personal contact," "doing something different to attract student's attention," 

and "genuine interest in teaching" need attention in future studies. 



2.4.3 Perception Factors Influencing and Obstructing Diffusiam of 

Computer Based Technology in Schools Cited by Jabe5r (1997) 

Similarly, Jaber's research on computer based technology in sch-01s identified 

many factors that support or hinder adoption- The following list includes, factors that 

favour and factors that obstruct the change process: 

Perception factors favouring the adoption: 

Technology supports superior form of learning; 

Helps teachers to accomplish things that they cannot do by themselves; 

Enhances teacher or student productivity; 

Prepares students for the work world; and 

Changes the way teaching or learning occurs. 

Perception factors obstructing adoption: 

Need for training and support; 

Compatibility (challenges to teachers' instructional philosophiesD; 

Lack of positive models; and 

Access to computer facility. 

2.4.4 Innovation Diffusion Factors Cited by Rice (1999) 

Rice (1 999) provides two subdivisions or stages of adoption, narmely, initial 

use and intended future use. Within these two subdivisions or stages, thte diffusion 

factors are: 

Initial use: compatibility, visibility, trialability, and external pressure; and 

Intended future use: relative advantage, ability to demonstrate reslcrlts, and 

current usage. 



In this research, ail the above factors are included under one diffusion stage, namely 

adoption. Since educational Web technology has not been futly introduced into the 

college under study, there is no need to go into detail about this type of subdivision. 

Neither Rogers (1995) nor Fullan (1991) recommends this type of subdivision. 

In another categorization of factors that is the product of compiling various 

diffusion studies, Rice (I 999) has identified the following: 

Relating to individual: computer experience, keyboard skills, communication style, 

and self-monitoring capacity; 

Task influence: Fitting of technology to the job task; 

Contextual influence: Whether a critical mass of users exists; 

Media/ System influences: Characteristics of media such as media richness, 

transmission quality of media, single or multimedia (audio, video, data, and 

text), access, and reliability; 

Organizational: management support and organizational structures; 

Technology: transmission quality and ease of use; and 

Social factors: attitudes and usage by supervisor, peer use, consulting, and advice- 

Most of the above factors have been included among the 24 factors in this research 

and data gathered on user characteristics. A few, such as "whether a critical mass of 

users exists," and "medial system influence" need exploration in future research. 

Having reviewed the literature on innovation diffusion to date, the next step will be to 

elaborate1 review the literature on the innovation, namely, Web technology based 

education. 



2.5 WEB TECHNOLOGY BASED EDUCATION 

2.5.1 Use of Computers in Education .. 

Among the various technologies used in education (radio, TW, slide projector, 

etc.), the single most promising technology is the computer, since it can offer 

students the most individualized learning environment due to its interactive features. 

We can have individualized cumcuIum delivery in the face-to-face teaching-learning 

environment, but it will be expensive and unrealistic to extend to the student 

population. Cuban (1 986) insists that computers in education are totally different 

from previous educational technologies, in that only computers can meet the basic 

educational requirement of individualized instruction cheaply. The leaming capacity 

of each and every individual is different. Using computers increases the students' 

self-esteem, provides them feelings of competence, and feelings of control over the 

machine. 

Hewitt (2000) explains how the computer usage in education in the 1960s 

focussed on drill and practice, tutorials, and simulations and games. With the 

introduction of the personal computer in the 1980s, the emphasis shifted towards .' 
usage of the computer as a leaming toot rather than as a delivery tool, through the 

media of word processing, spreadsheet, and desk top publishing. With the advent of 

Internet and Web technology in the 1990s, the shift has been further towards 

exploitation of the rich capability of the computer in a network. As computer usage 

shifts gear from low end use to high end exploitation, educators should take 

advantage of the potential of Web technology to the fullest by using it for teaching 

and learning rather than by trying to make it a replica of conventional classroom 

instruction. Richardson (1 999) also reflects this view regarding increased 



sophistication in the usage of the computer in education during the 40 year period 

from 1960s to the present day, which is the Internet age. 

There are two schools of thought; one supports the concept of changing 

computer technology to suit the educational requirements of the user. The other 

schooi supports the notion of changing / adapting the educational needs of users to 

suit computer technology developments- While using Web technology, a lot of 

attentionleffort is spent in using the technology itself rather than in teaching the 

underlying cognitive abilities needed to write, analyse, organize, formulate, 

communicate, etc. These educational tools should be used to teachlleam how to 

think, solve problems, make decisions, and interact. According to Halloway (1984), it 

is common to change the user practice to suit the technology rather than to change 

the technology to suit the user requirement (widely called the technological 

determinism). Computer technology in education is no exception to this practice. 

2.5.2 Reasons for Adoption of Educational Technologies in Schools 

According to Cuban (1986), the driving force behind adoption of all these 

educational technologies is the scientific management approach to teaching and 

learning. Precise educational objectives aimed at producing student results were the 

norms for which teaching was planned, systematized, and engineered. But the use 

of the scientific management principle, which holds that instruction is a technical 

process in which student learning is mechanical, and that instruction can produce 

predictable results in student outcomes, is flawed because each student is different 

in hislher learning capacity. Teachers view their activities more as an art than a 
. - 

science. 

Kearsley (1998) insists that the emphasis must be on developing a new 

structure for teaching and learning using the innovation and not on the technology 

itself- Even then, teachers should learn both the technical skill to operate the 



innovation and the educational potential of the innovation. Since the innovation, 

namely, Web technology based education, is changing so fast, learning becomes 

continuous and tedious. This leads to another question, i.e., whether Web 

technology based education will promote change in teaching and learning that will be 

incremental or radical. There are researchers like Toffler (1991) who insist that 

Internet technology is a must as a medium to convey new and current information, It 

is said that books are outdated as new knowledge is growing at an exponential rate- 

Teachers have to look for alternate sources to impart current information to students. 

One such tool is the Web, which can be used for electronic publishing and for 

creating an effective teaching and learning environment. 

2.6 SUMMARY OF "LITERATURE REVIEW" 

Basically there are three models for the diffusion of innovation process, 

nameiy: the social interactions model, the research, development, and diffusion 

(RD&D) model, and the problem solver model. This research on the diffusion of Web 

technology based educational innovation used the "social interaction modeln, with 

diffusion factors or attributes from Rogers ( I  983, 1995), Fullan (1 982,l ggl), Clinton 

(1971), and others for study. This relatively new Web technology is used in teaching 

and learning, and has unlimited potential to simulate real life face-to-face classroom 

situations. As Web technology is evolving continuously, its configuration changes, 

thereby making rapid improvements in quality of service or performance. This has a 

. direct impact on tne perception of diffusion factors, such as relative advantage, 

compatibility, complexity, trialability, existence and quality of innovations, access to 

information, community pressures / support/ apathy1 opposition, clarity of results, 

initial cost, efficiency, and continuing cost. Hence, the results of a study like this one 

would change as time passes. Continuous updating of the research about the 



diffusion process of Web technology based educational innovation may be 

warranted. 

One thing is clear from all the above reported studied literature, Le., that a 

researcher has different options or approaches in studying the diffusion process of 

an innovation. The researcher can choose a diffusion model / approach that best fits 

the situation as long as sl he can provide some new knowledgel insight that benefits 

society. 



CHAPTER THREE 

RESEARCH METHOD 

This research was conducted in two stages. In stage one, a pilot study was 

performed mainly to evaluate the questionnaire developed for this work. The main 

study was then undertaken to test the various research hypotheses and to study the 

user characteristics, perceptions and acceptance of Web technology based 

educational innovations. The topics discussed in this chapter are: 

Research design; 

Research hypotheses; 

Definition of concepts and variables; 

Target population, sample, sample frame; 

Questionnaire design; 

Pilot study; 

Data collection; and 

Data analysis. 

3.1 RESEARCH DESIGN 

There are many studies on the diffusion of innovation, mostly focussed on 

individual innovations, where the decision to accept or reject the innovation is an 

individual's task. In an educational setting, not only the students (the consumers of 

the educational product), but also the teachers (who are delivering the educational 

product) and the educational administrators (creators of the infrastructure) have a 

say in the acceptance of an innovation. This study uses Rogers' (1995) model, 

where the attributes or characteristics of innovation are defined by Rogers as: 

a. Relative advantage; 



b. Compatibility; 

c. Complexity; 

d- Trialability; and 

e. Obsewability- 

Innovations that are generally perceived as having more of the five attributes are 

predicted to have more rapid rates of adoption than innovations with fewer of the five 

attributes. "However, Rogers ('I 962, p.124) argued strongly that the degree to which 

a given innovation possessed a particular attribute should be measured from the 

point of view of the potential acceptor or rejecter of that innovationn (Clinton, 1971, 

p.48)- It is the user's perception that matters, rather than the reaI value of an attribute 

factor. 

Since the present study is in an educational setting, Fullan's model (1 991) on 

educational reform was also used. As prerequisites for the adoption of an 

educational change, Fullan (1 991) identifies eight diffusion factors, whose presence, 

he claims, creates the required atmosphere for an accelerated diffusion process: 
1 

Existence and quality of innovations; 

Access to information; 

Advocacy from central administrators; 

Teacher pressure/support; 

Consultants and change agents; 

Community pressures/support/apathy/opposition; 

Availability of federal or other funds, and new central legislation or policies 

(federal /state/ provincial); and 

Problem-solving and bureaucratic incentives for adoption. 



Both Rogers and Fullan have said that the diffusion factors in their model are not the 

only diffusion factors influencing the rapidity of the d-iffusion process. Researchers 

can explore other diffusion factors that may influence the diffusion process. "It was, 

therefore, necessary to seek out all possible attributes that might accrue to 

innovationsn (Clinton, 1971, p.39). Accordingly, this study includes factors identified 

by Clinton (1971), that are not in either the Rogers or Fullan models: 

1. Clarity of Results; 

2. Initial Cost; 

3. Repercussion; 

4- Novelty; 

5. Association with Teaching; 

6. Pleasure; 

7. Pervasiveness; 

8. Efficiency; 

9- Continuing Cost; and 

10. Penalty. 

The last and crucial factor "Network externalities: access/ use in student population" 

was added on the basis of feedback from the "Innovation management network 

newsgroup" based in McMaster University, Ontario. The five diffusion factors from 

Rogers (1995), eight diffusion factors from Fullan (1991), a selection of ten of the 

sixteen diffusion factors from Clinton (selection based on the criteria of sameness 

and relevance with regard to diffusion of Web technology based educational 

innovation), and the factor "Network externalities" constituted the total of 24 diffusion 

factors studied in this research. "The intent is to arrive at a scale of attributes which 



could describe all of the facets of educational innovations which have some bearing 

on the diffusion process" (Clinton, 1971, p.52). 

This research explored the extent to which the diffusion factors proposed by - 

Fullan (1991), and Rogers (1995), and the diffusion factors from Clinton (1971) and 

other sources were useful in predicting the acceptance of innovative educational 

Web technoIogy in a college setting. To be precise, this study explored: 

The relationship between diffusion factors and the acceptance of educational - 

Web technology among the professors and administrators; 

The difference in perception of these diffusion factors between the two groups 

(professors and administrators) regarding acceptance of Web technology based 

educational innovation; 

The key factor@) contributing to a better diffusion process; and 

The possibility of a new categorization of diffusion factors in order- to improve 

user perception of Web technology based educational innovation. 

The correlation of user characteristics - such as computer knowledge, 

computer usage, years of experience in the college - to the acceptance of 

educational Web technology was also investigated. Thus, the present study was 

mainly a correlation study. Descriptive statistics were collected related to aspects of 

delivery of Web technology based education at the college, and various statistical 

analyses were conducted to study the diffusion process. 

3.2 RESEARCH HYPOTHESES 

In order to discover the extent to which the diffusion factors proposed by 

Fullan, Rogers, and Clinton and others are useful in predicting the acceptance of 

innovative educational Web technology in a college setting, the following research 

hypotheses were explored: 



a) Acceptance and the diffusion factors in innovation. 
-- 

Hypothesis I. The more positive the perception of the diffusion factors in Web 

technoiogy based educational innovation, the higher will be the acceptance/ 

adoption of the innovation- 

Hypothesis 2. There is difference in perception of the diffusion factors in Web 

technology based educational innovation between professors and 

administrators. 

b) Years of service at the college and acceptance or perception of diffusion factors. 

Hypothesis 3. There is relationship between years of service at the college and 

acceptance of innovation or user perception of diffusion factors. 

c) Years of computer usage and acceptance or perception of diffusion factors. 

Hypothesis 4. There is relationship between years of computer usage and 

- acceptance of innovation or user perception of diffusion factors. 

d) Age of the adopter and acceptance of innovation. 

Hypothesis 5. There is relationship between age and acceptance of innovation. 

e) Computer knowledge and acceptance of innovation. 

Hypothesis 6. There is relationship between computer knowledge of the 

adopter and acceptance of innovation. 

3.3 DEFINITION OF CONCEPTS AND VARIABLES 

The dependent and independent variables are operationally defined as: 

Dependent Variable: 

a) Acceptance: the composite score of questionnaire items related to acceptance 

(Questions B1 to B23 of Part B in Appendix One). 

Independent Variable: 



b) The perception of diffusion factors of innovation: the composite score average of 

questionnaire items related to perception of diffusion factors of innovation 

(Questions A1 to A29 of Part A in Appendix One)- 

For factor perception, value five (Likert scale items one - five) was used for most 

positive perception and value one for most negative perception. The values of 

questionnaire items A3, A8, A12, A14, and A15 were reversed at the data entry 

stage to bring these into line with the other questions in the direction of attitude or 

opinion. For acceptance items (questions B1 to B23) a value of two for acceptance 

and one for nonacceptance was assigned. 

3.4 QUESTIONNAIRE DESIGN 

Warwick and Lininger (I 975) state that there are two basic goals in 

questionnaire design: 

(1) to obtain information relevant to the purpose of the survey; and 

(2) to collect this information with maximum reliability and validity. 

In order to ensure validity, there should be a rationale behind each and every 

questionnaire item as to why that question is asked and what the researcher will do 

with the data. Motivating the user is key to successful questionnaire design. 

Accuracy is improved by proper wording and sequencing of questions to motivate the 

respondents and facilitate recall. As the first step, the survey questionnaire (refer to 

appendices for the final survey form) was prepared on the basis of the literature. It 

took much time to find a suitable term for "computer-telecommunication based 

education," which is the topic of this research. This matter was discussed with more 

than 15 users at the college where the research was camed out, as well as with 

professors and doctoral students at OISE. Various terminologies were considered, 



for example computer mediated communication (CMC), and computer based 

distance education. The goal was to find a word or phrase that is understood by all 

faculty and administrators at the community college.. Finally the terminology 

"educational Web technology" using e-mail, bulletin boards, Internet, etc., was 

chosen based on feed back from professors and managers of the college where the 

study was conducted. Rogers (1 995) states that the name given to an innovation 

affects its perceived compatibility and its rate of adoption. "The presumption of an 

innovation is colored by the word symbols used for it. The selection of an 

innovation's name is a delicate and important matter. Words are the thought units 

that structure perceptions. And of course it is the potential adopter's presumptions of 

an innovation that affect its rate of adoptionn (Rogers, 1995, p.236). 

One issue that was considered in designing the questions was whether or not 

to include the "I do not known option as a response to questions. To help decide this, 

questionnaires were sent to 20 professors and academic managers at a community 

college in Ontario; 10 had the Likert Scale response "X- I don't know," and 10 did 

not. All but one respondent didn't use/ need this response. Even if it had been used, 

it would have been treated as the midpoint in the Likert response scale. Hence it 

was decided to drop "X - I don't know" from the questionnaire. 

As an additional measure to increase questionnaire quality, the survey 

instrument was posted in the electronic mail of user group "Innovation Management 

Networkn based in McMaster University. Comments on the instruments were 

received from different parts of the world. These were duly incorporated in the final 

version of the survey questionnaire. 

One of the Durposes of the modifications to the questionnaire was to ensure 

minimum reversal of data at the time of analysis (independent variable items). On the 

basis of the analysis of the pilot study (details given below), Part C of the survey 
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questionnaire was added to the final study to capture user concern/ opinion about 

the top five diffusion factors that are crucial for a successful Web technology based 

educational innovation. 

3.5 PILOT STUDY 

A pilot study was conducted during July and August 1997 at a college of 

applied arts and technology, Following the pilot, the final survey was conducted in 

November 1997. In the pilot study, the survey questionnaire, designed in two parts 

(Part A and B) (refer to Appendix One), was distributed to 100 mangers and 

professors. Of these, 24 were returned, One of the reasons for the low (24 percent) 

return rate was the timing of the pilot study. During the months of July and August, 

some of the respondents were either on leave or busy taking over teaching 

assignments from alternate professors under their 10 month teaching contract. 

3.5.1 Pilot Study Results 

From the analysis of the pilot study, it was found that the identification of the 

questionnaire items needed to be changed to provide better cross-reference when 

Part C of the survey form was added to the final study. The questionnaire items in 

Part A were re-identified as A1 , A2, etc., instead of 1, 2, etc. Similarly, identification 

of the items in Part B was changed to B1, B2, etc. One more section (C) was added 

to the instrument to capture the opinion of users on the top five diffusion factors of 

importance in the diffusion of Web technology based innovation. The pilot study data 

were then subjected to reliability analysis. The Cronbach Alpha coefficients are 

given in Table 3.1. Alpha coefficients were reasonably high at 0.80 for perceived 

attribute and 0.82 for adoption level items. According to Nunnally (1978), a useful 

Cronbach's alpha (a) value is -70 or more for reliable test results. The exploratory 



principal component analysis carried out on the pilot study responses to the 

perception-of-attribute-items/ diffusion factors suggested that nine components may 

be required to explain the common variance of the items defining the diffusion 

factors. 

Table 3.1 

Reliability Analysis 

Pilot Study 

Number of cases or Number of items per Reliability Coefficient 

records case/ record Alpha 

Perceived Attributes 

Adoption Level 

3.6 TARGET POPULATION, SAMPLE, SAMPLE FRAME 

The target population consisted of the entire population of full-time professors 

and administrators of a college of applied arts and technology in the province of 

Ontario. This population consisted of 552 people (82 academic managers and 470 

professors). 

3.7 DATA COLLECTION 

Before data collection was started, permission was obtained from the 

academic researchi administrative committee of the college. Questionnaires were 

then distributed for the final study in November 1997. Two follow-up letters were sent 



to nonrespondents at two week intervals over the course of the next month. In all, 

only 20 percent (1 09) (16 managers and 93 professors) of 552 (82 academic 

managers and 470 professors) in the population responded, 

3.8 DEMOGRAPHIC DATA 

The following data were collected: years of service in the college, years of 

computer usage, age, computer knowledge (various computer application packages 

used), the Web browser used, and whether the user is a professor or academic 

manager. 

3.9 DATA ANALYSIS 

All the data were analysed using SPSS (Statistical Package for Social 

Sciences) computer software package, version 7.5 for Windows 95. Responses on 

the five point scale for the attribute perception (independent / predictor variable) were 

weighted, using a one to five value method. The scores of items were compiled, and 

a mean value calculated to yield the professors' and administrators' perceived 

attribute score. For the dependent variable, acceptance, responses were coded two 

for "yesn and one for "non answers. The data were subjected to the following 

statistical treatments: 

Descriptive / summary statistical analysis (to study the various user 

characteristics); 

Correlation analysis, T-test, and One-way ANOVA (to test relationships 

between attributes and acceptance); 

Principal component analysis (to categorize / group the perception 

attributes); 

Reliability analysis (to test the consistency of study results); and 



Regression analysis (to find the best predictors from among the 24 

diffusion factors/ 29 questionnaire items). 

3.10 SUMMARY OF "RESEARCH METHOD" 

This research, which is a quantitative study, tests the research hypotheses, 

using Pearson correlation analysis, Apart from this, other statistical analyses like 

Mean, Standard deviation, 2-Score, Regression analysis, Reliability analysis, T-test, 

One-way ANOVA, and Principal component analysis were also used. The 

population included the full-time active professors and academic managers of a 

college of applied arts and technology in the province of Ontario. The total population 

was 552. Based on the suggestions from a pilot study, the survey form was modified 

for the final round of the research. The sample questionnaire for factor perception 

(Part A), for acceptance of innovation (Part B), and user selection of top five factors 

of importance (Part C) are given in Appendix One. 



CHAPTER FOUR 

RESULTS 

. - 

This chapter is organized in a way that reflects the steps taken in carrying out 

the statistical analysis of the data using SPSS 7.5 for Windows 95 software. The 

data obtained from 109 professors and administrators were entered to an Excel 

spreadsheet. (Three of the total 112 records received were deleted because of 

incompleteness). 

Every effort was made to obtain a reasonably high rate of response by sending 

out two follow-up reminder letters. In spite of this, only 20 percent of the population 

responded. Some possible reasons for this low return are the following: 

1. Other surveys from various agencies or researchers were being distributed at 

the time; 

2. The questionnaire was long (six pages); and 

3. The respondents were busy with end-of-semester work. 

.. 
According to the director of academic research for the college, questionnaires longer 

than two pages might be seen as too long by the respondents. At the same time, the 

researcher could not reduce the length of the questionnaire, for to do so would 

require eliminating questions (factors) from consideration, and that would defeat one 

of the purposes of the exploratory research. 

To see whether the responses received were representative of the population, 

the respondents were compared with the population as a whole with respect to age. 

57 \ 



No other comparisons could be made, since the college stipulated that individuals or 

departments who did not respond should not be tracked- The age group data 

available (Table 4.1) indicates that only a slight difference was found between the 

population as a whole and the respondents. 

Table 4.1 

Analysis of Respondents with respect to Age 

Age 

Category 

Less than 25 years 

25 -34 

35- 44 

45- 54 

More than 55 

Total 

Population 

(Percentage) 

1 

5 

17 

51 

26 

100 

. 
Responding Sample 

(Percentage) 

2 

8 

19 

47 

24 

100 

In order to determine whether the distribution of frequencies across the set of above 

categories observed in the sample can reasonably be regarded as frtting the 

frequencies of the population, a chi square goodness-of-fit test was carried out. A 

chi-square of 3.5 for a significance level of -05 indicates that the sample data is 

representative of the population of professors and administrators in the college. 

The data were subjected to four main statistical treatments: 

1. Correlation analysis (to test relationships between innovation attributes or 

5 8 



diffusion factors and acceptance); 

T-test and One-way ANOVA (to test relationships between user characteristics 

and acceptance); 

Regression analysis to find (a) the best predictors from among the 24 diffusion 

factors or 29 questionnaire items and (b) the best type of access to information; 

and 

Principal Component analysis (to categorize or group the perceived attributes). 

In addition, the researcher conducted 

1. Reliability analysis (to test the consistency of subscales); and 

2, Descriptive statistical analysis, using mean and standard deviation (to study the 

various user characteristics). 

Reliability of diffusion factor perception and adoption level items 

The reliability analysis yielded a Cronbach's alpha value of -77 for the 29 

questionnaire items in Part A on perception of diffusion factors, and a Cronbach's 

alpha value of -80 for the 23 questionnaire items in Part B on levels of adoption. 

These levels of reliability were considered adequate for the purpose of the research. 

In the following sections, this chapter on "resultsn is organized to 

1. Test the various research hypotheses; 

2. Find out the best predictors of acceptance of innovation among the 24 

perceived attributes or diffusion factors and the best type of access to 

information for users; 

3. Analyse the diffusion factors or perceived attributes; 

4- Select the best predictor itern(s) within the diffusion factor "access to 



informationn; and 

5. Create new categories for diffusion factors using principal component 

analysis. 

4.1 TESTING THE RESEARCH HYPOTHESES 

In order to explore the extent to which the diffusion factors proposed by Fullan, 

Rogers, Clinton, and others have utility in predicting the acceptance of innovative 

educational Web technology in a college setting, the following research hypotheses 

were tested: 

Hypothesis 1 - The more positive the perception of the diffusion factors involved in 

Web technology based educational innovation, the higher the 

acceptance or adoption of innovation. 

To test this hypothesis, the combination of the 24 perceived attributes (sum of scores 

on the 29 questionnaire items A1 to A29 in Part A of the questionnaire in Appendix 

One) and the 23 measures of acceptance (sum of the scores on the questionnaire 

items B l  to 823 In Part B of the questionnaire in Appendix One) were correlated, 

yielding a coefficient of S4. This finding supports Rogers' (1995) theory that the 

perceived attributes are useful predictors of acceptance. A more detaited 

examination of the correlation between combined measurements of the three levels 

of acceptance, i.e., 

1. Knowledge of innovation (D-AW) (sum of scores on questionnaire items 81 to 

65); 

2. Persuasion to gain more knowledge (D-PER) (sum of scores on questionnaire 

items B6 to B17); and 

3. Willingness to adopt (D-ACP) (sum of scores of questionnaire items 818 to 823); 



and the perceived attributes was made, yielding the results in Table 4.2. 

Table 4.2 

Pearson Correlation for Combined Perceived Attributes or Diffusion 

Factors (I-V) and Acceptance of Innovation by Managers & Professors 

D-ACP D-AW D-PER D-V I-V 

D-ACP (Willingness to adopt) 1.00 

D-AW (Knowledge of innovation) -51 1 .OO 

D-PER (Persuasion to gain more knowledge) -39 -30 1.00 

D'-v (Combined acceptance measure) -79 -77 -76 1.00 

1'-v (Combined perceived attributes .55 -40 -33 -54 1-00 

measure) 

From the above table it can be seen that, not only did the combined measure 

of acceptance (D-V) correlate well with combined attribute perceptions (IV) (r =.54), 

but also the individual stages of adoption, namely, knowiedge of innovation (D-AW) 

(r = .40), persuasion (D-PER) (r = .33), and willingness to adopt (D-ACP) (r = -55) 

correlate well with attribute perception (I-V). 

It can be assumed from these results that we can use the questions pertaining 

to the third category (acceptance or willingness to adopt) alone, instead of including 

knowledge and persuasion questions with them. Interestingly enough, Clinton (1 971) 

has used only one question, which asks potential users whether they accept the 

educational innovation or do not accept the innovation. As a cross check, the 

questionnaire item D18. i-e.. "I will use Web technology based educational systems 

I 'D' stands for dependent variable, 
2 '1' stands for independent variable. 



in my teaching," was analysed for correlation with the diffusion factor perception 

(I-V). The result showed a significant relationship (t= 4.838, df = 107, p-= .01). 

Hence, hypothesis 1 is not rejected. Similariy Marshall (1987) has reported a 

correlation of 0.5 1 between attribute perception and implementation of "online 

information technologyn among health professionals, 

Hypothesis 2 -There is difference in perception of diffusion factors between 

professors and administrators. 

From the Table 4.3, it can be seen that the perception of professors (average of 

3.1 1) about the diffusion factors or attributes is slightly less positive than that of 

managers (average of 3.31). This difference in perception between managers and 

professors was found to be statistically significant (t= 2.98, df = 107, pc -01). Hence, 

hypothesis 2 is not rejected. That managers have a slightly more positive 

perception may be due to their greater exposure to innovation (through time 

available to attend seminars or meetings, etc). Also they may be mandated, as 

managers, to introduce innovative technologies. The correlation coefficient between 

diffusion factor perception (I-V) and acceptance (D-V) for professors (r = -52) (Table 

4.4) is somewhat lower than that of managers (r = -62) (Table 4.5). This difference, 

however, is not large, even though it is understandable due to administrators' 

1. better access to information; and 

2. higher exposure to community pressure1 support. 

Also refer to Appendices Two and Three for the correlation coefficient value of 

individual items for mangers and professors in order to study the marginal difference 

in value. 



Hypothesis 3 - There is relationship between years of service at the college and 

acceptance of innovation, or between years of service and user 

perception of diffusion factors. 

The mean years of  sewice for professors was 12.0 and for managers 14.0, The 

group with 1.1 to 15 years of service constituted 30 percent of the population of 

managers and professors- There is no significant correlation (Table 4.6) between 

years of service in the college (B25) and either acceptance of Web technology based 

educational innovations or perception of diffusion; hence, hypothesis 3 is rejected. 



Table 4.3 

Comparison of Mean and Std. Deviation on Diffusion factor Perception: 

Managers b Professors 

Mean 
Diffusion Factor or Attribute Manager Professor 

Questions 
A1 Relative Advantage 3.5 3-1 
A2 Compatibility 3.9 3.5 
A3 Complexity/ f ase of use 3.1 3.1 
A4 Trialability 4.6 4.4 
A5 Obsarvability 3.9 3 -8 

A6 Clarity of Results 
A7 Initial Cost 
A8 Repercussion 
A9 Novelty 
A1 0 Association with Teaching 
A l l  Pleasure 
A1 2 Pervasiveness 
A13 Efficiency 
A14 Continuing cost 
A15 Penalty 
A1 6 Existence and quality of innovations 
A1 7 Access to information 
A1 8 Advocacy from centraI administrators 
A1 9 Teacher pressure/support 
A20 Y 

A21 Consultants and change agents 
A22 Community pressure/supportlapathy/ 

opposition 
A23 Y 

A24 Availability of federal or o t k r  hnds and new 
central legislation or policies 
(federal / provincial) 

A25 rn 

A26 Problem solving and bureaucratic incentive 
A27 #d 

A28 Network externalities: Access/ use in student 
population 

A29 a 

Mean 

Std. Dev 
Manager Professor 



Table 4.4 

Pearson Correlation Coemcient 

Diffusion Factor Perception and Acceptance of Innovation by 

Professors 

D-ACP D-AW D-PER D-V I-V 

D-ACP (Acceptance to adopt) 1.00 

D-AW (Knowledge of innovation) -49 1-00 

D-PER (Persuasion to gain more -39 27 1-00 

knowledge) 

0-V (Combined acceptance measure) -79 -76 -76 1 .OO 

I-V- Combined all diffusion factors - 53 -37 -3 1 .52 1.00 

Table 4.5 

Pearson Correlation Coemcient 

Diffusion Factor Perception and Acceptance of lnnovation by Managers 

D-ACP D-AW D-PER D-V I-V 

D-ACP (Acceptance to adopt) 1-00 

D-AW (Knowledge of innovation) -48 1 .OO 

D-PER (Persuasion to gain more .40 -50 1-00 

knowledge) 

D-V (Combined acceptance measure) .75 -82 .83 1.00 

I-V- Combined all diffusion factors -53 .35 .60 .62 1.00 



Table 4.6 

Pearson Correlation for Years of Service and Computer Use Against 

Diffusion Factor Perception and Acceptance 

D-v 1-v 
625 -Years in college -.08 --I 3 

826 -Years of computer usage -1 0 -.02 

I-V -Diffusion factor -54 1-00 

perception 

D-V - Acceptance 1.00 

Hypothesis 4 - There is relationship between years of computer usage and 

acceptance of innovation or user perception of diffusion factors. 

The findings suggest that more than 30 percent of the population of professors and 

managers have 11 to 15 years of computer usage or experience, a figure that is 

same as their years of service. This population prefers using computers for its 

professional and personal needs. AII the members of the responding professor and 

manager groups reported having used computers for one to 503 years. Some 95 

percent of them have used or are using either Netscape or Internet Explorer or other 

Web browsers for their lntemet access. The breakdown at the time of the survey 

was Netscape 88 percent, Microsoft's Internet Explorer six percent, other browser 

software one percent, and both Netscape and Microsoft's Internet Explorer 14 

percent. These findings clearly indicate that a very high percentage of professors 

' The computer was introduced in the year 1947/48. I t  is highly untikely that a respondent might have 
used computer for 50 years, even though she  made this claim. 



and managers are already using Web technology for their personal and professional 

requirements (not necessarily for teaching-learning). 

Even though the respondents report a high level of computer usage, there is 

no significant correlation (Table 4.6) between computer usage (826) and acceptance 

of the innovation (D-V) (r = .lo), or computer usage and the combined measure of 

diffusion factor perception (1-V) (r = -.02). Hence, hypothesis 4 is rejected. 

Hypothesis 5 - There is relationship between age and acceptance of innovation. 

"Although there is a popular belief that older workers will be slower to adopt new 

ideas and technologies, earlier innovation attributes research does not consistently 

support this position" (Marshall, 1987, p.176). Dozier (I 985), in line with Marshall's 

expectation, found no correlation between age and adoption of electronic text 

services. In this research, no significant relationship is found between age (827) and 

the combined measure of acceptance (D-V) with r= -.05, Hence, hypothesis 5 is 

rejected. 

Hypothesis 6 - There is relationship between computer knowledge of the adopter 

and acceptance of innovation. 

In this study, computer knowledge is defined as knowledge of software for word 

processing, spreadsheets, databases, presentation graphics, telecommunications, 

and other purposes. In the one way ANOVA test, the relationship between user 

acceptance of innovation and computer knowledge is seen to be statistically 

significant with r=.35. In a regression analyses (Table 4 3 ,  "computer knowledgen is 

found to be important for predicting acceptance (beta -367). Hence, hypothesis 6 is 

not rejected. 



Table 4.7 

Regression Analysis 

(Stepwise) 

Dependent Variable: Acceptance (D-V) 

Independent Variable: User Characteristics (B25 to 828) 

Change Statistics 

R R Adjusted Std, Error of R Sig. F 

Squar Square 

e R Square Estimate Change F Change D f l  Df2 Change 

a- Predictors: (Constant), Computer Knowledge 

Dependant variable: Total for cumulative acceptance (D-V) knowledge + persuasion + 

decision to accept 

4.1 .I Summary of testing the research hypotheses 

Hypotheses I, 2 and 6 were not rejected. Hypotheses 3, 4 and 5 were 

rejected. The conclusion is that the diffusion factors of Rogers (predominantly 

internal diffusion factors), Fullan (predominantly external diffusion factors), Clinton, 

and others are useful in predicting the diffusion of Web technology based 

educational innovation. There is a minor difference in attribute perception by 

administrators (most of whom were once professors) and perception by professors of 

the Web technology based educational innovation. There is a relationship between 

computer knowledge and acceptance/ adoption of Web technology based education 

by professors and managers. 



4.2 BEST PREDICTORS OF ACCEPTANCE OF WEB TECHNOLOGY 

BASED EDUCATIONAL INNOVATION 

One of the research objectives was to identify the best predictors of 

acceptance or adoption of Web based educational innovation. Using regression 

analysis, with acceptance or adoption of innovation as the dependent variable, and 

the 29 questionnaire items (consisting of the 24 diffusion factors) as independent 

variables, four items are found to be most crucial. The significant predictor variables, 

as listed in Table 4.8 are: 

A1 7-Access to information; 

A1 3-Efficiency; 

A4-Trialability; and 

A22-Community pressure1 support1 apathy/ opposition, 

The above four diffusion factors accounted for 48 percent of the variance in the 

acceptance or adoption variable. The multiple correlation between acceptance and 

the combined value of the above four attribute variables was -69. By improving user 

perception regarding these diffusion factors, we can greatly enhance the adoption 

process. Detailed discussions of the above diffusion factors can be found in the 

section titled udiscussion of critical diffusion factorsn in chapter five. 



Table 4.8 

Selection of the Best Predictors for Acceptance of the Innovation 

Dependent Variable: Acceptance (D-V) 

Linear Regression Analysis 

(Stepwise) 

Change Statistics 

R R Square Adjusted Std- Error of R Square Sig. F 

R Square The 

Estimate 

-26 3.68 

-40 3.32 

-43 3.22 

-46 3.15 

Change F Change dfl df2 Change 

a. Predictors: (Constant), Fullan-Access to information 

b. Predictors: (Constant), Fullan-Access to information, Ciinton-Efficiency 

c. Predictors: (Constant), Fullan-Access to information, Clinton-Efficiency , Rogers-Trialability 

d. Predictors: (Constant), Fullan-Access to information, Clinton-Efficiency, Rogers-Trialability, 

Fullan-Community pressure/support(pressure) 

Dependent Variable: Total for cumulative acceptance (knowledge+persuasion+decision to accept) 

4.3 DIFFUSION FACTORS/ PERCEIVED AlTRIBUTES AND 

ACCEPTANCE OR ADOPTION OF INNOVATION 

Part C of the survey questionnaire (Appendix One) included the users' selection 

of the five diffusion factors held most responsible for adoption or diffusion of Web 

technology based educational innovation. Before analysing these selections, 



however, the researcher analysed all the diffusion factors considered in this study, 

using various statistical methods in order to understand the diffusion process as well 

as possible. 

4.3.1 Mean value of diffusion factor perception 

As the first step, the mean value of the rated perception of each diffusion 

factor was calculated, and those factors with means close to the maximum of five or 

minimum of one were flagged. It can be seen from Table 4.34 that the following 

diffusion factors have a very positive perception (mean value more than four of 

maximum five): 

Network externalities: access / use in student population (A28 and 29); 

Trialability (A4); 

Advocacy from central administrators (A1 8); and 

Association with teaching (A1 0). 

Only one diffusion factor received a mean rating less than two: 
Pervasiveness (A1 2). 

4.3.2 Variance and standard deviation of diffusion factor perception 

As the second step in the analysis, the standard deviations of diffusion factor 

ratings were studied and those diffusion factors that received standard deviations of 

1 .z5 and above were flagged. From Table 4.9, it can be seen that the standard 

deviation of six diffusion factors ratings was meeting the criterion standard deviation 

(1 -2 and above); this means that the diffusion factors have wide fluctuations in the 

rated perceptions by professors and managers. 

4 The abbreviations for diffusion factors are either I (independent variable) or A (Part A of the survey 
questionnaire). 



Table 4.9 

Diffusion Factors Having Standard Deviation of 1.2 and more 

Diffusion Factor or Attribute Code Nulm Std. Dev 

1 Relative advantage A1 1.2 

2 CompIexity / ease of use A3 1.2 

3 Novelty A9 1.2 

4 Teacher pressure1 support A1 9 1.2 

5 Consultants and change agents A21 1.2 

6 Problem solving and bureaucratic A26 &A27 1.2 

Incentive for adoption 

The perceptions of responding professors and managers regarding these factors 

exhibit diversity. 

4.3.3 Correlation between acceptance and individual diffusion factors or 

attribute perception 

After analysing the diffusion factors, using the descriptive statistics of mean 

and standard deviation, the next step was to apply Pearson's correlation analysis to 

look for attributes that support diffusion of Web based educational innovation, and 

those that hinder the diffusion process. 

Items one to 10 in Table 4.10 are the diffusion factors that have significant 

coefficients of correlation with adoption or acceptance of innovation. Of these 10 

diffusion factors or items, six are from Fullan's theory and two each are from 

This value of 1.2 covers more than 70 percent of the area of normal distribution curve. 
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Rogers' theory and Clinton's. The remaining attributes of the total 24 (in 29 

questionnaire items) were not significantly correlated with adoption or acceptance of 

innovation. 

Detailed discussion of the ten diffusion factors that were found to be 

significantly correlated with adoption or acceptance of innovation appears in the 

section titled "discussion of cnrcialfnon crucial diffusion factorsn in chapter five. 



Table 4.10 

Correlation Coefficient of Individual Attributes Against Acceptance 

(D-V) Arranged in Descending Order of Value 

l terns Diffusion factors1 Questionnaire items 
D-V - Acceptance 
A1 7 -Access to information 
A2 -Compatibility 
A1 3 -Efficiency 
A27 -Problem solving and bureaucratic incentive for 
A4 -Trialability 
A1 l -Pleasure 
A1 9 -Teacher pressurefsupport 
A23 -Community pressure/support/ apathy/ 
A1 6 -Existence and quality of innovations 
A22 -Community pressurelsupport~ apathy1 

A1 - Relative advantage 
A1 0 -Association with teaching 
A5 -0bservability 
A6 -Clarity of results 
A21 -Consultants and change agents 
A28 -Network externalities: Access1 use in student 
A3 -Complexity/ ease of use 
A7-initial cost 
A26 -Problem solving and bureaucratic incentive for 
A1 8 -Advocacy from central administrators 
A29 -Network externalities: access1 use in student 
A20 -Teacher pressurefsupport 
A9 -Novelty 
A25 -Availability of federal or other funds and 

new central legislation or policies (federal and 
A8 -Repercussion 
A24 -Availability of federal or other funds and 

New central legislation or policies (federal and provincial) 
A14 -Continuing cost 
A1 5 -Penalty 
A1 2 -Pervasiveness 

Model 

Fullan 
Rogers 
Clinton 
Fullan 
Rogers 
Clinton 
Fullan 
Fullan 
Fullan 
Fullan 

Correlation Coef 
1.00 
0.52 
0.44 
0.42 
0.34 
0.34 
0-33 
0.29 
0.29 
0-28 
0-28 

0.24 
0.24 
0.24 
0-22 

0.21 
0-21 
0.15 
0.13 

0-12 
0-1 1 
0.1 1 
0.09 
0.08 
0.06 



4.3.4 User selection of top five attributes for effective diffusion of 

educational Web technology. 

In Part C of the survey questionnaire (Appendix One), the users were asked to 

identify and rank the five most important diffusion factors influencing the acceptance 

or adoption of Web technology based educational innovation. The diffusion factors 

selected by the users, together with their mean perception and their correlation 

coefficients with adoption or acceptance of innovation, are listed in Table 4.1 1 

Table 4.11 

Diffusion Factors Selected by Users as Crucial 

Diffusion Factor or Attribute Code Num Correlation Mean 

1 Trialability A4 -34 4.4 

2 Association with teaching A1 0 -24 4.0 

3 Relative advantage A1 -24 3.2 

4 Efficiency A1 3 -42 3.2 

5 Complexity/ Ease of use A3 . I5  3.1 

Diffusion factors one and four in Table 4.1 1 find their place among the "best 

predictors" identified in Table 4.8, and the "diffusion factors with significant 

correlation" (in Table 4.10). In other words, the expectation for successful adoption is 

already perceived in the innovation under study. Detailed discussion of the above 

diffusion factors is included in the section titled "discussion of crucial/ non-crucial 

diffusion factorsn in chapter five. 

The remaining three items, namely association with teaching, relative 

advantage, and complexity / ease of use, although identified by users as among the 



top five diffusion factors crucial for Web technology based educational innovation 

diffusion, were not identified by correlation as important. 

A reason - experienced by Rogers (1995) - why the factors seem to be 

unimportant may be that the attribute or diffusion factor variables may be related to 

acceptance in one direction during the initial stages of adoption or acceptance 

process, and in the opposite direction during the final stages of adoption or 

acceptance. Rogers iilustrates the "performance gapn as the discrepancy between 

user expectations of the innovation and its actual performance. This difference 

between how users perceive its performance, in comparison to what they feel it 

should be, may provide a strong impetus to search for ways of reducing the gap. 

4.4 SELECTION OF BEST PREDICTOR ITEM(S) WITHIN THE DIFFUSION 

FACTOR "ACCESS TO INFORMATION" 

As suggested by Jaber (1997), research can identify specific types of "access 

to information,'' such as training, journals or books, mass media communications, 

peer network, etc., that act as influences on professors and managers to adopt Web 

technology based educational innovation, Knowing the type of information access 

that is most influential in professors' and managers' use of Web technology based 

educational innovation could help the college administration or change agent to 

make more effective decisions in the provision of access to information. 

Using Part B of the survey questionnaire, data were gathered about various 

types of access to information such as: 

= courses taken on how to use Web technology based education (B9); 

courses taken using/ through Web technology (823); 

= access to e-mail (B21); 



= member of a forum or group (BIO); 

= discussion with others about Web technology based education (B7); and 

read books and magazines about Web technology based education (B6)- 

The regression analyses in Table 4.12 identified training as the crucial type among 

various access to inforrnation. In an analysis of which types of access to information 

(journal or books, training, peer network) influence the adoption of Web technology 

based educational innovation, Jaber (1997) identified training as the main item. 

(Chapter five includes detailed discussion on access to inforrnation and contributions 

of various types of access to information.) 

Table 4.12 

Selection of the Best Predictor Item(s) Within "Access to Information" 

Dependent Variable: Perception (1-V) 

Linear Regression Analysis 

(Stepwise) 

Change Statistics 

R RSquare Adjusted Std-Errorof RSquare 

R Square The Change FChange dfl  DfZ 

Estimate 

Sig. F 

Change 

a -248 -062 -053 10.44 -062 7.03 1 107.00 -009 

a. Predictors: (Constant), Persuasion4 took courses on how to use educational Web. 

4.5 NEW CATEGORIZATION OF DIFFUSION FACTORS, USING 

PRINCIPAL COMPONENT ANALYSIS 

Principal component analysis is used to identify the constructs underlying the 

responses to a set of items, as well as to determine the feasibility of reducing a large 



number of items to a smaller set of d'flusion components. Principal component 

analysis tells the researcher which variables cluster together. Each such cluster is 

called a component. A numerical index of the relative strength of the connection of 

each of the original observed variables to a component is the "component loading," 

The variables will have a loading on each component, but it is hoped that they will 

have high loading on only one. In this study, 65 percent of variance of user 

perception on attributed diffusion factors is explained by the nine components 

described in the following paragraphs. 

4.5.1 Findings of principal component analysis 

The principal component analysis carried out on the 29 questionnaire items is 

summarized in Table 4.13. Eigenvalues greater than one were accepted as the mark 

of significant components. The component loadings were sorted, and those loadings 

greater than -30 are displayed in Table 4.14. 

One of the purposes of this analysis is to study how the items measuring 

Rogers' five perceived attributes, Fullan's eight attributes, and the attributes from 

Clinton and others would load on various components; the details of this are shown 

in table 4.14. 

Component one consists of 10 items (three from Rogers, three from Fullan, and 

four from Clinton); 

Component two consists of five items (all from Fullan); 

Component three consists of six items (four from Clinton, and one each from 

Fullan and Rogers); 

Component four consists of four items (two each from Fullan and Clinton); 

Component five consists of three items (two from Fullan and one from Rogers); 



Component six consists of four items (three from Fullan and one from Clinton); 

Component seven consists of three items (two from Fullan and one from others); 

Component eiight consists of four items (two from Fullan, one each from Rogers 

and others); and 

Component nine consists of two items (one each from Fullan and other sources). 



Table 4.13 

Principal Component Analysis. 

Comp 
onent 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Eigenvalue and percent of Variance 
Perceived Attributes 

Initial Eigenvalues Extraction Sums of Squared 

Total 

5.18 
2.84 
2.52 
1.83 
1 S O  
1 -42 
1.31 
1.21 
1.09 
1-00 
-97 
.87 
-83 
-71 
-62 
-59 
-58 
.54 
-48 
-45 
-43 
-38 
-32 
-30 
-27 
-24 
.21 
-17 
.16 

Loadings 
% of Cumulat- Total % of Cumul- 

variance 
17-85 
9.78 
8.69 
6.32 
5.1 6 
4.91 
4.51 
4.16 
3.75 
3.45 
3.36 
2.99 
2.85 
2-46 
2.1 5 
2.05 
1.99 
1.85 
1 -65 
1 -54 
1 -47 
1 -30 
7.10 
1.03 
-94 
-82 
-74 
-60 
-55 

ive % 
17-85 
27.62 
36.31 
42.63 
47.79 
52.70 
57.2 1 
61 -37 
65.1 2 
68.57 
71 -93 
74.92 
77.77 
80.23 
82.38 
84.43 
86.41 
88.26 
89.91 
91 -45 
92.92 
94.22 
95.32 
96.35 
97.29 
98.1 2 
98.85 
99.45 
100.00 

variance 
17.85 
9.78 
8.69 
6.32 
5.16 
4.91 
4.51 
4.16 
3.75 

Rotation Sums of Squared 

Total 

4.36 
2.53 
2.43 
1.85 
1-77 
1-74 
1 -59 
1 -44 
1 .I8 

Loadings 
% of Cumula- 

variance tive % 
15.03 15.03 
8-72 23.75 
8.37 32-1 2 
6.38 38.50 
6.12 44.62 
5.99 50.6 1 
5.50 56.1 1 
4.95 61 -06 
4.06 65.1 2 



Table 4.14 

Principal Component Analysis 

Rotated Component Matrix 

Varimax Rotation 

Perceived Attributes 

Perceived attributes 

Belief and value of innovation 

Rogers-Cornpatibility(A2) 
Clinton-Association with teaching(Al0) 
Rogers-Relative advantage(A4) 
Clinton-Clarity of results(A6) 
Clinton-Efficiency(Af 3) 
Clintm-PIeasure(Al1) 

Institutional pressure and support 
Fullan-Teacher pressure/support(support)(A9) 
Fullan-Consultants and change agents(A21) 
Fullan-Problem solving and 
Fullan-Teacher pressure/support(pressure)(A20) 
Fullan-Access lo information(A17) 

Cost 
Clinton-Continuing cost(A14) 
Clinton-PenaIty(Al5) 
Clinton-Initial cost(A7) 
Fullan-Problem solving and 
C!inton-Novelty(A9) 
Rogers-Trialability(A4) 

Side effects 
Clinton-Repercussion(A8) 
Clinton-Pervasiveness(Al2) 
Fullan-Advocacy from central admin(A18) 

Observability 
Rogers-Observability(A5) 
Fullan- Existence and quality of innovation(A16) 

Component loadings 

1 2 3 4 5 6 7 8 9 

Availability of federal or other funds and Central 

FuIlan-Availability of funds and 
Fullan-Availability of funds & legislation( 

Community pressure1 support1 apathy1 

Fullan-Community 
Fullan-Community 

Complexity 
Rogers-Cornplexity(A3) 

Network externalilties: Access1 use in student 

Other-Network extemality:access and 
Other-Network exten ,~Iity:access and 



A. Component one 

The following items define component one that can be named "belief and 

value of innovationn: 

A 2 Compatibility (.81); 

- A 10 Association with teaching (-81); 

A 1 Relative advantage (-78); 

A 6 Clarity of results (.76); 

A 13 Efficiency (.75); 

A 1 1 Pleasure (-62); 

A 27 Problem solving and incentive (incentive) (-34); 

A 26 Problem solving and incentive (solving) (-38); 

A 4 Trialability (-36); and 

A 18 Advocacy from central administration (--31). 

This component accounts for 15.03 percent variance on the items. This figure shows 

the importance of this component. It contains three items from Rogers (Al, A2 and 

A4), four items from Clinton and other sources; and three from Fullan. Surry & 

Farquhar (1996) stated that the social aspects of an innovation are more important 

than its technical superiority as influences on the rapidity of its adoption. They'cited 

the acceptance or adoption of the QWERTY keyboard in typewriting as compared to 

the technically superior Dvorak keyboard as an example of the importance of the 

social aspect of an innovation on its adoption. 

6. Component two 

This component, with an Eigenvalue of 2.84, accounts for 8.72 percent of variance. 

A1 9 (-78) and A20 (53) -Teacher pressurekupport; 



A21 (.75) - Consultants and change agents; and 

A27 (-62) - Problem solving and bureaucratic incentive for adoption; and 

A1 7 (-49) - Access to information. 

This component two can be given the name "institutional pressure and support." This 

contains all five of the items related to external attributes from Fullan. 

C. Component three 

This component has an Eigenvalue of 2.52 and accounts for 8-37 percent of 

variance. 

A14 Continuing cost (-78); 

A1 5 Penalty (.66); 

A7 Initial cost (-60); 

A26 Problem solving and bureaucratic incentive for adoption (-53); 

A 9 Novelty (--49); and 

A 4 Trialability (--40). 

This component can be named "cost," It is defined by four items from Clinton and 

one item each from Fullan and Rogers. 

D. Component four 

This component has an Eigenvalue of 1.83 and accounts for 6.38 percent of 

variance. 

A8 Repercussion (-76); 

A1 2 Pervasiveness (-72); 

A1 8 Advocacy from central administration (44);  and 

A7 Access to information (0-45). 



This component can be given the name "side-effects." It is defined by two items each 

from Clinton and Fullan. 

E. Component five 

The folIowing component, defined by three items, loads an Eigenvalue of 1.50 and 

accounts for 6.12 percent of variance. 

A5 Observability (-80); 

A16 Existence & quality of innovations (-76); and 

A1 8 Advocacy from central administration (.36), 

This component can be given the name "Observability." It is defined by one item 

from Rogers and two from Fullan. 

F. Component six 

This component has an Eigenvalue of 1.42 and accounts for 5.99 percent of 

variance. 

A24- Availability of federal or other funds, and central legislation (funds) (-75); 

A25- Availability of federal or other funds, and central legislation (legislation) 

(-64); 

A9- Novelty (-41); and 

A20 -Teacher pressure/ support (pressure) (--44) 

Component six involves three items from Fullan and one from Clinton. This 

component can be named "availability of federal or other funds, and central 

legislation." 

G. Component seven 

With an Eigenvalue of 1.31, component seven accounts for 5.50 percent of variance. 

A 2 2  (-86) and A23 (-56) - Community pressure/ support/ apathy1 opposition; and 

A28 (-36) -Network externalities: access and use (use). 



This component is defined by two items from Fullan and one from other sources. 

The component can be named "community pressure1 support/ apathy/ opposition-" 

H. Component eight 

With an Eigenvalue of 1.21, component eight accounts for 4.95 percent of variance. 

A3 (-78) - Complexity/ ease of use; 

A28 (.37) -Network externalities: access and use (use); 

A23 (-34) - Community pressure1 support (support); and 

A20 (--31) Teacher pressure1 support (pressure). 

The component involves two items from Fullan, and one each from Rogers and other 

sources. This component can be named "complexity1 ease of use." 

I. Component nine 

Component nine has an Eigenvalue of 1-09 and accounts for 4.06 percent of 

variance. 

A28 (-87) - Network externalities: access1 use in student population; and 

A23 (--35) Community pressurel support (support). 

Component nine involves one item each from Fullan and other sources. This 

component can be named "Network externalities: access1 use in student population." 

4.5.2 New categorization 

The principal component analysis results provided a useful basis for a new 

categorization system or structure of perceived attributes. According to Clinton 

(1 971), teachers should be helped to develop modes of categorizing the perceived 

attributes that are different from the modes in conventional theories. This would help 

teachers to free themselves from old patterns of perception and help to forge new 

patterns. 



4.6 SUMMARY OF CHAPTER FOUR "RESULTS" 

The analysis in this chapter supported the following research hypotheses: 

Acceptance and diffusion factors of innovation- 

Hypothesis 1. The more positive the perception of the diffusion factors for Web 

technology based educational innovation, the higher the acceptance or adoption 

of innovation. 

Acceptance and diffusion factors of innovation- 

Hypothesis 2. There is difference in perception of diffusion factors between 

professors and administrators. 

Computer literacy and acceptance of innovation. 

Hypothesis 6. There is relationship between computer knowledge of the adopter 

and acceptance of innovation. 

The process of analysis led the researcher to reject the following hypotheses: 

Years of service at the college and acceptance or perception of diffusion factors- 

Hypothesis 3. There is relationship between years of service at the college and 

acceptance of innovation, or between years of service and user perception of 

diffusion factors. 

Years of computer usage and acceptance or perception of diffusion factors. 

Hypothesis 4. There is relationship between years of computer usage and 

acceptance of innovation, or between years of computer usage and user 

perception of diffusion factors. 

Age of the adopter and acceptance of innovation. 

Hypothesis 5. There is relationship between age and acceptance of innovation. 



In addition to confirming and rejecting various research hypotheses, the analysis 

found the strongest predictors of adoption in the following diffusion factors: 

I. Access to information; 

2. Efficiency; 

3. Trialability; and 

4- Community pressure1 support1 apathy1 opposition. 

When aspects of user concerns are combined with the strongest predictors, the 

following three additional diffusion factors need attention so that the adoption can be 

successful: 

I. Association with teaching; 

2. Relative advantage; and 

3. Complexity/ Ease of use. 

Access to information was identified as the most crucial of all the diffusion factors. 

Among the various types of access to information, training was found to be the best 

predictor of successful adoption of educational Web technology by mangers and 

professors. 

From the principal component analysis emerges a new categorization of factors 

involved in improvement of user perception of Web technology based educational 

innovation. The factors are: 

1. Belief and value of innovation; 

2. Institutional pressure and support; 

3. Cost; 

4. Side effects; 

5. 0 bservabitity; 

6. Availability of federal or other funds and central legislation; 

7. Community pressure/ support/ apathy/ opposition; 



8. Complexity1 Ease of use; and 

9. Network externalities: Access/ use in student population. 

The conclusion is that the diffusion factors from Rogers (predominantly internal 

diffusion factors), Fullan (predominantly external diffusion factors), Clinton, and 

others are useful in predicting the diffusion of Web technology based educational 

innovation. There are minor differences in the ways administrators (most of them 

were once professors) and professors behave when dealing with Web technology 

based educational innovation. 



CHAPTER FIVE 

DISCUSSION 

The preceding chapter described the results of the study of professors' and 

administrators' adoption of Web technology based educational innovation in a 

college setting. The present chapter builds upon this earlier work by examining the 

results and exploring the deeper meaning of the diffusion process of Web technology 

based educational innovation, This chapter, which selectively analyses and 

discusses some of the key results in the context of the research hypotheses, is 

organized into seven sections, namely: 

1. Perceived attributes of the innovation and adoption; 

2. User characteristics (service, computer usage, age, and computer 

knowledge/ literacy) and acceptance of Web technology based educational 

innovation; 

3. User readiness and perception of diffusion factors; 

4. Discussion of critical and noncritical diffusion factors; 

5. Discussi~n of the most crucial diffusion factor, namely, "access to 

informationn; 

6. Discussion of other crucial diffusion facto~s; and 

7. Discussion of the noncrucial diffusion factors. 

5.1 PERCEIVED ATTRIBUTES OF THE INNOVATION, AND ITS 

ADOPTION 

The general research hypothesis states that higher adoption1 acceptance 

should be associated with more positive perceptions of the diffusion factors. The 



strength of linear relationships between the variables was measured with Pearson 

correlation coefficients. The level of significance for the Pearson correlation 

coefficients was set at -01. After observing the absolute values of the linear 

associations, the calculation of regression coefficients or betas was employed to 

determine the relative importance of each perceived attribute as an independent 

variable. In keeping with the research hypothesis, the perception of managers and 

professors regarding the diffusion factors and the selected characteristics of the 

adoption unit (professors and managers) have also been considered in the analysis/ 

discussion. 

The combined perceived attributes measure and the combined adoption1 

acceptance measure correlated at a -54 level, indicating that, using these combined 

measures, Rogers' five attributes, Fullan's eight attributes, and Clinton and others' 

11 attributes we can predict the adoption. This finding suggested that the perceived 

attributes were useful predictors of adoption/ acceptance, and that a more detailed 

examination of the correlation between measures of specific perceived attributes and 

adoption was warranted. Similar results of correlation between perception factors 

and adoption were reported by Marshall (1987) and Clinton (1971) in their individual 

studies of diffusion of information technology innovation among health professionals 

and diffusion of educational technology innovations among teachers respectively. 

In finding out those specific perceived attributes using regression analysis, 

the following four diffusion factors accounted for 48 percent of variance in adoption/ 

acceptance: 

Access to information; 

Efficiency; 

Trialability; and 



Community pressure1 support/ apathy1 opposition- 

The combined perceived attributes measure of the above four items and the 

combined adoption1 acceptance measure correlated at a -69 level, indicating that - 

using these combined measures of items from Rogers, Fullan, and Clinton -these 

attributes predict 48 percent of the variance in the adoption score. Among the four 

itemsf diffusion factors, access to information alone accounted for 27 percent of 

variance, and therefore further examination of this item was warranted- The 

importance of the above diffusion factors was reported in the research works of 

authors like Goldenfarb (1 995), Surry and Farquhar (1 996). Rice (1 999)' Marshall 

(1 987), and Clinton (1 971 ), to mention a few. 

5.1.1 The difference in diffusion factor perception and adoption between 

managers and professors 

The reason why managers' and professors' perception of diffusion factors 

and other user characteristics against adoption are compared in this research is to 

verify whether there is any difference between those two categories in diffusion 

factor perception and user characteristics at all. Many diffusion research studies 

claim that there are differences between these two categories for various reasons 

such as: better exposure to the new developments1 changes in educational systems, 

mandated responsibility to improve efficiency of educational system, better access to 

information, earlier exposure to innovation, etc. To test this, the second research 

hypothesis asserts that there is difference in perception of diffusion factors between 

professors and administrators. The strength of the linear relationship between the 

variables was measured with Pearson correlation coefficients with level of 



significance set at -0 1. The corn bined perceived attributes measure and the 

combined adoption1 acceptance measure correlated at -52 level for professors and 

-62 level for administrators. Also the average value of perception for professors was 

3-1 1 and the same for managers was 3.31. This difference was found to be 

statistically significant (e2.98, df=IOi', pe.01). This indicates that administrators / 

managers have a slightly more positive perception as compared to professors- 

According to Miles (as quoted in Havelock, 1976), managers' perception1 level of 

adoption or use will be well ahead of other user groups because of their earlier 

exposure to innovation. 

5.2 USER CHARACTERISTICS (SERVICEy COMPUTER USAGE, AGE, 

AND COMPUTER KNOWLEDGE/ LITERACY) AND ACCEPTANCE OF 

WEB TECHNOLOGY BASED EDUCATIONAL INNOVATION 

In continuation of the earlier analysis, the following section will discuss the 

outcome of the remaining research hypotheses: 

Years of service at the college and acceptance or perception of diffusion factors. 

Hypothesis 3. There is relationship between yearsdf service at the college 

and acceptance of innovation or user perception of diffusion factors. 

The strength of linear relationship between the variables was measured with 

Pearson correlation coefficient with level of significance set at -01. The years of 

service in college and the combined perceived attributes measure correlated at 43. 

Similarly the years of service in college and the combined adoption1 acceptance 

measure correlated at 48. This shows that there is no correlation and, hence, 

research hypothesis 3 was rejected. 



It is logical to expect that years of service will provide maturity of thought and 

action that serve as a catalyst to analytical thinking. But a noncorrelation may be due 

to reduced willingness to take risks as the users acquire years of service- 

Years of computer usage and acceptance or perception of diffusion factors- 

Hypothesis 4. There is relationship between years of computer usage and 

acceptance of innovation or user perception of diffusion factors. 

The strength of linear relationship between the variables was measured with 

Pearson correlation coefficient with level of significance set at -01. The years of 

computer usage and the combined perceived attributes measure correlated at -.02. 

Similarly the years of computer usage and the combined adoption/ acceptance 

measure correlated at -10. This shows that there is no correlation and, hence, 

research hypothesis 4 was rejected. 

Dozier (1985) states that "prior experiences in the product class," as a user 

characteristic, is a strong positive predictor of adoption of innovation. In electronic 

text setvices of banks, experience using bank machines (ATM) and hands-on 

computer experience fall under the product class category. The user perception of 

attributes of the innovation (electronic banking services) shified dramatically due to 

this product class experience. Contrary to this finding. this research did not find any 

correlation of prior computer usage with adoption of Web technology based 

educational innovation. Still prior computer knowledge (usage of various software 

packages), which can also be included in product class experience, in turn has a 

good correlation with adoption, as is clear from research hypothesis 6. 

Similarly computer usagelexperience provides confidence/ competencel ease 

of use with technology based innovation. Familiarity and successful past use of a 



system is likely to increase the potential for a user to gain appropriate techniques to 

adopt the technology based innovation. Years of computer usage is supposed to 

provide the user enough competence to handle the technological changes, 

especially the adoption of Web technology based educational innovation. Yet in the 

case of professors and administrators, there is no correlation between computer 

usage and acceptance / adoption of Web technology based education. 

Age of the adopter and acceptance of innovation. 

Hypothesis 5, There is relationship between age and acceptance of 

innovation. 

The strength of linear relationship between the variables was measured with 

Pearson correlation coefficient with level of significance set at -01. The age of the 

adopter and the combined adoption/ acceptance measure correlated at -.05. This 

shows that there is no correlation and hence research hypothesis 5 was rejected. 

There is a general belief that age will correlate negatively with acceptance of 

change, i.e., the higher the age, the slower the adoption of innovative ideas. 

Marshall (1 987) reported no significant relationship between age and implementation 

or diffusion factor perception of on-line information technology. According to Rogers 

(1 995), there is inconsistent evidence about the relationship between age and 

innovativeness. (About 50 percent of 228 studies showed no relationship). 

Computer knowledge and acceptance of innovation. 

Hypothesis 6. There is relationship between computer knowledge of the 

adopter and acceptance of innovation. 



The computer knowledge level of the respondents is high and has a positive 

correlation to adoption or acceptance (F -35). Some 31 percent of respondents 

have taken courses in using Web technology, and 89 percent are willing to attend 

training; these hypotheses clearly show the underlying keenness of professors and 

managers to adopt or accept the innovation. Ninety-five percent of respondents 

have already used Netscape, Microsoft's Internet Explorer or other Web browsers for 

personal use; this clearly indicates the readiness of professors and managers to 

adopt or accept Web technology based educational innovation. 

Rice and McCreadie (1999) support the notion that the user's computer 

knowledge provides him/ her with competence in access to information that 

accelerates adoption of the technology based innovation. Greater computer 

knowledge can influence one's social network and levels of communication and 

technological competence. Computer knowledge provides the competence and skill 

to cope with new situations or problems faced in adoption of innovative Web 

technology based education. 

5.3 USER READINESS AND PERCEPTION OF DlFFUSlON FACTORS 

In the process of continuing the analysis of user perception of diffusion 

factors and adoption/ acceptance of Web technology based educational innovation in 

section 5.1 and the analysis of user characteristics (age, service, computer usage, 

and computer literacy) in section 5.2, the following paragraphs provide details about 

user readiness to use Web technology based educational innovation. The positive 

relationship in section 5-1 shows the willingness/ readiness of professors and 

administrators to adopt innovation. It is logical to expect a similar positive 

relationship between diffusion factor perception and various characteristics of 

acceptance / user readiness, 



From Table 5.1, the relationship between "user perception of diffusion factors 

of innovation (I-V)" and 

a, willingness to use Web technology in teaching (B18) was significant (p c -01); 

b. liking for communication with students using e-mail (B19) was significant (p < -01); 

c. liking for sending assignments to students using e-mail (B20) was significant (p c 

-01); 

d. use of Web technology based education in teaching (B22) was significant (p c 

-01); and 

e. access to e-mail at college or at home (B21) was not significant (p c -01). 

A. Willingness to use Web technoIogy in teaching (B18) 

The positive relationship or correlation of "willingness to use Web technology in 

teaching" (1- -42; pc -01) with user perception of innovation shows the readiness of 

users to adopt innovation because of their positive perception. This value can be used 

as a cross check to see whether it matches the overall correlation between user 

perception and acceptance, which is r=.54. Using regression analysis on these items, 

in Table 5.2, "willingness to use Web technology in teachingn stands out as an 

important predictor. This indicates the relationship/ link between diffusion factor 

perception and acceptance of innovation - in line with our research model of 

correlation between diffusion factor perception and acceptance or adoption of 

innovation. 

6. Liking for communication with students using e-mail (BIS) 

The positive correlation (r= .44; p c.01) between combined diffusion factor 

perception and liking for e-mail usage in teaching-ieaming may be a reflection of 

readiness on the part of professors and managers to do a trial run of Web technology 

based education. It is a strong indicator of the presence of the "trialabilityn diffusion 



factor in the study. This ?rialabilityn diffusion factor is a crucial diffusion factor in all 

three analyses, namely, top five diffusion factors selected by users, correlation 

analysis, and regression analysis. 



Table 5.1 

Correlation or relationship between "perception" and "acceptance 

characteristics" 

Table 5.2 

t-test for Equality of Means 

Regression analysis 

(S tepwise) 

Dependent variable: 

Equal variances assumed 

B18- I will use edu, Web 

81 9-1 like comm with 
students in e-mail 
820- 1 like sending assign to 
students in e-mail 
B22- I have used edu. Web in 

95% Confidence 
Interval of Mean 

Diffusion factor perception (I-V) 

df 

107 

107 

107 

T 

4.838 

-5.032 

-5.263 

Lower 
-1 2.95 

-1 3.03 

-1 3.33 

Change Statistics 
R R Square Adjusted Std, Error of R Square 

R Square Estimate Change F Change Df1 df2 
a -45 .21 -20 9.60 .21 27 -70 1 107 
b -52 .27 -26 9.23 .07 9.77 1 106 
c 5 5  .30 -28 9.10 -03 4.02 1 105 

my teaching. 
821- 1 have access to e-mail at 
home or office 

Upper 
-5.42 

45-67 

-6.04 

- 

Sig. F 
Change 
-00 
-00 
-00 

I 
P< -01 

107 

107 

-- 
-3.61 1 

-.980 

a- Predictors: (Constant), Acceptance4 like sending assignments to students by e-mail (B20). 
b- Predictors: (Constant), Acceptance4 like sending assignments to students by e-mail (B20); Acceptance- 

I will use edu- Web in my teaching (B18). 
c- Predictors: (Constant), Acceptance-I like sending assignments to students by e-mail (B20); Acceptance- 

I will use edu. Web in my teaching(B18); Acceptance4 have used edu. Web in my teaching(B22). 

Std. Error 
Differ. 

1.90 

1 -86 

1 -84 

Sig. (2- 
tailed) 

-000 

-000 

-000 

Mean 
Differ. 

-9.19 

-9.35 

-9.69 

-329 

- X K E r l w  -1 1.31 

-1 3.34 4-41 

-3 -29 

4-52 4.50 ---- 



C. Liking for sending assignments to students using email (820) 

This is similar to the analysis in the previous paragraph B. A positive 

correlation (r= -45; p (-01) sends out a signal that Web technology based education 

is ready for acceptance and for trialability Using regression analysis on these items, 

in Table 5.2, "1 am interested in sending assignments to students by e-mailn, stands 

out as an important predictor. 

D. Used Web technology based education in teaching on a trial basis 

(=2) 

A positive correlation (r= .33; pc -01) between combined attributes perception 

and trial-using Web technology based education in teaching indicates the attitude to 

experimentation of the user, a positive experience using the innovation, and a 

positive perception of the diffusion factor attribute. It should not be construed that the 

users have been using or already implementing the Web technology based 

educational innovation, since the college under study is just embarking on an 

ambitious plan to build the hardware and software systems to support the new 

innovation for adoption. Using regression analysis on these items, in Table 5.2, "I 

have used educational Web in my teaching on a trial basisn, stands out as an 

important predictor. 

E. Access to e-mail at college or at home (B21) 

A low correlation (r =.09; pc.01) between combined attributes perception and 

access to e-mail at college or at home means that sheer access to e-mail need not 

improve the attn'bute perception. Even though the users have access to e-mail, they 

may not have experimented or experienced using e-mail in teaching or learning. 



5.4 DISCUSSION OF CRUCiAL AND NON CRUCIAL DIFFUSION 

FACTORS 

Having analysed the perception of diffusion factors, user characteristics and 

user readiness in adoption of Web technology based educational innovation, the 

next logical step will be to analyse the critical and non critical factors responsible for 

diffusion, Four diffusion factors were identified as the best predictors of Web based 

educational innovation, namely: 

1, Access to information; 

2. Efficiency; 

3. Trialability; and 

4. Community pressure/ support/ apathy/ opposition. 

This group is followed in importance by the three other diffusion factors in the top five 

user selected factors for diffusion, namely: 

1. Association with teaching; 

2. Retative advantage; and 

3. Complexity/ ease of use. 

The following sections provide a detailed discussion of the diffusion factors or 

attributes identified as crucial from this research. Since access to inforrnation was 

identified as the most crucial of all the diffusion factors, explaining a 27 percent 

variance in factor perception, a separate section is devoted to going deeply into this 

single item through discussion about various aspects or types of access to 

information. In the discussion of this diffusion factor, references are given to earlier 

research by various authors. 



5.5 DISCUSSION OF THE MOST CRUCIAL DIFFUSION FACTOR, 

NAMELY, "ACCESS TO INFORMATION" 

As explained above, the single most crucial diffusion factor, which explains a 

27 percent variance in factor perception is 'access to informationn from Fulian (1 982, 

1991). While discussing access to information, we can broadly classify the topic into 

two categories, namely, micro level and macro level analysis. At the macro level 

discussion of access to information, a user can analyse 

Various types of information sought; 

Types of information sources (formal/ informal); 

Information channels; 

User characteristics in access to information; 

Access to information and diffusion stages; 

Role of uncertainty in access to information; and 

Knowledge barrier and access to infonnation. 

The micro level analysis can deal with 

Definition or concept of information; 

Definition or concept of access; 

Various factors involved in access; and 

Influences and constraints on access to information. 

Before the researcher goes into the macro level analysis, a discussion of the micro 

level analysis of access to information is given below: 

According to Rice and McCreadie (1999), an individual will seek information 

when sthe has a problem or question (called a situation) and needs to find 

information to address the problem/ question (called strategy). Hence, in access to 

information, there is the context or background in which the individual operates, there 

is a problem or situation to be addressed, a strategy in seeking access, and finally 

the use of information to solve the problem. At the micro level of analysis, the 



definition and meaning of access to information for one discipline, say library 

science, is different from those for another discipline, say information science- This 

aspect has been critically analysed by Rice and McCreadie for a range of disciplines 

and literatures including library studies, information science, information society, 

mass media, organizational communication, and the economics of information. 

Similarly Goldenfarb (1 995) and Jaber (1 997) have identified access to information 

as a crucial factor in their study on information technology (IT) based innovations. 

Rogers (1995) states that the innovation diffusion process aims mainly to 

reduce the uncertainty involved in using or handling the innovation. Hence, diffusion 

is an information-seeking and information-processing activity in which an individual 

obtains information to reduce uncertainty about the innovation. The infonnation- 

seeking process may exist at all the stages of the innovation diffusion process 

(knowledge, persuasion, acceptance, implementation, and confirmation stages). The 

potential adopter spends much time and effort to obtain and use information- The 

information about the innovation provides the user with alternatives in a decision- 

making situation during the diffusion process. 

According to Fullan (1991), individual teachers are less likely to come into 

contact with new ideas, for they are restricted to the classroom and have a limited 

network of ongoing, professionally based interaction within their schools or with their 

professional peers outside. Teachers do receive literature, and most attend 

workshops at times, but they do not have the opportunity for continuous personal 

contact, which would be necessary to become aware of and follow up on innovative 

ideas. 

Rice and McCreadie (1999) portray information in different forms such as (a) 

commodity or resource which can be produced and sold, (b) a communication 

process, (c) data, and (d) a representation of knowledge in the form of books and 



periodicalsl Rice and McCreadie argue that greater access to information provides 

greater access to participation, in this case participation by professors and 

administrators in successful adoption of Web technology based educational 

innovation. The main thrust is regarding the ease of access to information rather than 

the quality or quantity of information. Rice and McCreadie (1 999) identified various 

factors that infiuence or constrain access, such as: 

physical (geographical location of user, environment in which the user 

operates, etc.), 

cognitive (understanding or identifying the need, awareness of sources, 

channels and means of addressing the situation), 

attitude towards information seeking, computing, etc., 

economic issues like cost/ benefits, 

social issues like education, experience, and competency, and 

political issues like control and participation. 

Information sources can be books, journaIs, people, electronic media, and other 

media. The communication channels can be telephones, libraries, information 

specialists (in-house or outside), training (discussions, workshops/ seminars, 

conferences1 meetings, etc.), e-rnaill snail mail, bookstores, personal files, etc. 

A. Various types of information sought 

The type of information sought will be different for different individual innovation 

adopters, based on their already acquired knowledge. According to Rogers (1 995) 

there are two types of information a potential adopter seeks for a successful adoption 

of innovation. They are 

how-to knowledge or operational usage; and 

principles knowledge or information on operating methods. 



Rogers(1995) states that most individuals do not evaluate an innovation on 

the basis of scientific studies o f  its consequences, although such objective 

evaluations are not entirely irrelevant, especially to the very first individuals who 

adopt. Instead, most people depend mainly upon a subjective evaluation of an 

innovation that is conveyed to them by other individuals. 

B. Types of information sources 

The sources to which t h e  user turns in for information about the innovation at 

various stages of the diffusion process, and the way in which the sources are 

perceived by the user, play a vital part in the adoption process. The information 

sources can be of two types: 

formal 

Informal 

Formal information sources 

Formal information can b e  obtained through journals and books (both personal 

collections and library collections). According to Marshall (1 987), those who vaIue 

formal information sources highly would be more likely to have higher levels of 

adoption and more positive perceived attributes. Other formal information sources 

are continuing education courses, lectures, and workshops. My study also found that 

31 percent of the respondents have taken courses in using Web technology based 

educational innovation. In response to questioning about their willingness to attend 

training, 89 percent have given a "yesn answer. Eighty two percent of respondents 

have used books, journals, etc., for their formal information sources. It is important 

that users have personal access to and control over information sources. Access to 



books, journals, etc., is qualitatively different from information access through 

continuing education courses, seminars, or workshops, because the former 

alternative is more solitary and individualized. Marshall found that the individualized 

access to information seekers are better at adopting than the group learners. In 

Table 4.12, it was found that the best predictor with regard to "access to informationn 

is formal training in the usage of the educational Web. 

Informal information sources 

According to Marshall (1 987), isolated cultures are less effective than 

collaborative cultures. In this dynamic world of change, people need each other's 

knowledge to solve problems. The motivation to share and the opportunity to have 

access to information require ongoing interactions among individuals, especially 

colleagues. Eighty three percent of the respondents in this study have used this kind 

of source to satisfy their information requirements for the adoption of Web 

technology based innovation. 

Consultants and change agents as information sources 

Change agents play a major role in providing knowledge. Most change 

agents concentrate on providing "awarenessn kind of knowledge. In the acceptance 

stage, how-to knowledge is more important to the potential adopter. The change 

agent should be cautious about the problem of information overload and should 

avoid excessive communication input. 

User training - the best predictor among the various types of access to 

information 

Educational change involves learning how to do something new. The single 

factor most crucial to change/ diffusion of Web technology based educational 

innovation in community colleges, according to this research findings, is training the 



professors and administrators in handling the innovation. Table 4.1 2 in chapter four 

shows that, among the various types of information access, trainingis the best 

predictor. This is in line with the statement of Jaber (1 997) for computer based 

technology innovation diffusion, "While initial training on how to operate a computer 

is important, continued and sustained training is just as vital, especially as the 

technology changes rapidlyn (Jaber, 1 997, p 10). 

Fullan (1 991) states that the educator as life-long learner is the key to future 

educational reform. Teacher development and school development must go hand in 

hand. You cannot have one without the other. We can not have a learning society 

without a learning profession of teachers. in addition, further exploration is needed 

about which type of training (initial, just-in-time, continuous, academic classes, or 

workshops) has influence on the adoption of Web technology based educational 

innovation. 

Now the question arises whether we should train all the professors and 

managers, or only a few of them. Stallings (? 989) (as reported in Fullan, 1991) 

claims better results when all/ many teachers are trained in using the innovation 

rather than a selected group of teachers, 

Fullan states that the training can be formal or informal [earning experiences 

throughout one's career. The impact of training and development depends on a 

combination of motivation and opportunity to learn. 

Teachers are hard pressed for time to attend training because of their 

continuous classroom involvement. Only a very few teachers get opportunities to 

attend seminars or workshops where new ideas and interesting examples are 

presented. Managers in that respect are better off because of opportunities to attend 

workshops, seminars, etc., at any time of the year. Kearsley (1998) recommends that 

educational administrators should be provided with more information and training 



about the technology than teachers, since the decision to use technology emanates 

mostly from the administrators, FuIlan(1991) argues that we cannot develop schools 

without developing the people in schools. That is why teacher training is crucial. 

While there is emphasis on the need for training managers and professors, 

the focus should be on both Web technology and the educational aspect of Web 

technology. It is a common mistake by many organizations to focus training on the 

innovation and how to use it and not on the educational aspect of innovation. Bell 

(1995) insists that a trainer's focus should be on teaching and learning using the 

educational technology innovation, and not on the hardware and software aspects of 

the technology, Also the trainers should use not technical jargon, but the language of 

the classroom. According to Richardson (1 999), understanding both the technology 

and its use in curn'culum delivery requires training. The type of training and the 

length of training are both important for proper understanding and success in using 

any technology in education. This success involves improved learning on the part of 

students and ease of content delivery by educators (teachers and administrators). 

Halloway (1984) asserts that the main reason for non useladoption is lack of training 

in using the technology, and lack of adequate hardware, software, and courseware. 

According .to Gray (1 997), training the teachers and administrators is a must 

for successful adoption of Web technology based education. In training, the school 

can either use an outside consultant or in-house experts- Providing release time and 

access to the Internet for faculty are musts. Rossner & Stockley (1 997) insist that 

developing support systems that provide training in the educational uses of Web 

based education is necessary for successful adoption- Hart (1 985) recommends 

freeing up time for special training and preparation as a key item in adoption. 



C. Information channet. 

Information channel are the medial sources which provide t h e  inforrnation to the 

userladopter while diffusing the innovation. Rogers(1995) provides two different 

approaches to communication of information, namely: 

mass media channels; and 

0 interpersonal channels. 

Havelock (1976) identifies sources of information as of two types: C l )  personal, (2) 

impersonal (mass media). The mass media serve to inform, and t h e  personal 

contacts serve to legitimate information. The impersonal sources (mass media) are 

important during the awareness phase; the user looks forward to am Expert personal 

contact as a source of information during "initial information seeking" phase. At the 

evaluation or trial stage, personal sources are important- The type rof inforrnation or 

the depth of knowledge sought by the user will vary according to the user's already 

acquired knowledge about the innovation. 

Mass media channels like radio, television, newspapers, an=d the Internet inform 

potential adopters about the existence of an innovation; this is the creation of 

awareness-knowledge. The awareness-knowledge is information that the innovation 

exists. lnterpersonal channels are more effective in persuading an individual to accept a 

new idea, especially if the interpersonal channel links two or more iwdividuals who are 

similar in socio-economic status, education, or other important ways. lnterpersonal 

channels involve a face-to-face exchange between two or more individuals. Carter 

(1 998) endorsed the importance of a peer network that has adopted the innovation as a 

factor increasing the rate of diffusion or adoption of computer based technology in 

colleges. 



Rogers(1995) states that those who are keen about adoption of innovation 

are apt to seek information about new ideas. They also tend to have a high degree of 

mass media exposure. Their interpersonal networks extend over a wide area and 

reach outside of their local academic system to an industry or business network. 

According to Rogers (1995), sales personnel play a vital role in providing 

information to early adopters of innovation, whereas peers or neighbours provide 

vital information about the innovation to the later adopters. Yet another way to seek 

information is to attend seminars or meetings, and to maintain an information 

network outside the local system. 

D. User characteristics in access to information 

Access to information has the highest correlation(r=.52) and explains the 

most variance in adoption or acceptance (27 percent) of all the 24 diffusion factors 

included in this study. According to Rogers (1 995), information or knowledge 

regarding "how does the innovation work" is crucial for successful adoption. As the 

first step in access to information, the users require knowledge of: 

1 - how the computer hardware and software, which are the vehicles of Web 

techndogy based education, work; and 

2. how to use Web technology in curriculum delivery. 

Computer knowledge helps with point one, but not necessarily with point two. Point 

two requires training and experience using Web technology for curriculum delivery. 

Some 89 percent of the respondents expressed willingness to attend training 

sessions, if they are offered by the college. A total of 31 percent has taken some 

course(s) about using Web technology- This clearly shows the eagerness of 

respondents to adopt Web technology based education. Other indications include : 

some 82 percent of the respondents have used books, journals, etc. for information 

sources; 83 percent have access to information through colleagues and others; 20 



percent of professors and managers have used Web technology based education in 

teaching at some point; 95 percent of professors and managers have access to e- 

mail. 

E. Access to information and diffusion stages 

According to Rogers (1 995), adopting an innovation involves more than the 

passive role of implementing a standard version of the new idea. At the awareness 

or knowledge stage, when a user becomes aware of a felt need, slhe can be 

motivated to seek information about the innovation. Rogers states that potential 

adopters will try selectively to seek information that they expect will support or 

confirm the decision they already made. According to Rogers (1995), this type of 

information, even though available in scientific evaluations, is better sought from 

peers who have already adopted. 

Rogers also states that the first three stages of the diffusion process 

(awareness, persuasion, and acceptance or decision) are strictly mental exercises. 

At the implementation stage, the adopter will be seeking much practical input. The 

change agent has a role to play in providing technical assistance in implementation 

situations. 

F. Role of uncertainty in access to information 

Rogers (1 995) insists that computer related innovations create uncertainty in 

an organization, an uncomfortable state that causes resistance to adoption. The 

more knowledge the user needs to operate the computer technology, the more 

uncertainty and difficulty in adoption are created. Rogers also claims that lack of 

technical knowledge is a barrier to implementation of computer innovations. 

Organizations delay adoption of complex technologies until sufficient know-how or 

knowledge is obtained to implement the computer innovations successfully. 



Fullan (1 993) states that, under conditions of uncertainty, anxiety, learning 

difficulties, and fear of the unknown are intrinsic to all change processes, especially 

at the early stages, Risk-taking mentality is critical. People will not venture into 

uncertainty unless they or others appreciate that difficulties are a natural part of any 

change scenario. If people do not venture into uncertainty, no significant change will 

occur. 

According to Rogers (1995). some innovations are radical, create a high 

degree of uncertainty, and have to be adopted through an innovation process that is 

relatively unstructured and completely unroutine, An unstructured diffusion process is 

the one that has not been encountered previously in the same form and for which no 

predetermined set of responses and routines exist in the organization. 

G. Knowledge barrier and access to information 

Technological innovation is considered the primary driver of improvements in 

national productivity. When knowledge barriers are high the ability to innovate 

becomes hard to acquire, According to Fishman & Kemerer (1 997), organizations 

with a higher learning scale, greater related knowledge, and greater diversity of 

knowledge and activities would be more prone to innovate, because these 

organizations can easily acquire the knowledge needed to innovate and have less to 

learn at the start. Colleges employ well educated individuals with relativeiy greater 

related knowledge and a higher learning scale, whose very job is to make others 

learn. As is said by Fishman & Kemerer, these are the positive signs for proneness 

to innovation. 

To be successful, the adopter should possess knowledge about innovation or 

the change process. This knowledge acquired through learning or access to 

information should be greater than the demands of the changing environment. 



5.6 DISCUSSION OF OTHER CRUCIAL DIFFUSION FACTORS 

A. Efficiency 

Efficiency is the productivity of the innovation, namely, educational Web 

technology systems, Is it trustworthy? Will it work? How well will it work? These are 

some of the questions to be answered. Again this diffusion factor is closely connected 

with Rogers' relative advantage. The principal component analysis of the study proved 

this point. 

ln the opinion and experience of the researcher, the efficiency of information 

technology related innovations is continually improving over a period of time, even 

though the initial products are not that efficient (very user unfriendly). For example the 

efficiency of Web technology has improved dramatically from the text based system to 

the graphical user interfaced (GUI) system with the addition of e-mail, telnet, audio, 

and video. 

B. Trialability 

This is the extent to which an innovation may be experimented with on a 

limited basis. For the learner, it is easy to try e-mail in the beginning, and then to try 

a bulletin board or other Internet application, before getting in the full swing with an 

educational Web technology program or course on computer mediated 

communication (CMC). E-mail is becoming very popular, especially at community 

colleges, where the college administrators are keen to provide e-mail to all their 

employees. Educational Web technology can be tried on a small scale and then 

expanded. 

Marshall (1 987) found no significant relationship between more positive views 

of trialabililty and the combined implementation measures of on-line health sciences 



information systems by health professionals. Contrary to common belief and the 

findings of some researchers (e-g., Marshall, 1987), trialability in this study had a 

positive and moderate relationship to acceptance, with a correlation of -34. This item 

is one of the top five factors of concern for professors and managers who seek a 

better diffusion of Web technology based educational innovation. The regression 

analysis also pointed to this diffusion factor as a major predictor of acceptance in this 

study. Marshall reported that the adopters of innovation tended to be more positive 

than negative about this perceived attribute. Hart (1 985) insists on trialability in the 

form of a pilot project during any Iarge scale adoption 1 implementation of change 

process. 

"We have seen in the dynamic complexity of major educational change 

projects that conflict and disagreement are part and parcel of all productive change 

processes. There is nothing wrong with pursuing promising ideas provisionally. 

Taking a questioning stance, especially at the early stages of a change initiative is 

healthy not hereticaln (Fullan, 1993, p.82). 

C. Community pressure1 support/ apathy1 opposition 

This is a diffusion factor that may play either a supportive role or a destructive 

role, depending upon the community/ society's perception of the innovation with 

respect to its value (culturally and socially), its compatibility to cultural ethics, etc. 

The community can apply pressure for educational changes or oppose the adoption 

process. At the other end of the spectrum, the community may be passive. The well 

educated Toronto population in particular may be positioned to profit from high 

quality technology based education due to the availability of infrastructure and 

facilities. 

One of the more typical pressures for change over time comes as a result of 

population shifts. Beman, McLaughlin, and Associates' (1979) study (as stated in 



Fullan, 1991) of five school districts undergoing change illustrat-es that major 

demographic changes (rapid growth or decline in population, changes in ethnic or 

class composition) lead to the development of community activism. 

D. Association with Teaching 

Association with teaching means how far the educational Web technology is 

compatible with existing teaching values and how far we can relate the innovation to 

teaching-learning, To an extent, it can be seen that this diffusion factor overlaps with 

Rogers' "compatibility" diffusion factor. This overlap is seen in the principal component 

analysis. One of the reasons why this diffusion factor was not dropped as an overlap 

with Rogers' compatibility factor is that the "compatibilityn diffusion factor may stand in 

for students' perceptions, even though this study did not include students. (Read 

chapter six on "summary and implications.") "Association with Teaching" fits well for 

teachers and not for students. 

"In their meta-analysis of findings from 75 innovation characteristics studies, 

Tornatsky & Klein (1982, p.40) determined that three innovation characteristics 

(compatibility, relative advantage, and complexity) had the most consistent 

significant relationships with adoption" (Marshall, 1987,p.I 1). In this study, these 

three diffusion factors have been identified as important, thereby confirming the 

earlier research. 

E. Relative Advantage 

This is the extent to which an innovation is perceived as better than the idea or 

practice that it supersedes. Among all the diffusion factors, relative advantage is the 

single most important one, according to Rogers. Goldenfarb (1 995) also found this 

factor to be the most important diffusion factor in his study- Rogers (1995) stated that 

innovations having the most economic reward along with the least risk are adopted 



rapidly. Relative advantage consists of the benefits less the costs resulting from 

adoption. It also includes incentives provided to the adopters, By this we can relate 

the many diffusion factors like "initial cost," "continuing cost," "efficiency," and 

"problem solving and bureaucratic incentiven to "relative advantage." Among all the 

benefits or advantages of any technology based educational innovation, the most 

obvious benefits for individuals and those which may be achieved the soonest should 

be stressed much as suggested by Hart (1985). 

Some of the studies did not find a clear distinction between the "relative 

advantage" and "compatibilityn diffusion factors. One such study is from Halloway's 

(1 984) work which Rogers (I 995) reports as follows: "Halloway factor-analyzed 

Likert-type scale items measuring his respondents' perception of new educational 

ideas to derive the attributes. General support for the present framework was found, 

although the distinction between relative advantage and compatibility was not very 

clear-cut,. . . ." (Rogers, 1 995, p.209)- 

Cuban (1986) says that relative advantage aione is not enough if limitations 

are high in using the innovation. He argues that the simplicity, versatility, and 

efficiency of the aids like textbook and chalkboard in managing the teaching 

requirement far exceed the limited benefits derived from using a more complex 

innovation. Tracing history, Cuban explains how radio, film, and instructional 

television failed to be adopted in a big way by teachers, 

Students can program the computer and thus make it a t o d  that aids learning 

rather than a robot teacher that aids instruction. Students learn better if learning is 

truly part of a living experience or if they (students) are truly in charge of their own 

learning process; this is in contrast to the present day school system "banking 

modeln, in which information is deposited into students' mind. Web technology 

based education may be a better way of learning because it accommodates 



individual's leaming styles and levels of leaming capacity. In this the learner takes 

charge of his/ her own leaming. 

Duchastel ( I  997) argues that Web technology based education addresses 

the issue of making learning easy and fun for learners of aIl ages, both in content 

(curriculum) and method of instruction. In order to take advantage of the available 

possibilities for effective teaching and learning in using Web technology based 

instruction, active, discovery oriented, open learning strategies can be designed. 

Solis (1997) argues that Web technology basededucation so far has been 

used as a passive learning system and therefore does not change the way we learn. 

Still it has the potential to analyse information from an infinite number of perspectives 

that match the learning and analytical styles of learners. Student centred learning 

that relies on groups of students being engaged in active exploration, construction, 

and learning through problem solving, rather than on passive consumption of text 

book materials, is a better approach, for which Web technology based education can 

be used advantageously. For a successful learning process, the educator must 

appreciate the need for an individualized, possibly a Web technology based 

approach to imparting knowledge to students, instead of the conventional group 

based / (uniform processing) class room approach. 

F. Complexityl Ease of Use 

The "Complexity / Ease of use" factor had a low correlation in this study with 

re-15. "The basic concern about acceptance of innovations appeared to be the 

perceived complexity of the innovation" (Clinton,? 971, p.244). Many studies, 

including that of Marshall (1987), have identified this diffusion factor as the single 

most critical diffusion factor, especially for technology based innovations like 

educational Web technology. Even though complexity was identified as the core of 

the top five diffusion factors by professors and managers, the correlation with 



acceptance or adoption was only -1 5, as reported earlier. The reason for the low 

value may be that the users have not spent enough time or developed enough 

experience to determine the system's (educational Web technology) value to them. 

Tornatzky and Klein(1982) found that complexity, compatibility, and relative 

advantage have significant relationships to innovation adoption; these are among 

the five of Rogers' diffusion factors. 

Web technology based education is a compIex innovation, and complex 

innovations do not spread easily. With years of research on diffusion of innovations, 

people may wonder why we cannot find a path for a smooth and trouble free 

adoption of innovations. It is not only the complexity of the innovation, but also the 

compiexity of the whole diffusion process that adds to the problem of change. 

According to Fullan (1999)' the answer is twofold. One, we have not yet appreciated 

the organic, evolutionary nature of the processes of human and organizational 

change; two, as we begin to appreciate these processes, we realize that there can 

be no cookbooks or silver bullets- Each situation is complex and to a certain degree 

unique. In addition, living things grow, adapt, and evolve. "Change is what living 

things do-" In short, there are no shortcuts or substitutes to living and learning on the 

rollercoaster of complex change. 

Cuban (1986) insists that the complexity level of any innovation should be 

brought to the level of chalkboard and text book so that users can feel less 

intimidated. Cuban insists that teachers will either resist or ignore the changes that 

are seen as irrelevant to their practice, that increase their burden without adding 

benefits to student learning, or that weaken their control of the class room due to 

complexity. With today's level of complexity in the use of Web technology based 

innovation and with the empowerment of students in their control over the 

technological complexities (because of their better knowledge compared to that of 



the teachers), teachers lose control of the classroom and hence are less enthusiastic 

about using the innovation, 

5.7 DISCUSSION OF THE NONCRUCIAL DIFFUSION FACTORS 

The low correlation found in some of the independent variables in this study, 

namely, perceived attributes against acceptance, may be in accord with Rogers' 

(1995) findings. According to Rogers, the results of several hundred studies of 

organizational innovation show a rather low correlation of each of the independent - 

variables with the innovativeness of organizations- One reason for these results is 

that each of the organizational, structural variables may be related to the innovation 

in one direction during the initiation phases of the innovation process, and in the 

opposite direction during the implementation phases. Rogers also states that 

adoption is made up of three subprocesses, namely, "knowledge," "persuasion," and 

"acceptance." The perceived attributes are in opposite directions in those three 

subprocesses. As reported earlier, the correlation of "persuasionn in this research on 

diffusion of Web technology based educational innovation has a slight reversal in the 

midst of the adoption process. Some of the reported noncorrelation of diffusion 

factors from other researchers are reported below: 

A. Observability (AS - Table 4.10) 

Observability is the capacity to observe the concrete results of using the 

innovation. Marshall (1 987) defines observability as the willingness of the adopters to 

show the results of their innovation use to others. Tomatsky & Klein (I 982) found 

that observability was not one of the major perceived attributes consistently 

associated with adoption. This is in line with the findings of this study, where the 

correlation between acceptance and observability is only -24 (Table 4.10). Marshall 



has reported a correlation value of -24 with the implementation of on-line information 

technology. 

B. Consultants and Change Agents (A21 - Table 4.10) 

The role of the consultant and change agent is to provide support and 

information to users in the diffusion process of innovation. In this process, the 

change agents create conditions in which clients help themsetves in the long run so 

that the change agent can totaliy withdraw from thescene. In order to speed up the 
.- 

process of adoption of innovation, the change agent can communicate information 

about new ideas more rapidly or more adequately so that knowledge is created at an 

early date. 

This is a key diffusion factor in the concerns based adoption model (CBAM) of 

Hall and Hord (1987). Yet this study has not found much importance in this diffusion 

factor (Table 4.1 0). Another diffusion factor ciosely related to "consultants and 

change agentsn is "access to information." Consultants and change agents play a 

major role in creating or providing access to information. This access to information 

is the number one in priority according to the data analysis in this research. Hence, it 

can be safely included as a crucial diffusion factor. 

Some of the functions of a change agent can be: developing a need for 

change, diagnosing the problems faced by clients, motivating clients to adopt the 

innovation, stabilizing adoption and preventing discontinuation, and making the client 

self-reliant. 

A consultant or change agent, to be effective, must become a master of the 

change process and set up a system of initiation and follow-through in working with 

teachers, administrators, and external resources. Rogers(1995) states that change 

agent contact is one of the variables most highly related to innovativeness. The user 

or client may not attach too much importance to the technical expertise of the change 
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agent, but the personal acceptability and trustworthiness of the change agent is 

crucial for clients, 

Fullan (1991) states that expert consultants should have a plan for working 

with teams and organizations instead of working alone or only with individual 

teachers, for conducting wide searches for information, and for staging workshops in 

a series or as one shot events. In deciding on or in assessing the role of consultants, 

we should have in mind not only whether they obtain or provide good information on 

given occasions (e-g-, a workshop), but also whether they or someone else follows 

through in the provision of support. 

With regard to change agents, Fullan (1991) recommends the development 

of internal capacity to assist and manage both the content and the process of change 

and selective reliance on external assistance to train insiders and to provide specific 

program expertise, 

C. Compatibility (A2 - Table 4.1 0 )  

Compatibility is the attitude towards Web technology based education and its 

ability to provide a good teaching-learning environment. Rogers (1 995) states that 

compatibility is the perceived utility and congruence with professional values, norms, 

and past experience. To an extent this diffusion factor can be included in the 

"association with teaching" diffusion factor, which again surfaced as a crucial 

diffusion factor in this research. Some of the researchers found this compatibility 

factor as crucial in their studies. "The combined measure of compatibility was 

associated with the combined implementation measure at a -44 level (n=l03)" 

(Marshall, 1987, p.156). Similarly, the compatibility diffusion factor is equally 

important in rapid diffusion. At the same time, it acts in the reverse direction for art 

works. "An interesting example of how low compatibility of an innovation can be 

related to rapid rate of adoption comes from an investigation of diffusion of art" 



(Rogers, 1995, p.227)- Dozier (1 985) found the fear of loss of human touch or 

contact through the use of electronic text services for banking and shopping is 

negatively related to acceptance or use of innovation. 

D. Advocacy from Central Administrators (A1 8 - Table 4.1 0 )  
- 

Fullan (1 999) argues that organizations/ institutions are pulled towards stability 

by the forces of integration, human desires for security and certainty, and adaptation 

to the environment. At the same time these are forces pulling in the opposite 

direction of instability, due to human desires for excitement and innovation, and 

forces of division and decentralization, In such circumstances, it is the responsibility 

of central administrators to balance these opposing forces so as to enable the 

institution to grow. 

For effective adoption of innovation, an organization should be flexible enough 

to accommodate changes. These changes may cause some instabiIity, but we 

should learn to live with it. Organizations that take risks and are willing to 

accommodate temporary instability in this fast changing world of information 

revolution will flourish. 

Role models and real action matter a great deal. Pascale (1 990) (as stated in 

Fullan, 1993) calls this the 'real revolution' in the Ford Motor Company's successful 

transformation, i-e., the sincerity and persistence of [senior executives] about the fact 

that they needed to change if Ford was to change. Top executives were wiiling to 

suffer and change themselves. Even though this factor is not identified as crucial for 

adoption of Web technology based educational innovation, we cannot discard it 

altogether as useless. 



E. Initial and continuing cost (A7 and A14 - Table 4.10) 

One reason why professors do not consider this factor as crucial may be their 

lack of direct involvement in spending, But the top management is highly conscious 

about the expenditure. No doubt cost is a major issue in Web technology based 

education. The college in which the study was conducted is pondering the return on 

investment (ROI) made on the huge infrastructure facilities created for Web 

technology based education. Until large numbers of professors are adopting the 

innovation, the college may not break even. According to Cuban (1986), cost 

effectiveness for students' learning computer use is lower than for other means such 

as students teaching students (peer tutoring), or increasing the amount of time spent 

on subject matter (like math and reading). But the question now asked by the 

industry is how far the students graduating from school have gone in proficiency in 

using Web technoIogy, which is pervasive in ail business/ industrial activities. 

5.8 SUMMARY OF CHAPTER FIVE "DISCUSSION" 

The section below provides a brief summary of chapter five. 

Discussions of diffusion factors, both crucial and noncrucial, provide an insight into 

the diffusion process of Web technology based educational innovation. Access to 

information, as the most crucial of all diffusion factors, was analysed in depth, with 

the finding that training is the best predictor among various types of access. This 

has been found to be in line with the findings of Jaber (1997). 

Variability among the receiver characteristics at the adoption level, and the 

nature and strength of relationships found, suggest that variables like age, years of 

service, years of computer usage, and computer knowledge should continue to be 

included in future adoption research. For a number of receiver characteristics, the 



perceived attributes were found to be more accurate indicators of differences among 

respondents than adoption alone. These results suggest that further research can 

be done using perceived attributes as intervening variables in the correlation of 

adoption and receiver characteristics. 



CHAPTER SIX 

SUMMARY AND IMPLICATIONS 

This study of "Acceptance of Web technology based education by professors 

and administrators of a college of applied arts and technology in Ontario" explores 

the extent to which the diffusion factors proposed by Fullan (1991). Rogers (1 995), 

and identified by Clinton (1971) and other sources are usefuI in predicting the 

acceptance of innovative educational Web technology in a college setting. By 

identifying the key diffusion factors in acceptance or rejection of Web technology 

based educational innovation, this research contributes to further development of 

generalized diffusion of innovation theory, especially in an educational setting. 

A total of 109 professors and administrators at a community college in the 

province of Ontario were studied. Data were gathered concerning: 

1. their perception of attributes or diffusion factors-a total of 24 - from Rogers, 

Fullan, Clinton, and others, measured on a five point Likert scale; 

2. levels of acceptance (knowledge, persuasion, and acceptance); and 

3. their selection of the five most important diffusion factors contributing to 

diffusion. 

Fullan (1 991) argues that positive change is highly exciting and exhilarating, 

because it generates new learning, new commitments, new accomplishments, and 

greater meaning, but anxiety, uncertainty, exhaustion, and loss of confidence also 

mark the way at the early stages. The user should be able to appreciate the good 

and bad of the change and approach the change process with a view to altering it by 



- .  

strengthening the good features and reducing the bad. Research findings on the 

change process should be used less as instruments of "application," and more as 

means of helping practitioners and planners "make sense" of planning, 

implementation strategies, and monitoring. 

6.1 MAJOR FINDINGS 

The study results support the conclusion that 

Access to information is the most crucial of all the diffusion factors. 

Among the various types of access to information, training was found to be the 

best predictor for successful adoption of educational Web technology by 

mangers and professors. 

Administrators were generally more accepting of the Web based educational 

innovation than the professors. 

Another major outcome of this research is the development of a new system 
.' 

for categorizing diffusion factors which is intended to improve user perception of 

Web technology based educational innovations. 

Analysis performed on the data supports the following conclusions: 

1. The more positive the perception of the diffusion factors for Web technology 

based educational innovations, the higher the acceptance or adoption of 

innovations; 

2. There is no relationship between years of service at the college and user 

acceptance of innovation or user perception of diffusion factors; 

3. There is no relationship between years of computer usage and user acceptance 

of innovation or user perception of diffusion factors; 

4. There is no relationship between age and acceptance of innovation; 



5. There is a relationship between the computer knowledge of the adopter and 

acceptance of innovation- 

The diffusion factors that were identified as crucial to the diffusion of Web 

. technology based educational innovations can be grouped into two categories. 

namely 

(a) Primary Diffusion factors (most crucial) consisting of 

(i) access to information; 

(ii) efficiency; 

(iii) trialability; and 

(iv) community pressure1 support/ apathyr opposition; and 

(b) Secondary Diffusion factors (crucial) consisting of 

(0 association with teaching; 

(ii) relative advantage; and 

(iii) complexity1 ease of use. 

6.2 BENEFITS OF THIS STUDY 

Educational systems are undergoing changes f o r  economic reasons and 

there is a need for them to reflect the information age somciety. This study provides 

an understanding of the change process in educational i r  nnovations, specifically 

those related to Web technology based teaching -and leaming. Already the 
. - 

community college where the study was conducted has shown a keen interest in 

using the findings of this study. This Web based teachirng and leaming has a 

tremendous potential not only in distance learning but aiso as a supporting tool in 

conventional face-to-face teaching and leaming, where distance and time are not 

constraints at all. 



The results show that both acceptance and adoption level and the 

characteristics of potential adopters vary sufficiently to allow for analysis of the 

innovationdiffusion process. The findings confirm the importance ofperceived 

attributes of innovation (both internal to the innovation and external diffusion factors) 

as useful predictors of acceptance or  adoption. These findings aiso confirm and 

support the usefulness of diffusion of innovation theory as an analytical framework. 

The study of the relationships between adopter characteristics and perceived 

attributes, and the relationship between adopter characteristics and acceptance, 

suggest that the complex interplay of  diffusion factors internal to innovation and 

diffusion factors external to innovation (or the interplay of individual, social, 

situational, economic, and technological diffusion factors) account for the current . - 
diffusion patterns of Web technology based education. Thus this research provides 

a theoretical understanding of human behaviour and motivation. 

6.3 THE FORCES BEHIND EDUCATIONAL CHANGES USING WEB 

TECHNOLOGY AS TOOL 

Technological innovations and their diffusions are crucial for the productivity 

gain and economic growth of any nation. Since education is one of the critical 

sectors, it needs close attention and growth for the prosperity of any nation. 

According to a recently published survey reported in the Toronto Star ("Do as 

Americans do," 1998), the leading industrialized nations, i.e.. the US., Germany, 

and Japan, are investing billions of dollars to develop content for Web technology to 

maintain their leadership in the global economy. 

There is an exponential growth in the development and use of computers on 

networks using Web technology culminating in a war between the two major 

. - 



contenders in GUI (graphical user interface) based Web browsers (computer 
- 

software used in Web technology), namely, Netscape and Microsoft. It has come to 

the point that the US. government has had to intervene through legislation and legal 
.- 

decisions to regulate the multibillion dollar business of the Internet and Web 

technology. This pressure from industry to provide service, coupled with the 

economic and competitive motivations of educational institutions, should lead to 

adoption of Web technology in teaching and learning on a large scale. In reality, the 

progress made by many community colleges in using this tool falls short of 

expectations, however. Hence, there is an urgent need to study the diffusion 

process of innovative' Web technology. 

6.4 SUMMARY FINDINGS - USER PERCEPTION 

The purpose of using various statistical methods such as regression analysis 

and correlation analysis was to determine which diffusion factors were significant 

contributors to the acceptance of the innovation, ie., Web technology based 

education. The combined effect of the attributes of innovation (internal and external) 

explains 64 percent of the total variation in the degree of acceptance of Web 

technology based educational innovation,- whereas the four "primary" diffusion 

factors, i.e., 

1. access to information; 

2. efficiency; 

3. trialability; and 

4. community pressure/ support/ apathy/ opposition; 

provided the strongest predictors of adoption of Web technology based educational 

innovation. The above four diffusion factors explain 48 percent of the variation in the 



acceptance of innovation. When aspects of user concerns are combined with the 

best predictors, the foilowing three additional diffusion factors need attention so that 

the adoption can be successful: 

I. association with teaching; 

2. relative advantage; and 

3. complexity/ ease of use. 

This method of narrowing down to specific diffusion factors for specific 

innovations leads a researcher to use an approach as shown below for studying any 

diffusion process: 

first find the diffusion factors that explain the variance in adoption or 

acceptance specific to that innovation; 

take steps to improve user perception of those crucial diffusion factors found 

in the above step one; and 

Retest to investigate the improvement in diffusiom or adoption. 

6.5 USER SELECTION OF THE FIVE MOST IMPORTANT DIFFUSION 

FACTORS 

The five most important diffusion factors identified by professors and 

administrators as crucial to the diffusion process of Web technology based 

education are: association with teaching, trialability, relative advantage, efficiency, 

and complexity. Of the above five diffusion factors, trialability and efficiency were 

listed by regression analysis as the best predictors. The other three diffusion factors 



were not identified as crucial predictors by the regression analysis, but this may be 

due to the following reasons: 

Relative advantage and complexity can be part of the "efficiency" 

diffusion factor that is found as a crucial diffusion factor in all the 

statistical analysis; 

The user's choice of an individual item may not have been suited for 

interaction with other diffusion factors; 

These diffusion factors are only the user's random choice, picked without 

any scientific analysis or backing; 

As experienced by Rogers (1995) and explained elsewhere, yet another 

reason for such a difference may be that attribute or diffusion factor 

variables may be related to acceptance in one direction during the initial 

stages of the adoption or acceptance process, and in the opposite 

direction during the final stages of adoption or acceptance. 

6.6 IMPLICATIONS 

The implications of this study are many. The change theory by Rogers & 

Shoemaker (1971) deals mostly with internal diffusion factors -the intrinsic features 

of the innovation - whereas Fullan's (1991) diffusion factors are mostly external to 

the innovation - i.e., personal, social, economic, and situational. Clinton (I 971) has 

used various internal and external diffusion factors to study change theory in an 

educational setting. This study identifies the diffusion factors (key diffusion factors, 

both internal and external) that will have a major bearing on the diffusion of 

educational Web technology based innovation. 



After elaborating the broad relationships between the perceived attributes and 

acceptance of Web technology based innovation by professors and managers, there 

is a similar need for research on the behaviour and perception of students who have - 

a stake in educational system changes in Ontario's colleges. 

The implications of this study provide support for the notion of perceived 

characteristics found in Rogers' diffusion of innovation theory- Further, the 

perceived characteristics of the innovation, as suggested by Fullan, (mostly external 

diffusion factors) have an equally important role to play in the diffusion process of an 

educational innovation. Diffusion factors other than those discussed by Rogers and 

Fullan, namely, those identified by Clinton, also have a meaningful role in the 

prediction of adoption or acceptance of innovation. This study has shown that a 

considerable percentage of variation in the acceptance of educational Web 

technology based innovation can be accounted for by both intrinsic (internal) and 

extn'nsic (external) variables. "A study intended to fully explain variation in 

acceptance of innovation would have to include both intrinsic and extrinsic sourcesn 

(Clinton, 1971, p.247). "The fact that the perceptions of teachers of the attributes of 

innovations are significant should be a matter of some interest for builders of change 

theory" (Clinton, 1971, p.246). 

Some of the attribute diffusion factors show a poor correlation, low perception 

mean, and a high level of deviation. These may inhibit the diffusion and adoption or 

acceptance of Web technology based educational innovation. Extra care must be 

taken to improve their values so that the diffusion process can be successful. 



6.6.1 Practical implications 

There should be a cautious approach to the implementation of these research 

findings, since the study's design did not allow any tests of causality in relationships 

that were found. The [ow return rate within the study population is another limiting 

factor even though the sample is representative of the population (based on age 

factor), as was set out in the introductory section of chapter four on "results-" 

Another implication may be that the professors and managers may have already 

made up their minds about this Web technology based educational innovation; it 

may not have been acceptable when they first became aware of it. Yet another 

- reason may be that their union's opposition or support could have some influence on 

users. 

User perception must be accompanied by the development of a framework 

that makes sense to the person perceiving. Such a framework may be the 

categorization of perceived attributes. 

The four attributes identified as important in acceptance or rejection of Web 

technology based educational innovation, namely, 

I. access to information; 

2. efficiency; 

3. trialability; and 

4. community pressure/ support/ apathy/ opposition; 

are important only for the study of diffusion of Web technology based educational 

innovation. They may not be relevant for other innovations. Since the student 

population was excluded from the study due to resource constraints, the findings of 



the study may be relevant only to the teaching process and not necessarily to the 

learning process. 

Since any change to existing practices may encounter resistance, a conducive 

climate for innovative activities must be designed so that adoption may become 

realistic, The five most important diffusion factors identified as crucial for adoption by 

professors and managers should be given due consideration, since they relate to 

those diffusion factors' role in establishing better adoption or diffusion of Web* 

technology based innovation. Hence, the study points to two groups of diffusiion 

factors that need special attention in improving the perception of innovation. Group I 

(most crucial diffusion factors) contains the above four diffusion factors. Group I1 

(crucial diffusion factors) contains three of the top five diffusion factors identified by 

users as crucial - (I) association with teaching, (2) relative advantage, and (3) 

complexity1 ease of use. 

Trialability is an issue that can be tackled by ailowing users to try only e-mail 

with students for a while, and then asking students to use the Web for research on 

topics of interest to the class. The next step could be mounting all class related 

materials, like course outlines, special announcements, assignments, class notes, 

test banks, etc., onto Web pages for students to read. The above can be followed by 

the virtual class using interactive or asynchronous text, or voice or video 

communication. 

The issue of complexity can be addressed by both the system or products 

manufacturers and the user. In information technology related products, there- is 

constant improvement and development. Meanwhile, the users can be given 

training to alleviate their fear of technology use. 



Relative advantage is the degree to which the innovation is better than what it 

replaces. "In general, this diffusion factor is composed of the following attributes: 

efficiency, advantage, pleasure, association with teaching, and clarity of resultsn 

(Clinton, 1971, p.249). This attribute is purely a question of user perception- One of 

the steps the advocate of innovation can take is to improve the innovation's 

efficiency through product development and user training. The other two diffusion 
.- - 

factors, namely, efficiency and association with teaching, may be distinct entities, but 

their influence on relative advantage is obvious from Clinton's statement. 

The study findings on Web technology based educationaI innovation provide a 

number of suggestions. This educational innovation is acceptable to professors and 

managers of the community college under study. Moreover, the computer 

knowledge level of the respondents is high, which, in turn, has a strong correlation to 

adoption or acceptance. 

Association with teaching is the number one concern or top p~onty  item 

expressed by professors and managers. In other words, they are concerned that a 

teacherless (no physical presence) classroom may be a risky business. As Web 

technology based education is gaining more and more prominence in universities 

and colleges, care must be taken by educational administrators to develop effective 

means of dealing with this concern. In fact a Web technology based curriculum may 

be seen as a threat to teaching, for, if it is easy to learn by this means, then what is 

the need for a teacher? 

"if the perceptions of teachers are as important as they appear to be on the 

basis of the present findings and literature, it will be necessary to establish a 

program of self-renewal activities in order to develop in teachers a freshness of 



perception. Such opportunities should be made available to administrators as welln 

(Clinton, 1971, p.257). 

6.6.2 Research implications 

According to Clinton (1971), innovation is a two level process: a mental 

process of conceptualization at the awareness stage and a physical act of 

implementation at the adoption stage, This research did not extend to the 

implementation stage; hence, further testing of this concept may prove useful. 

One of the diffusion factors identified for educational innovations by Halloway 

(1 984) is the "status-conferring aspect," which may be added or explored by future 

researchers. One other diffusion factor, namely, "amount and type of publicity given 

to Web technology based education" may also be tested for its usefulness in the 

study of the diffusion process, According to Boston (1 992), yet another diffusion 

factor, "technical support and service," needs attention since it provides for 

accelerated diffusion of Web technology or other modem based educational 

innovations. 

Access to information 

Rice (1999) states that "access to informationn can be analysed from different 

vantage points so as to identify common and unique aspects like: 

(1) conceptualizations of information itself (thing, data in the environment, 

representation of knowledge, and part of the communication process); 

(2) conceptualizations of the notion of access (knowledge, technology, 

communication, control, goods or commodities, and rights); 



(3) a general information-seeking process (context, situation, strategies, and 

outcomes); 

(4) a variety of influences and constraints (physical, cognitive, affective, economic, 

social, and political); and 

(5) unique assumptions and concepts- 

Future research should be geared to study some of these aspects, since 

"access to informationn is identified as the most crucial of all the diffusion factors in 

Web technology based educational innovation. The training aspect of access to 

information needs further exploration, namely, about which type of training (initial, 

just-in-time, continuous, academic classes, or workshops) influences the adoption of 

Web technology based educational innovation. Richardson (1999) argues that 

training affects the perception of teachers about the usagelacceptance of 

technology. This in turn may modify the study results. This further exploration 

regarding type of training and its impact on user perception can be done in future 

research on the diffusion process of educational Web technology. 

Papert, S (1993) argues that Web based education may be creating a duality 

in society and schools, One sector has enough resources to have access to 

improved learning, and the other group of citizens1 students who are not exposed to 

this new teaching and learning experience using Web technology. The implication of 

creating instability in society needs further exploration. 

Richardson (1 999) argues that the decision to introduce technology for 

teaching and learning is made not by those affected by technology namely, students, 

teachers, and parents, but by the administrators. This may have a serious 

implication on the acceptance1 use of innovation. According to Richardson (1 999) 



the change in delivery mode using Web technology may call for changes in the 

organizational structure of the educational institution, and may need further study. 

6.7 LIMITATIONS TO THE STUDY 

There are some limitations to this study- The exclusion of students from the 
- - 

study is due to time constraints on the part of the researcher. Another limitation is 

the small sample size, which makes it difficult to &eralize the findings. This sample 

was voluntary, hence there may some effects due to self -selection--.Even though .. 

the whole population of managers and professors at one community college was 

used for the survey, it is difficult to generalize the findings for the whole population 

since only 20 percent of the total population (but with proportional representation) 

responded to the study. As "Web technology based educationn is rapidly changing, 

the configuration of the innovation under study and diffusion factors such as 

complexity, relative advantage, initial and continuing cost, efficiency, quality of 

innovation, and problem solving may also change. These developments may change 

the perception of adopters, and hence the study results may also change. This study 

was carried out in one of the 25 community colleges in the province of Ontario. 

Hence, we can't generalize to all the community colleges in Ontario. Future studies 

can be extended to other colleges, and the findings can be confirmed through this 

research- Apart from studying the diffusion process, the researcher can explore the 

answers to the following questions: what variables are related to innovativeness? 

What are the effects of adopting innovations? What are the effects of nonadoption? 

According to Fullan (1 WI), educational change involves two main aspects: 

what changes to implement (theories of education) and discovering how to 

implement them (theories of change). He also cautions about the dangers of 



separating these two aspects, because they interact and shape each other. As 

educators, we have to understand both change and the change process. Since this 

research deals only with theories of change, the study of interaction between 

theories of education and theories of change, as recommended by Fullan, needs 

further exploration. - 

Another deficiency is the length of the investigation of the diffusion process. 

According to Rogers (1 995), the average time for adoption of innovation is easily 

nine years after its initial inception. We cannot do the subject justice by studying the 

diffusion process over a period of one or two years. 

According to Larsen & McGuire (1 998), prior product knowledge (hardware 

and software) has- an impact on the diffusion of Web technology based educational 

innovation. In this research, only the computer knowledge of potential users was 

studied and not their specific Web knowledge like e-mail, Unix, Windows knowledge, 

etc. Absence of data on this prior product knowledge may have some impact on this 

research, an impact that may be studied in the later stage. 

6.7.1 Technology clusters and study limitations 

A technology cluster consists of one or more distinguishable elements of 

technology that are perceived to be interrelated. The boundaries around any given 

innovation are not clear cut or distinct. Web technology based educational 

innovation is not just one innovation, but a duster of innovations, which depend 

upon prior innovation in the area of computer, network, worldwide Web technology , 

upon several other software and hardware innovations, and upon curriculum delivery 

or content to fit the new medium. The adoption of Web technoiogy based education 



logically triggers the adoption of other new ideasf innovations in the cluster. There 

needs to be study of the effects of using a package, based on the user's perceptions 

of the interrelated innovations. "Future research needs to analyse complexes of 

innovations, to study new ideas in an evolutionary sequence, and to determine the 

degree of compatibility perceived by individuals among interrefated ideas. Such 

study would provide a sounder basis for assembling innovations in easier to-adopt 

packages" (Rogers, 1995, p.236). Prescott &Slyke (1 996) argue that Internet (Web 

technology is a part of it) is not an individual innovation but a cluster innovation. 

Hence, we can not study one part of the innovation unless we study related 

innovation components. In other words;'adoption of one component without a 

related innovation component may not provide the requiredl anticipated relative 

advantage. 

6.8 SUMMARY AND CONCLUSIONS 

From this study, the conclusion is drawn that attributes accruing to innovations 

(both internal and external) can explain the adoption or diffusion process of 

innovation. A few diffusion factors out of the many can explain the variation in 

acceptance or adoption. Access to information, which is emphasized by Fullan 

(1 991 ), is the most crucial of all the diffusion factors. Among the various types of 

access to information, training was found to be the best facilitator of successful 

adoption of educational Web technology by managers and professors. Tables 6.1 

and 6.2 summarize the results of statistical analysis, and highlight the diffusion 

factors and their importance in the diffusion pro&ss of Web technology based 
.. 

educational innovation. 



It was also found that the administrators were generally more accepting of the 
. - 

Web based educational innovation than the professors. Through these findings, this 

study providGa means of empirically investigating the process ofinnovation, as 

well as a means of measuring the perception of professors and managers in a 

college setting. In other words, this study provides a greater insight into the problem 

of how we can best adopt educational innovations like Web technology based 

teaching and learning. "The few and rigid categories of perception inhibit the depth 

of perception required by the process of innovation" (Clinton, 1971, p-262). Hence, 

an effort has been made in this study to provide a broader categorization of 

attributes by analysing diffusion factors from Rogers (1 995), Fulllan (1991), Clinton, 

and others. "Effort, therefore, should be geared to providing a more penetrating 

perception of a proposed innovation. The more a teacher is able to become one 

with the new thing, person, or idea, the more likely he will perceive in greater depth 

and be able to synthesise those perceptionsn (Clinton, 1971, p.262)- 

Research during this early stage of . - acceptance or adoption of Web technology 

based educational innovation may provide valuable data or information for 

professors and administrators. At the same t i i e ,  the study results may need to be 

altered because of rapid development and improvement in Web technology based 

education. "As Turkle (1984, p.18) has noted, any study of the personal use of 

computers or information technology has the problem of dealing with a moving 

target. The microelectronics industry is constantly modifying and changing its 

products as new versions of hardware and software are developed and new 

applications.foundn (Marshall, 1987, p.5). 



Table 6.1 

Summary of statistical analysis - itemf diffusion factor selection 

Diffusion factor or attribute questions Correlation Regression TOP 

diffusion 

factor 

Rogers 
A1 - Relative advantage 
A2 - Compatibility 
A3 - Complexity1 ease of use 
A4 - Trialability 
A5 - Observability 

Clinton 
A6 - Ciarity o f  results 
A7 - Initial cost 
A8 - Repercussion 
A9 - Novelty 
A1 0 - Association with teaching 
A1 1 - Pleasure 
A1 2 - Pewasiveness 
A1 3 - Efficiency 
A14 - Continuing cost 
A1 5 - Penalty 

Fullan 
A1 6 - Existence and quality of innovations 
A1 7 - Access to information 0.52 
A1 8 - Advocacy from central admin 
A1 9 - Teacher pressurelsupport 0.29 
A20 u 

A21 - Consultants and change agents 
A22 Community pressure/ support/ 0.29 
A23 U 

(SUPPO~~) 
A24 Availability of federal or other funds 
A25 It 

A26-Problem-solving and bureaucratic 
A27 U incentive 0.34 
Other 
A28 Network externalities: Access/ use in 
A29 " student population 

-- - 

' The sign/ symbol '$ indicates the presence of this factor in that statistical analysis. 

14 1 



Table 6.2 

Summary of descriptive statistical analysis 

Diffusion factor or attribute questions Mean2 Std. Deviation3 

Rogers 
A1 - Relative advantage 
A2 - Compatibility 
A3 - Complexity/ ease of use 
A4 - Trialability 
A5 - Observability 

Clinton 
A6 - Clarity of results 
A7 - Initial cost 
A8 - Repercussion 
A9 - Novelty 
A1 0 - Association with teaching 
A1 I - Pleasure 
A1 2 - Pervasiveness 
A1 3 - Efficiency 
A14 - Continuing cost 
A1 5 - Penalty 

Fullan 
A1 6 - Existence and quality of innovations 
A1 7 - Access to information 
A1 8 - Advocacy from central administrators 
A1 9 - Teacher pressure/support 
A20 I L  

A21 - Consultants and change agents 
A22 Community pressure/ support/ apathy/ 
A23 LL 

A24 Availability of federal or other funds 
A25 4c 

A26-Problem-solving and bureaucratic 
A27 u incentive 

Other 
A28 Network externalities: Access1 use in 
A29 U student population 

Mean value > 4 in a scale of 1 (low) to 5 (high) 
Standard deviation value > 1.2 
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Appendix one 
PART - A 

The following questions are designed to identify your perception of factors influencing the adoption of web 
technolog y-based education. Web technology-based education is the use of computer-network and the 
sofivare like Netscape or Microsofr 's lnrernel Explorer or Mosaic, to interact with people or content-rich aricfic). video. 
and data sources on the internet (wide area network- WAN) or intranet (local area ncf work- LAN). I hope that you will 
contribute to the understanding of this relatively new medium by filling in the following questionnaire. Please 
return the completed form to 

Sam Surendra, Professor 
Electronics and Computer Engineering 

Room 4212, New Campus 
Thanks for your cooperation. 

Your perception of factors influencing adoption of web technology-based educational systems. 

Survey Questiomai re 

Indicate the extent to which you agree or disagree with each statement by CIRCLING the appropriate 
number. Additional written statements or your own observations are welcome. 

Web technology-based education is the use of computer-network and 
the browser software like Netscape or Microsofr 's Internet Explorer or 
Mosaic. to interact with people or content-rich audio. video, and data 
sources on the internet, 

Al. Web technology-based education has advantages 
over conventional face-to-face teaching-learning. 

Strongly agree @ 

A 2  I believe/ value in Web technology-based education. 5 

A3. The complexity of web technology-based education systems 5 
makes them difficult to understand and use. - .  

A4. Web technology-based education can be tried on a small 5 
scale first. 

A 5  Other Colleges are using web technology-based education. 5 

A6. Web technology-based education would yield results in 5 
learning that would be clear for me to see. 

A7. Setting up or initiating web technology-based education 
is not a costly endeavor. 

A8. The implementation of web technology-based education would 5 
cause stress and dislocation within the college. 

A9. Web technology-based education is a novel endeavor. 5 

A1 0. Web technology-based education can be used to promote 5 
learning. 

A1 1. Web technology-based education can make the learning 5 
process more attractive for the teachers. 

149 

Strongly disagree 

3 2 1 



A12. Implementation of web technology-based education would affect 
other teaching-learning practices within the college. 

A1 3- Web technology-based education will improve the efficiency 
of my teaching. 

A14. The ongoing cost of web technology-based education is 
higher than face-to-face systems. 

A1 5. The use of Web technology-based education will take 
a great deal of my time and energy compared to 
face-to-face systems, 

A16. Other colleges use web technology-based education to 
enhance the quality of teaching. 

A1 7. I have access to information regarding web technology-based 
education. 

A18. College's administration 8 board advocate the use of 
web technology-based education. 

A1 9. I receive support for web technology-based education from my 
colleagues. 

A20- There is pressure from my colleagues to use web technology- 
based education. 

A21. Consultants and other personnel are available to help me use 
web technolog y-based education. 

A22- There is pressure from the community to use web technology- 
based education. 

A23. I receive support from the community for using this innovation. 

A24. Funds are available from government, business corporations, etc. 
to College for web technology-based education. 

A 2 5  Government policies1 legislation support web technology-based 
education. 

A26. Web technology-based education can solve some of College's 
financial problems. 

A27. There are incentives for me to use web technology-based 
education for teaching. 

A28. All the students in College are given internet account to access 
the College's internet server. 

,429. Most of the students are using web technology-based education 
for learning. 



PART - B 

The following questions are designed to identify your level of adoption of web technology-based educational 
systems. Please assist me in identifying your interest in web technology-based education by filling in the 
following questionnaire . You may indicate your interest level by marking the appropriate box with an "X". 

Thanks for your cooperation. 

LEVEL OF ADOPTION OF WEB TECHNOLOGY-BASED EDUCATIONAL SYSTEMS 
Yes No 

B1. I have seen people using web technology-based education systems: 0 13 
If yes, who are they 
O Students 17 Teachers 0 School administrators 

82. 1 am aware that all the students in College are given internet account to U n 
access College's internet server. 

83. 1 am aware of the readiness of my college to support with expert help for 0 0 
willing-teachers to develop and deliver instructional materials using web 
technology- 

B4. I know how to use web technology-based education, 
4.1 1 know how to search for information on internet 
4.2 1 know how to use Email 
4.3 1 know how to create curriculum content for my course on the web 
4.4 1 know how to deliver curriculum content for my course on the web 

B5. I know how web technology-based education works. 0 U 

B6. I have read about web technology-based education in books, magazines, 0 0 
newspapers, etc. 

B7. I have discussed web technology-based education systems with others. 1J 3 
(If yes, with whom?) 

friends coIleagues 3 students 
O Others 

88. 1 am willing to attend training sessions offered by College, on web 
technology-based education. E 0 

B9 I have taken or am taking course(s) on the use of web technology-based education. 0 
If Yes, how many courses 
Location: 17 University O College Others (Specify) 

B10. I am a member of a forum, roup or club which deals with web 
technology-based educa%on. 

B11. I would like more information about web technology-based education. 
If yes, what type? 

How to use it. 0 Complexity of using. 

O Possible benefits of using it. 0 Consequences of using/ not using. 

0 Possible disadvantages of using it. 0 The efficiency of the system. 

B12.Do you know that all the academic campuses at College have graphical 
user interface (GUI) -based access to Internet? 



81 3. Do you know that this College student(s) can have GUI- based intemet 
access from home? 

B14. I would like more ex erience using web technology-based education. r: If yes, what method. 

I ? Experience on my own. ! ! Experience with peer help 

a I Experience with expert help : i Others(Specify) 

B15. I would like to read/ receive evaluation on web technology-based education. 

B16, I would like to try using web technology-based educaticn in a small way. 

B17. I would like to see a demonstration of using web technology-based education. 

B? 8- I will use web technology-based education systems in my teaching. 

B19. 1 like my students to communicate with me by Email. 

B20. I am interested in sending assignments to students by  mail. 

B21. I have access to EmaiI either at College or at home. 

B22. I have used web technology-based education in my teaching. 

B23. I have taken courses by web technology-based education. 
B24. If you have not yet used web technology-based education in your 

teaching, what has prevented you from doing so? 
("Xn mark one or more and elaborate if you wish) 
O I do not have a computer. 0 I do not have a modem. 

Yes No 
0 Ci 

O I do not have an internet account. 17 1 do not know how to use the system. 
0 There is no incentive for me to use this innovation. 
I7 Not enough information available about this innovation. 
0 There is no training available on this innovation. 
0 Others (Specify) 

B25. How many years have you been working at this College? 

B26. How many years have you been using a computer ? 

B27, My age is i i less than 25 years I i 25 -34. ! ! 35 -44. ! 45 -54. 

828. 1 use the following applications/ packages: 
fJ Word processing CJ Spreadsheet Database 
0 Presentation graphics0 Telecommunication 17 Others (Specify) 

B29. Which web browser are you using? 
O Netscape G Internet explorer 
U Others (Specify) 

830. 1 am a i I Professor 1 i Academic Manager 
831. General Comments: 



PART - C 

The first 2 pages of the questionnaire on "Perception Factors" (PART-A) contained 29 questions on the following 
23 factors which may influence the adoption of innovative web technology-based education. Please select your 
choice of the 5 most important factors by marking the box with an "Xn. 

Relative advantage 
A1 . Web technology-based education has advantages over conventional face-to-face teaching- 
Iearning- 

Compatibility 
A2. I believe/ value in Web technology-based education. 

Complexity1 Ease of use 
A3. The complexity of web technology-based education systems makes them difficult to understand 
& use. 

Trialabil'w 
A4. Web technology-based education can be tried on a small scale first. 

Observability 
AS-Other Colleges are using web technology-based education. 

Clarity of Results . - 
A6. Web technology-based education would yield results in learning that would be clear for me to 
see. 

Initial Cost 
A7. Setting up or initiating web technology-based education is not a costly endeavor. 

Repercussion 
A8. Implementation of web technology-based education would cause stress & dislocation within 
college. 

Novelty 
A9. Web technology-based education is a novel endeavor. 

Association with Teaching 
A10. Web technology-based education can be used to promote learning. 

Pleasure 
A1 1. Web technology-based education can make the learning process more attractive for the 
teachers. 

Pervasiveness 
A12. Implementation of web technology-based education would affect other teaching-learning 
practices within the college. 

Efficiency 
A13. Web technology-based education will improve the efficiency of my teaching. 

Continuing Cost 
A14. The ongoing cost of web technology-based education is higher than face-to-face systems. 

.. 



Penalty 
A15. The use of Web technokogy-based education will take a great deal of my time and energy 
compared to face-to-face systems. 

Existence 8 quality of innovations 
A16. Other colleges use web technology-based education to enhance the quality of teaching. 

Access to information 
Al7.  I have access to information regarding web technology-based education. 

Advocacy from central adm7nistrators 
A18. College's administration & board advocate the use of web technology-based education- 

Teacher pressurelsupport 
A1 9, I receive support for web technology-based education from my colleagues. 
A20. There is pressure from m y  colleagues to use web technology- based education. 

Consultants and change agents 
A21. Consultants and other personnel are available to help me use web technology-based education. 

Community pressurelsupp~rtla path y/ opposition 
A22 There is pressure from the community to use web technology-based education. 
A23. I receive support from M e  community for using this innovation. 

Availability of federal or other funds 8 new central legislations or policies (federallprovincial) 
,424. Funds are available from government, business corporations, etc. to College for web 
technology-based education- 
,425. Government policies/ legislation support web technology-based education. 

Problem-solving 8 bureaucratic incentive for adoption 
A26. Web technology-based education can solve some of College's financial problems. 
A27. There are incentives for me to use web technology-based education for teaching. 

Network externalities: Access1 use in student population 
A28. All the students in College are given internet account to access the College's internet server. 
,429. Most of the students a re  using web technology-based education for learning. 

@ 5- Strongly agree 4- Moderately agree 3- Undecided1 Don't know 
2- Moderately disagree 1- Strongly disagree 



Sam Surendra 
Professor 
Electronics and Computer Engineering 
Email: sam.surendra@collegec.on.ca 

November 3, 1997 
Tel- 2385 

Final study 

Dear Colleague 

Ref: Survey questionnaire on Web technology-based education- 

As part of my doctoral studies at Ontario Institute for Studies in Education (OISE), I am conducting research 
on the use of Web technology-based education in College. Web technology-based education is the use of 
internet and browser software like Netscape or Internet Explorer to provide students access to information 
rich audio, video, and data based content in curriculum delivery. 

There are many challenges to the development and use of a sound educational program. With your help I will 
be able to address some of those challenges. Participation in this survey is entirely voluntary, but will be of 
great help to me in my research. Please take 20 - 25 minutes to assist with this research by responding to the 
attached questionnaire on factors which influence Web technology-based educational systems. Please do 
not identify yourself on the form. 

I want to assure you that all of your information will be confidential. Neither you nor College will be identifiable 
in any reporting of data. All contributors will remain anonymous. If you have questions regarding the survey, 
you may contact me at my phone extension 2385 or send me an Email to the address: 
sam.surendra@collegec.on.ca. I would appreciate receiving your response as soon as possible. My 
deadline for beginning the data analysis is November 17, 1997. Please send the completed forms to 

Sam Surendra 
Professor 

Electronics and Computer Engineering 
Room 4212, New Campus 

When the study is completed I would be pleased to see that you get a copy if you wish. 

Sincerely, 

Sam Surendra 

PS 
I thank those who participated in my pilot study cond&ted in July - August. 1997. As this is my final survey, I 
appreciate participation by every Professor and Manager in College. 
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