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Abstract 
 

Over the past decade, information and communication technology (ICT) has 

become increasingly prevalent in our schools. With the emergence of new technologies in 

the classrooms, there is a pressing need to study how teachers experience and feel about 

the integration of new technology in their teaching practice.  

This study investigated seven teachers’ perceptions and experiences in adopting 

“Blackboard” computer program into their teaching. This research contributes to our 

understanding of how teachers adapt to the introduction and integration of new 

technology in their classrooms. The study combined theory and practice, identifying 

connections between the experiences of teachers and existing literature and research. 

One Catholic secondary school was the focus of the study. This school was 

selected because of its adoption of cutting-edge Information and Communication 

Technologies (ICT). Data were drawn from four sources: individual teacher interviews; 

direct observation; email dialogues and school documents during the 2004 academic year. 

Teachers were interviewed three times; the transcripts of 21 semi-structured, 

open-ended interviews and observation data were analysed using the system of content 

analysis that involved identifying, coding, and categorising the main themes in the data. 

To expedite the research, I identified seven constructs to structure the data 

analysis: (a) change; (b) teachers’ workload/time management; (c) student management; 

(d) enhancing student learning; (e) skill development; (f) access; (g) online pedagogy. 

Case profiles were created for each teacher and then compared across the seven teachers 

to discern both common and unique patterns of perceptions and experiences related to 

“Blackboard” integration and implementation processes.  

Results of the study identified the importance of access to computers, ongoing 

professional development and leadership support for the integration of “Blackboard” and 

other related technologies into teaching. The results also indicated that teachers need 

sufficient time to practise and plan their lessons with the new technology.   

The importance of a planned change process, created by all stakeholders, 

concerning integration of new technologies in the school emerged as an important 

outcome of this study. The results indicated teachers were most receptive to learning 
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from and with their colleagues about the integration of the “Blackboard” program into 

their classroom practice.  

 Based on these research outcomes, a set of recommended strategies to support the 

integration of “Blackboard” into teacher pedagogy and school curricula is included in the 

final chapter. Information gained from this study will provide some insights for the case 

study school and those schools that are interested in pursuing a similar path in the future. 
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 CHAPTER 1 

                                   INTRODUCTION 
 

To understand the process by which teachers come to integrate new technology 

into their teaching practices, I (the researcher) undertook a yearlong investigation into 

new technology integration in the curriculum of a Victorian secondary school. The 

purpose of this research study was to investigate teachers’ perceptions and experiences in 

adopting a new technology known as the “Blackboard” Learning System (Release 6) as a 

case study in a Catholic secondary school in Victoria.  

The introduction of this new program in 2004 was significant, not only for the 

teachers, but also for their students. The new computer program has meant major changes 

to how subjects are taught and how students are assessed. The impact of a mandated 

change process on the teachers within the school, especially the introduction and 

integration of the new technology on the direct users of that technology, was also 

investigated.  

Technology has become an integral part of our society today and as pressure is 

exerted upon educational systems to implement new technologies, teachers’ abilities to 

respond to change and innovation become key factors for success.  If organisations are to 

function effectively, it is important the people who work in them are able to adapt to 

change and deal with the uncertainties of transition periods. The management of change, 

the human aspects as well as the technical considerations can, therefore, be seen as an 

important area for both organisation study and practice. By understanding the process of 

adaptation and adoption, school administrators and others will be better able to assist staff 

to deal with the change affecting them. 

The purpose of this study is to look at the impact of the integration of the 

“Blackboard” computer program on a group of teachers in one school. To further 

understanding, this study investigated teachers’ perceptions of the new learning 

technology. The study focused specifically on the teachers directly affected by the change 

and the factors that affected their integration, or otherwise, of the new program. The 

study explored the direct users’ perceptions and experiences of the program by 
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interviewing them on three separate occasions prior to, during, and post implementation 

periods of the program in 2004.  

 
Background to the Study 

 

Historically, the expectation has been that “the human being should and would 

adapt to the demands of technology” (Mumford, 1979, p. 2). However, understanding 

how the introduction and integration of new technology affects people should enable 

systems to be designed and implemented in such a way that the system enhances the 

work of the user.        

According to Taylor (1998), the 1990s was a period of rapid change in the 

workplace as organisations altered their structures and embraced new management 

practices and styles. Alongside and closely connected with organisational changes were 

massive technological developments. 

When considering change, it is important to understand what that change means 

for the people directly affected by it, and what factors assist and/or hinder in adapting 

effectively to the process of change. Bogdan and Biklen (1992) concur: change is 

complicated because beliefs, lifestyles, and behaviour come into conflict. Policy makers, 

for example, who try to change education, be it in a particular classroom or a whole 

system, seldom understand how people involved in the change process think. 

Consequently, they are unable to accurately anticipate how the participants will react. 

Since it is the people in the setting who must live with the change, it is their 

understanding and experience of the situation that are crucial if change is going to work.  

Fullan (1991) elucidates how people react to new experiences by attaching their 

own construction of reality to them, regardless of the meaning others assign them. Thus, 

the implementation of educational change is never fully envisioned until the people in the 

particular situations attempt to spell them out in use: 
 

In short, one of the basic reasons why planning fails is that planners or decision makers 

of change are unaware of the situations those potential implementers are facing. They  

introduce change without providing the means to identify and confront the situational 

constraints and without attempting to understand the values, ideas, and experiences of  

those who are essential for implementing any changes.  (p. 96) 
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Hargreaves and Fullan (1992) explain the critical role teachers play in the change 

process: 

 
Teachers don’t merely deliver the curriculum. They develop, define it and reinterpret it 

 too. It is what teachers think, what teachers believe and what teachers do at the level of  

the classroom that ultimately shapes the kind of learning that young people get…For example, 

what goes on inside the classroom is closely related to what goes on outside it. The quality, 

 range and flexibility of teachers’ classroom work are closely tied up with their professional 

growth-with the way that they develop as people and as professionals.  (p. ix)    

 

Several researchers emphasised teachers’ attitudes towards change are dependent 

upon how change affects them personally. Hord, Rutherford, Huling-Austin, and Hall 

(1987) assert that it is critical to understand the point of view of those involved in the 

change effort. “A central and major premise of the [Concern Based Adoption Model] is 

that the single most important factor in any change process is the people who will be 

most affected by the change” (p. 29). This model provides guidance for professional 

development strategies for all training settings. In the Concern Based Adoption Model 

(CBAM) of Hord et al., users pass from self-concerns, through task-concern, to impact- 

concern as they become more experienced with the use of the innovation. 

From their studies of change, Hord et al. identified seven developmental stages of 

concern related to the introduction of innovations in schools. These stages provide 

insights into teachers’ attitudes that contribute to their willingness to engage in the school 

improvement efforts. The “self” stage of concern, for example, occurs during the early 

stages of the change effort, when teachers are primarily interested in the personal effects 

the change will have. 

Welch (1989) reports that teachers assess advantages and disadvantages of 

collaborative consultation primarily in terms of how implementation will impact on them 

personally rather than how it might impact on student growth. Welch states that “for 

innovative change in school settings to be meaningful, its effectiveness must be proven in 

terms of the personal and professional growth of all involved, not just student growth” 

 (p. 538). 
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Technology is now widely used in a variety of educational and other institutions. 

New technologies are being introduced before we learn how to make effective use of 

existing technologies. Rather than leap to conclusions that new technologies require new 

planning and design processes or radically different learning paradigms, it appears 

reasonable to consolidate what we know works best. This helps identify known gaps in 

our knowledge and areas where new technologies simply do not fit well into existing 

frameworks.  

In a world of technological development the challenges for teachers include 

employing educational technologies in their own working lives and empowering their 

students to do likewise. New learning technologies provide opportunities for gains in 

resource efficiency in education and in educational effectiveness. There is, however, no 

guarantee technological innovations will be for the better.  

The adoption of new learning technologies is sometimes driven by no more than 

faddishness or by doubtful assumptions of increased efficiency. Purchasing and placing 

computers in a classroom is not true technology integration (Dockstader, 1999). True 

integration happens when technology is effectively applied to a curriculum and to the 

students’ learning.  

Educational researchers have designed many models of integration. These models 

describe steps or stages in incorporating technology into the curriculum and into student 

learning. Dockstader wrote that the teacher is an integral part of the integration of 

technology. Technology has become a key component in our lives. Understanding its 

implications, utilising its potential and becoming comfortable with its effect is a 

necessary skill in today’s workplace.  

One group in particular which faces the challenge of attaining technological 

literacy is schoolteachers. The role of the classroom teacher is the crucial factor in the full 

development and use of technology in schools (Trotter, 1999). The transformation of 

classroom technology from hardware, software, and connection into tools for teaching 

and learning depends on knowledgeable and enthusiastic teachers who are motivated and 

prepared to put technology to work on behalf of their students. 

Just knowing how to use a computer is not enough. Instead, teachers must become 

knowledgeable about technology and have sufficient confidence to integrate it effectively 
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in the classroom. Teachers, in other words, must become “fearless in their use of 

technology” and empowered by the many opportunities it offers (Guhlin, 1996, p. 213). 

Guhlin concludes that most teachers want to learn to use educational technology 

effectively, but they lack the time, access, and support necessary to do so. 

Computer technologies are changing the teacher’s role from information giver to 

facilitator, adviser, guide, coach, co-learner, mentor, resource and technology manager, 

and mediator to the student (Dyril & Kinnaman, 1994; Kurshan, 1991; Perkins, 1991; 

See, 1994). For schools to improve, teachers must change. For teachers to change, there 

must be appropriate and promising practices and procedures (innovations) that they 

develop or adopt and, when necessary, adapt (Hall & Hord, 1984).  

Underlying this study was recent research into teacher and student perceptions of 

their own experiences. Contributions to this research come from a number of different 

perspectives on teaching and learning, principally relational (Ramsden, 1988), 

phenomenographic (Marton & Booth, 1997), constitutionalist (Prosser & Trigwell, 1999) 

and constructivist (Biggs, 1999). While these perceptions differ on precisely how 

knowledge is formed, common to all is a focus on understanding teachers’ and students’ 

perceptions of learning contexts in order to improve teaching and learning.  

The research into teachers’ and students’ perceptions of teaching and learning 

contexts established a series of systematic associations linking teachers’ perceptions and 

approaches with students’ perceptions, learning approaches and outcomes (Marton & 

Booth, 1997; Biggs, 1999; Prosser & Trigwell, 1999). An explanation of these 

associations is important in understanding the significance of investigating teachers’ 

perceptions of learning technologies. Prosser and Trigwell (1999) summarised these 

associations: 
 

Teachers conceptualise and approach teaching in a limited number of qualitatively  

different but related ways. Broadly, teachers who perceive learning as the accumulation 

of information are more likely to view teaching as the transfer of information. Such 

teachers are more likely to use a teacher centred approach where the teacher imparts 

information to students and uses assessment techniques, which encourage and test rote  

learning. In contrast, teachers who view learning as conceptual change are more likely  

to view teaching as facilitating conceptual change. Such teachers are more likely to use 
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a student centred teaching approach where independence in learning is encouraged through 

discussion, debate and questioning among students and assessment which reveals conceptual 

change.  (pp. 43-44) 

 

The school education system is experiencing significant pressure to change 

(Beare, 2001). As schools change, the work of teachers and others in schools is also 

changing. Like most people working in schools, the role and work of schoolteachers have 

undergone significant change over the last decade (Hallinger, 1992; Gurr, 1996a, 1997; 

Webb & Vulliamy, 1996; Wylie, 1997; Wee, 1999; Day, Harris, Hadfield, Tolley & 

Beresford, 2000). In Victoria, Australia, this has occurred at a time of major change to 

schools and school systems. Gurr (2000) states that over the last decade in Victoria, 

schools have experienced change in areas including P-12 curriculum, student assessment, 

school administration, school funding, accountability, principal and teacher career 

structures, school governance, school transitions, and use of technology.  

Information and Communication Technology (ICT) is rapidly becoming a normal 

feature of school life. Meredyth, Russell, Blackwood, Thomas and Wise (1999) 

highlighted this fact based on data collected from a survey of student information and 

technology use in Australian schools. A summary of their findings indicated that:  
 

In classrooms around the country, some students are exploring the emerging  

potential of information technology. They are accessing the Internet, World Wide Web  

and CD-ROM resources and connecting to local and international TAFE and university 

programs, while making use of distance education resources, both individually tailored 

and group-based or interactive. On evidence from domestic consumption of computer 

hardware and software alone, it is clear that many have access to sophisticated technological 

environments in the home and other sites outside the school.  (p. iv) 

 

Gurr (2000) states that the use of learning technology in Victorian schools 

continues to grow rapidly. The increasing numbers of computers and the associated 

infrastructure in our schools, coupled with increasing confidence and skills among 

teachers, are contributing to the growing demand for online teaching and learning 

materials. Schools and school systems face increasing pressure to utilise current 

information and computer technology to enhance not only student learning, but also 
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enhance workplace practice both in terms of teaching practice and the administrative 

work of teachers and principals (Cusak, 1997, 1998; Gurr, 1997; Schiller, 2000).  

In order to investigate these issues a Catholic secondary school in Melbourne’s 

northern suburbs was selected. This school was selected because of its introduction and 

adoption of a new computer program called “Blackboard” Learning System Release (6). 

The school is paving the way for the adoption of cutting-edge Information and 

Communication Technologies (ICT) within Australia’s secondary school classrooms. 

Over the course of 2003/2004, the school invested in networked computing infrastructure 

and soon thereafter initiated development of a sophisticated student, staff, parent, and 

library Intranet system. The school recognised the opportunity to create collaborative 

online learning environments for both academic staff and students. As a result, the school 

made a strategic decision to adopt the “Blackboard” online learning platform, citing ease-

of-use as a key factor in the choice.  

The school adopted the “Blackboard” platform to not only deliver a variety of 

resources to students in many different forms, but also to incorporate web-based 

discussions, improve communication, and share resources between staff and students. In 

addition to using “Blackboard” for work lodgment in several subjects, online assessment 

is used in the process of investigating online reporting to parents. The introduction of 

“Blackboard” was very much a planned change. Discussions I had with some staff 

members in the school prior to commencing this research highlighted some of the issues 

they anticipated might arise from the introduction and integration of “Blackboard” into 

the school curriculum. The issues tended to be similar to those to be discussed in the 

literature, and focused on: 

• individual teacher and collective philosophies of teaching and learning. 

Teachers tend to adopt innovations that are in line with their beliefs about how 

students learn and which teaching methods work best; therefore, teachers who 

believe new technology can improve learning are most likely to use it on a daily 

basis; and 

• many teachers, especially those who have had success teaching academic subjects 

using traditional teaching methods (teacher-centred), see no reason to change, 

while others thrive on change and innovation.  
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Educational Reform 
 

According to Fullan (1993), the purpose of educational reform is presumably to 

help schools accomplish their goals more effectively by replacing some programs or 

practices with better ones. He adds that change for the sake of change will not help. New 

programs either make no difference, help improve the situation, or make it worse. The 

failure of some educational reforms may be related just as much to the fact that many 

innovations were never implemented in practice, as it is a fact that societal, political, and 

economic forces inhibit change within the educational system. 

The current wave of school reform is focused on “improving the quality of 

teaching through, for example, better teacher preparation and higher quality, more 

relevant professional development” (Hirsch, Koppich, & Knapp, 1998, p. i). Changes in 

the views of how students construct knowledge have influenced the understanding of how 

teachers learn about teaching. The vision of schools as professional learning communities 

is also important in this context and the social organisation of teaching, collegiality and 

peer support is now more commonly described as an important element in building new 

capacities for school improvement. 

Much of the research about school improvement places an emphasis on learning-

student learning and teacher learning as the focus or lens for decision-making about 

teaching practice. The view of learning that has been widely accepted by the educational 

research community in recent years is the constructivist view. According to Thompson 

and Zeuli (1999), constructivism is a multifaceted theory that suggests knowledge is 

personally and actively constructed by the individual through experience and language; 

the learner constructs meaning by making connections between previous experiences and 

conceptions and the new learning situation. Social interaction is essential for learning to 

take place as students discuss and test their ideas with other learners. 

 Thompson and Zeuli stated that students are better able to construct meaning and 

to develop deep understanding when teachers create opportunities for them to have 

hands-on experience; to go in depth on important topics; to work with other students in 

varied groups; and to integrate concepts across subjects. They add that this view of 

learning is a radical departure from the behaviourist view of learning prevalent when 
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many of today’s teachers were pre-service students. Since a theory of learning essentially 

drives the development of teaching practice, understanding constructivist ideas requires 

teachers to engage with new ideas, reflect on their practice, and to deeply rethink 

teaching, learning, and the teacher’s role in the classroom.    

In the past, teacher learning has been primarily additive learning that augments 

the teacher’s repertoire with new skills. The kind of teacher learning that reformers are 

now talking about is quite different. It is “transformative” learning that produces changes 

in deeply held beliefs, knowledge, and habits of practice.  Cohen and Ball (1999) are 

describing this kind of learning when they said that if we can “enable teachers to change 

what they see in students’ work” (p. 9), then we are likely to see distinctive changes in 

teaching practice and student learning. They talked about the connection between teacher 

learning and change in instruction this way: 
 

Helping teachers hear and see more in student work, helping teachers learn to intervene  

artfully in student work and to motivate students, all affect what students can learn to do.  

The most effective teacher learning is likely to focus on instruction as interaction, rather  

than on isolated elements of instruction.  (p. 28)  

 

The new role of the teacher in reform and in classrooms is as a learner. New 

interventions “have been invented” that focus more clearly on providing meaningful 

learning experiences for teachers (Cohen & Ball, 1999, p. 1). Many of these interventions 

stress collegial relationships among teachers where they have opportunities to share 

ideas, discuss educational issues, and participate in collaborative lesson planning, and 

problem solving. Some researchers are actively studying the connection between teacher 

learning and student learning. Preliminary results suggest student performance increases 

when teachers have greater learning opportunities (Cohen & Hill, 1998). Cohen and Hill 

stated: 
 

When educational improvement is focused on learning and teaching academic content,  

and when curriculum for improving teaching overlaps with curriculum and assessment for 

students, teaching practice and student performance are likely to improve.  (p. 33)  
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If the reform utilises constructivist-learning theory to formulate student 

curriculum, for example, then the learning opportunities for teachers must also be 

designed around constructivist ideas. Further, these learning opportunities should be 

firmly grounded in developing deeper knowledge of the student curriculum, of the 

relationship of assessments to curricula, and the relationship of both to pedagogy and 

student learning (Cohen & Hill, 1998).  

According to Killion (1999), schools have begun to engage in reform efforts that 

focus on teacher learning and some of those that have been most successful in improving 

student achievement have been recognised nationally. Killion found teachers engage in 

diverse and extensive learning experiences. She found that teachers identified: time; 

resources; collaboration; focused goals; support structures; and leadership as key factors 

in fostering their learning. Killion concluded that all teachers are responsible for 

contributing to their ongoing professional development and ultimately are accountable for 

their students’ success.  

 

Teachers’ Learning Environments 
 

According to Bransford, Brown and Cocking (1999), teachers continue to learn 

about teaching in many ways: 

• Firstly, they learn from their own practice. Whether this learning is described as 

the monitoring and adjustment of good practice or analysed more completely 

according to a model of pedagogical reasoning (Wilson, 1999), teachers gain new 

knowledge and understanding of their students, schools, curriculum, and 

instructional methods by living the practical experiments that occur as a part of 

professional practice (Dewey, 1963; Schön, 1983). Teachers also learn from their 

own practice through different types of teacher research or “action research”, such 

as creating journals, essays, classroom studies, and oral inquiry processes 

(Cochran-Smith & Lytle, 1999). 

• Teachers learn through their interactions with other teachers and collegial  

support. Some of this occurs during formal and informal mentoring that is similar 

to apprenticeship learning (Little, 1990; Lave & Wenger, 1991). Formal 



   11 
 

mentoring occurs when an experienced teacher takes a new teacher under his/her 

wing to provide insight and advice (Feiman-Nemser & Parker, 1993). Informal 

mentoring occurs through conversations in hallways, teachers’ rooms, and other 

school settings. Novices also learn through supervision by department chairs, 

principals, and other supervisors. To a small but increasing degree, teachers are 

teaching other teachers through formal in-service education. Administrators are 

beginning to recognise expertise in their schools and are encouraging teachers to 

share expertise as in-service presenters to their colleagues. Feiman-Nemser et al. 

found that some schools recognise the preparation for these in-service programs 

as a form of professional learning for the presenters and award them with 

“professional development points” for time spent in preparing to teach, as well as 

time spent teaching their colleagues. Teachers also teach teachers outside of 

schools. Meetings of professional associations and teachers’ unions include 

numerous workshops and presentations in which teachers share their knowledge 

with other teachers.  

• Many teachers enrol in post-graduate programs. Most schools tie teachers’ 

salaries to their level of education. Teachers also take post-graduate courses in 

education rather than in the subject matter of their teaching because of the lack of 

disciplinary graduate courses offered after school hours or during the school 

holidays (Renyi, 1996). 

• Finally, teachers can also learn about teaching in ways that are separate from their  

formal professional work. They learn about intellectual and moral development in 

their roles as parents. They learn about non-didactic forms of instruction through 

such activities as coaching (Lucido, 1988) and other youth-related work in their 

communities. 

 

Because of the wide variety of ways in which teachers continue to learn about 

teaching and learning, it is difficult to generalise about or judge the quality of the 

teachers’ learning experiences. One fact is clear, however: there are relatively few 

opportunities available when measured in financial terms. Overall, there is minimal 

public investment in formal opportunities for professional development for teachers. 
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Most schools spend only 1 to 3 percent of their operating budgets for professional 

development, even when salaries are in this factoring. This lack of investment in 

personnel is unheard of, either in leading corporations or in schools in other countries 

(Kearns, 1998).     

 

Innovation Adoption in Schools 
 

This section explores the studies of some researchers and their analysis of 

innovation in schools. Everett Rogers, in his seminal work on the Diffusion of 

Innovations (1983) describes a process of adoption and decision-making that seems to 

apply to schools’ and educators’ adoption of technology. Rogers explained diffusion as a 

process by which an innovation is communicated through certain channels over time and 

among members of a social system. Thus, diffusion of an innovation within Rogers’ 

theory is both an individual and a social activity. Additionally, Rogers found that the 

diffusion of innovations was not only affected by certain behavioural traits, but by other 

factors, such as the perceived attitudes of the innovation and the type of decision 

involved in the adoption process. Other factors, such as size of the organisation and 

socioeconomic status were also considered to be theoretical reasons why individuals 

choose to be involved in the innovation diffusion process.  

Rogers (1983) stated that each participant matches the characteristics of one of 

five adopter categories. These are innovator (venturesome), early adopter (respectable), 

early majority (deliberate), late majority (skeptical), and laggard (traditional). In 

diffusion research these categories were derived from “ideal types,” or what Rogers 

defined as “conceptualizations based on observations of reality and designed to make 

comparisons possible” (p. 248). Innovators usually have the resources, contacts, or 

knowledge that the other adopter categories are lacking. The innovator plays an important 

role in the diffusion process: that of launching the new idea in the social system by 

importing the innovation from outside the system’s boundaries. Thus, the innovator plays 

a gatekeeping role in the flow of new ideas into a social system (Rogers, 1983).  

Early adopters are the next group to adopt the innovation. They do not have all 

the resources innovators have, but they are more respected by the social system and have 
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the greatest degree of opinion leadership, the ability to influence others’ decisions in the 

adoption process, among the group. Early adopters have a high level of opinion 

leadership, which Rogers defines as “the degree to which an individual is able to 

influence other individuals’ attitudes or overt behaviour informally in a desired way with 

relative frequency” (p. 27). The role of the early adopter is to decrease uncertainty about 

a new idea by adopting it, and then conveying a subjective evaluation of the innovation to 

near peers by means of interpersonal networks.  

Early majority members “adopt new ideas just before the average member of a 

social system” (p. 249). These members interact with many of the group but do not move 

into leadership positions. Their innovation-decision period is relatively longer than that of 

the innovator and the early adopter.  

Late majority members “adopt new ideas just after the average member of a social 

system” (p. 249). The reasons for adoption may be due to increased pressure from peers 

in order to motivate adoption. They do not adopt an innovation until most of the other 

members of a social system have done so.  

Rogers referred to the fifth category, the laggards as “traditional” (p. 250) 

because their point of reference is in the past. They are always the last to adopt and unlike 

the early adopters, they have no opinion leadership. They are often suspicious of the 

innovation and those who are in support of the change especially change agents. Their 

traditional orientation slows the innovation-decision process to a crawl, with adoption 

lagging far behind awareness knowledge of a new idea.  

 Dalton (1989) stated that it could be difficult from year to year to identify the 

opinion leaders in a school because of the increased teacher turnover and the teacher 

shortages. A teacher identified one year, as an opinion leader, may not be at the same 

school the following year. This will increase uncertainty of the innovation in late majority 

and laggards.  

According to Miles (1964), the focus of innovations in schools should be on the 

change process in a social system. The value of an innovation is based on its intended 

outcomes or accomplishments for the system or unit of adoption. However, the main 

focus in many change efforts is on content and not on the features of the change process. 
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For example, why do some innovations spread more rapidly than others do, or what are 

the causes of resistance to change in the educational setting?  

 Cohen and Bredo (1975) stated that within the literature on educational 

innovation, the subject is often “handled in a diffuse but concrete manner, with emphasis 

on adoption rather than implementation. Little attention is paid to the way such 

innovations affect teaching” (p. 298). Cohen and Bredo identified current instructional 

and organisational practices as examples of changes in structure and technology of 

teaching and then examined what current practices mean for teachers in terms of working 

together and new ways of teaching. The focus for their research was not on the success or 

failure of adopting an innovation, but on the individuals who were responsible for the 

success or rejection of that innovation.   

 

Statement of the Problem    
 

The case study school is paving the way for the adaptation of cutting-edge 

Information and Communication Technologies within Australian secondary school 

classrooms. In 2003-2004, the school recognised the opportunity to create collaborative 

online learning environments for academic staff, students, and parents. As a result, the 

school’s leadership team made the strategic decision to adopt the “Blackboard” Learning 

System (Release 6) online learning platform. 

The purpose of this study was to investigate and examine teachers’ perceptions 

and experiences in adopting “Blackboard” into their classroom curricula. Through rich 

description based on data gathered during interviews, email dialogues, and observations, I 

sought to discover how those teachers integrated the new technology and ways in which 

their feelings changed with time and how they felt about the change process.      
 

Significance of the Study  
 

The current status in the evolution of technology in education will precipitate 

changes in teaching methods. Integrating new technology into a curriculum is a time- 
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consuming and difficult task for the classroom teacher. Rewards for the extra time spent 

integrating the new technology into class plans are not always realised immediately.  

Information obtained from this study will contribute to the growing body of 

research in the area of new technology introduction and integration in classrooms. The 

results of this study will identify teachers’ perceptions towards and approaches to using 

the new technology resources provided for them and the reasons behind these 

perceptions. Teachers in other schools can use the findings of this study as a baseline in 

their effort to assess the effectiveness of new technology implementation in their 

classrooms. 

The significance of this study therefore lies in: 

a) its contribution to the process of school improvement by gathering data on 

how teachers perceive and experience “Blackboard” adoption in their 

classrooms; and 

b) its contribution to theory by relating a school’s new technology program 

   with the theories of change and innovation in education. 

 Finally, since many schools in Victoria may not be aware of this technology and 

its applicability to teaching and learning, this study will provide some insights for those 

schools interested in pursuing a similar path in the future. 

 
Limitations of the Study 
 

This study focused on seven Catholic secondary school teachers. Therefore, the 

results may not be generalisable to teachers at other school levels. The teachers were not 

randomly selected from the population of teachers and thus the results may not be 

generalisable to all teacher populations. The teachers volunteered to participate in this 

study. 

  The question of confidentiality with regard to interviews was another issue. I am a 

full-time staff member at the case study school, and teachers were informed the personal 

information provided would be kept strictly confidential in any report deriving from the 

data they provided.  

The attempt to be both a member of the school’s teaching team and a researcher 

can often lead to problems of role conflict. The possibility of a  ‘Hawthorn Effect’ due to 
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the extra attention the teachers were receiving as participants of a research study on the 

adoption of “Blackboard” in their school’s curriculum was noted. My professional 

interest and background are both a strength and a limitation with regard to this study. I 

also note the potential to influence results of this research, particularly when I have direct 

contact with my colleagues as participant in this study. 

 

Research Questions   
The following research questions were addressed in this study: 

 

Main research question: 

How do the teachers perceive and experience the process of adoption of the 

“Blackboard” computer program in their classrooms and how do they feel about 

the process of change? 

 

Sub-questions: 

1. Do teachers undergo a period of adaptation during the introduction and 

integration of a new technology and how do they feel about the process of 

mandated change? 

2.   Does teacher professional development on “Blackboard” integration combined  

with classroom application and other factors, such as access and time, foster 

positive teacher and student experiences toward technology?    

      3.   Do school leaders’ attitudes towards technology have any influence on teacher  

and student perceptions and experiences in adopting the new technology? 
 
Definition of Terms Related to Technology 
 

The following definitions denote the use of terminology, concepts, and constructs 

associated with this study: 

Adoption: A decision to make full use of an innovation as the best course of 

action available. Rejection is a decision not to adopt an innovation (Rogers, 1995, 

p. 21).  
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Adoption Categories: Classifications of members of a social system on the basis 

of innovativeness, the degree to which an individual or other unit of adoption is 

relatively earlier in adopting new ideas than other members of a system (Rogers, 

1983, p. 268).  

Barrier: Something either internal or external that keeps a teacher from 

successfully adopting, then integrating technology into their teaching. Barriers 

and obstacles in the context of this study are taken to mean the same thing.   

Bulletin Board (BB): A place on the Internet where messages may be posted and 

read by all visitors. Usually anywhere from a few seconds to a full 24-hour delay 

may intervene before a message is posted. 

CD-ROM: A compact disc with read-only memory. Data is “burned” onto the 

disc, which requires a special drive to access it. 

Construct: “a conceptual variable… an idea, a researcher’s idea, related to other 

ideas in a theory of organisational behaviour and belief” (Schwab cited in 

Stablein, 1996, p. 516). 

Constructivism: An approach to teaching that emphasises the value of multiple 

sensory inputs and individualised learning strategies (Yager, 1991). 

Diffusion of Innovation: A theory regarding the adoption of improved or 

advanced techniques, methods, or machinery by persons within an organisation 

(Rogers, 1995). 

Distance learning: Electronically connecting students with instructors and/or 

resources that can help them attain knowledge and skills (Hopey & Ginsburg, 

1996). 

Early Adopter: An individual in an organisation who is among the first wave of 

adopters of an innovation as it becomes available within the organisation (Rogers, 

1995). 

Early Majority: Individual in an organisation who adopts an innovation ahead of 

most peers but at a later time than Innovators or Early adopters (Rogers, 1995).   

Email: Electronic mail; messages sent person-to-person via the Internet or a local 

area network (LAN). 

Emotion: A strong feeling about something or someone.  
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Face-to-Face Teaching: Teaching that is provided through traditional classroom- 

based channels where the students and teachers meet in person to conduct 

learning activities. 

Hypermedia: A computer-based system providing presentation graphics, video 

and audio images, and interactive links, to provide a flexible and interactive 

learning environment (Hanson-Smith, 2000, p. 164). 

Information and Communication Technology (ICT): A generic term referring to 

technologies which are being used for collecting, storing, editing and passing on 

information in various forms (Cuttance, 2001). 

Internet: A global telecommunications network based on satellite and ground 

relays. Originally conceived as a research tool and means to connect academics in 

universities, institutes, and government, the Internet is now accessible by any 

individual through commercial service providers (Tobin & Dawson, 1992). 

Integration: Enhancing student learning by incorporating technology into a 

curriculum area (Dockstader, 1999). 

Innovation: An individual perception of a practice, idea, or object that is 

perceived as new (Rogers, 1995). 

Innovator: Individual who adopts an innovation through his/her own resources, 

without waiting for implementation at the organisational level (Rogers, 1995).  

KLAL:  Key learning area leaders of departments and faculties in the case study 

school. 

Laggard: Individual who does not adopt an innovation, often due to shortcomings 

of the organisation (Rogers, 1995). 

Late Majority: Individual who adopts an innovation late in the adoption cycle and 

often due to peer pressure or necessity (Rogers, 1995). 

Microcomputer: A small, stand-alone computer designed for use by one person. 

New Technology: For this study, encompasses the use of  “Blackboard” Learning 

System (Release 6). 

Online Teaching: Teaching that is distributed through telecommunication 

technologies, such as the World Wide Web.  



   19 
 

Personal Computer (PC): A personal computer, a desktop-sized computer 

designed for use by one individual.  

Professional Development: For this study, professional development for new 

technology should contain essential components that this research has found to be 

important. These components include: a connection to student learning; hands-on 

technology use; variety of learning experiences; curriculum-specific applications; 

new roles for teachers; collegial learning; ongoing process; sufficient funding and 

time; technical support; adequate resources; and built-in evaluation.   

School Reform: A process designed to bring about change throughout the 

educational system. 

Technology in the Classroom: For this study, encompasses the use of computers, 

the “Blackboard”, or other computer-related software.  

The Hawthorn Effect: The Hawthorn Effect is where the participants or subjects 

in research projects, instead of acting naturally, try to please the researcher by 

giving his/her the results he/she is looking for (It is named after The G E 

Corporation in Hawthorn, Ohio). It is also known as subject or response bias 

(Bartol and Martin, 1991).  

Typology: Represents system of classification. Researchers create typologies 

through the grouping of sensory information into categories based on some 

perceived similarity (Brew, 1986). 

Website: An address on the World Wide Web, often referred to as a page or 

homepage, written in http (HyperText Transport Protocol), so that users may link 

to media and to other sites. 

World Wide Web: A graphical software interface to the Internet, which allows the 

transmission of sound, picture and video, as well as text, and the linking of media 

and text with the click of a button. Often seen in Web addresses as “www” 

(Hanson-Smith, 2000, p. 165).  
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Organisation of the Study 
 

This case study research is presented in a descriptive and narrative form and 

chronicles the perceptions and experiences of seven teachers participating in the process 

of adopting the “Blackboard” Learning System (Release 6) into their classroom teaching. 

The structure of this thesis is arranged to provide an accurate account of the teachers’ 

perceptions of this process and the issues they identified.  

Chapter One provided background to the study, educational reform, teachers’ 

learning environments, innovation adoption in schools, statement of the problem, 

significance of the study, research questions, limitations of the study and the organisation 

of the study. Chapter Two provides a review of literature related to educational change, 

coping with and resistance to change, adoption of technological change, and the impact 

of technology on teaching and learning. Chapter Three is a summary of the purpose of 

ICT in education. Chapter Four includes a description of the study methodology, research 

design, research setting and data collection and analysis methods. Chapter Five provides 

results of data analysis. Finally, Chapter Six contains a summary of findings, conclusions 

and recommendations for improved practice and for further study.   
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CHAPTER 2 
  

    A REVIEW OF RELATED LITERATURE 
 
 
  The following review focuses on literature related to educational change, coping 

with and resistance to change, adoption of technological change, and the impact of 

technology on teaching and learning. In addition, the literature review focuses on the 

barriers to technology use by teachers in schools and associated issues including: 

teacher’s skill levels, adult learning, and web-based teaching and learning. Teachers’ 

professional development and the use of new technologies are also reviewed in terms of 

both content and process. Literature, which may broaden understanding of concepts 

emanating from the data, is also discussed.  

  

Change and Teachers Coping with Technological Change 
 

 The purpose of this first component of the review is to examine the change 

process and teachers coping with technological change. 

A great deal has been written about change, its processes, outcomes and the 

effectiveness of various approaches to its management. Social, organisational and 

technological changes are occurring with ever increasing frequency and speed, requiring 

people to adapt rapidly.  

The focus of this study is on the teachers’ perceptions and experiences with the 

integration of new technology in schools. It is important to recognise that technological 

change has a significant impact on social and organisational structures and processes. 

Technological changes are often devised and implemented by people who fully 

understand the technology but who do not always fully understand or manage the social 

implications. This leads to potential difficulties in the relationships between the various 

sub-systems within the organisation. 

Beare and Millikan (1983) suggest a particular strategy must be devised for each 

situation, recognising that all change occurs within a system of existing relationships. 

They argue that technology, structures, tasks and people are the interacting change 
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variables in complex organisations, and whilst planned change begins as an attack on one 

of these, it rapidly spreads to all four. 

Johnson and Fredian (1986) concentrate on the phases of the change process: pre-

announcement phase; transition phase; and consolidation or implementation phase and on 

the critical success factors which must be attended to. They define these as: 

• gaining the support of key people who have influence and authority; 

• developing a good project plan; and 

• gaining support of the employees who will be affected by the change. 

 

Changes in practice as a result of a new computer program frequently have a 

negative impact on the direct users of the program because if the change is not managed, 

and does not take account of people’s needs, then resistance to the change is more likely 

to occur. 

We live in an age of discontinuous change. Continuous change and change that 

evolves is comfortable (Fullan, 1993). The past is a guide to the future. In this 

technological age, the age of information explosion, change is dramatic, sudden and for 

many, discomforting. There is a need to understand the change process better. Those who 

know why change happens waste less effort protecting themselves or in fighting the 

inevitable. Those who realise where change is heading are able to use this change to their 

best advantage. Change is another word for growth, a synonym for learning (Hardy, 

1989). Change is different in today’s world: discontinuous, rapid and not part of any pre-

existing pattern. Such discontinuity has happened from time to time throughout history 

and has been confusing and disturbing. For example, the computer has sparked an 

information revolution that is quickly dividing the world into the “haves” and “have-

nots”. Increasingly, computers are becoming an essential component for success in this 

technological culture (Aviram, 2001). 

Technological change, in the main, is imposed. For individuals, it is the little 

changes that can make the biggest differences to our lives, even if these go unnoticed at 

the time. It is the change in the way in which our work is organised, how we are educated 

for work or, indeed, whether we work in paid employment at all, which makes the biggest 

differences to the way in which we live. Constant technological change demands that 
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schools, and especially teachers, alter their strategies to incorporate the newest software 

and hardware in order to maximise their students’ exposure to the latest sophisticated 

tools to assist the delivery of quality teaching.    

In theory, the purpose of educational change presumably is to help schools 

accomplish their goals more effectively by replacing some structures; programs and/or 

practices with better ones. Fullan (1991) states that educational change depends on what 

teachers do and think; it’s as simple and as complex as that. He adds that no real change 

will occur in schools without substantial change in teaching practice, particularly in 

relation to: a) new or revised materials; b) new teaching approaches; and c) the possible 

alteration of beliefs.  

Connell (1993) describes some of the expectations placed on teachers: 
 

Time spent preparing the lesson; time spent getting the class settled and willing to listen,  

time spent supervising exercises and correcting them. Beyond this, running a class involves 

keeping order, dealing with conflicts between kids; having a joke with them from time to time 

and building up some personal contact; discussing work with them individually; planning 

sequences of lessons; preparing handouts and physical materials; collecting, using and storing  

books and audiovisual aids; organising and marking tests and major exams; keeping records; 

liaison with other teachers in the same subject…That is for conventional classroom work.  

Beyond it there is a very wide range of jobs to be done to keep a school humming along or  

even bumping along. Supervising the kids in playgrounds, at the canteen, at sporting events,  

onto transport, on excursions. Planning, arranging, swimming carnivals, athletic days, football 

matches, fetes, and so forth inside it. Going to parent/teacher nights, staff meetings, and 

administering punishments… (pp. 71-2) 

  

 The occupation is becoming exhausting both physically and emotionally and the 

expectations placed on teachers are of tremendous importance. It is the many hours that 

go into preparations, marking, developing schemes of work, attending parent interviews 

and the sheer sense of responsibility, that contribute to teacher exhaustion and resisting 

change, which, invariably, leads to teacher stress.  

Brickner (1995) conducted research which concluded that teachers experience 

many real and perceived obstacles to technology adoption in their classrooms. There are 

numerous reasons why teachers generally resist change. Sometimes they have a fear of 
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what change will bring. They may not have all the necessary equipment to implement the 

change effectively, or they simply may not want to make the change. Brickner suggests 

that the obstacles teachers experience can be identified as first and second-order barriers 

to change. First-order barriers to change are typically extrinsic in nature; that is they are 

external to the teacher or require a “technological quick fix” for change to be able to 

occur. For example, the lack of teacher access to computers and software is considered to 

be a first-order barrier to computer implementation. These barriers are easy for teachers 

to identify due to the fact that the barriers exist outside of their control.  

First-order barriers to change can include the lack of: 

• access to hardware; 

• access to software; 

• time to plan instruction; 

• technical support; and 

• administrative support. 

 

            Second-order barriers to change are defined as intrinsic; that is they are “internal” 

to the teacher. These barriers to change exist within teachers and they are reluctant to 

acknowledge their existence. For example, a fear of computers or the insecure feeling 

someone gets when they are around computers relates to second-order barriers. Many 

times second-order barriers are hidden within first-order barriers (Brickner, 1995).  

Second-order barriers to change can include: 

• beliefs about teaching; 

• beliefs about technology; 

• organisational context; 

• lack of instructional models; and 

• unwillingness to change. 

 

           Ongoing professional development is one way that could alleviate the barriers to 

the implementation of computer-related technologies. These developments can provide 

teachers with a non-threatening environment where they can learn to use computer 
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technology and programs. By doing so, many of the first-order barriers to successful 

technology implementation may be removed.   

            Brickner (1995) stated that teachers need time to be able to explore different 

technologies and experiment with a variety of software and instructional applications. 

Adequate access to software and the Internet will increase teachers’ computer usage. If 

teachers can find a piece of software to enhance their instructional goals they will be 

more likely to use the computer as an instructional tool. Second-order barriers are best 

addressed by providing follow-up support and personalised assistance. This support is 

imperative to the successful implementation of computer technology. Brickner also stated 

that when teachers have time to experiment with technology they are less fearful of using 

it as a teaching tool. Teachers who want to begin using new technology in their teaching 

should be provided with teaching models and assistance during their first attempts. These 

efforts ease the transition for many teachers. 

 Bradshaw (1997b) states that teachers’ anxiety levels decrease significantly when 

 they know they have support and are not alone in their technology implementation  

efforts. Professional development workshops help alleviate second-order barriers to  

technology implementation by providing the teachers with assistance and training in  

technology usage both during the workshops and between workshop sessions. This  

assistance should take the form of teacher modelling (e.g. suggesting specific 

strategies for technology implementation, providing technical assistance, and  

encouraging teachers to use technology in their classrooms). As education has changed to 

reflect the needs of society, teaching strategies have also changed. However, not all 

educators agree about appropriate strategies that will best achieve educational goals. 

Roblyer (2003) noted two views that have served as methods for teaching and learning 

and the technological applications associated with them. The first view was known as 

direct instruction, which was derived mainly from cognitive learning theories (the 

information processing branch) and behaviour learning theories. Drill and practice and 

computer tutorials are examples of direct instruction.  

           The second view was referred to as constructivist, which was derived from the 

cognitive learning theories. Web-based learning and multimedia production could be 

considered as examples of both directed and constructivist learning. Roblyer  (2003) 
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suggested, “proficient technology-oriented teachers must learn to combine directed 

teaching and constructivist approaches. To implement each of these strategies, teachers 

must select technology resources and integration methods that are best suited to their 

specific needs” (p. 56).   

           Teachers’ work is further complicated when we consider their values. Many 

researchers have pointed out that ensuring the success and well-being of children is of 

vital importance to teachers (Fullan, 1991; Huberman, 1993) and a major source of 

reward (Lieberman & Miller, 1984). This concern with students has been characterised as 

the moral purpose of teaching.  Fullan (1993) stated, “the moral purpose is to make a 

difference in the lives of students regardless of background, and to help produce citizens 

who can live and work productively in increasingly dynamically complex societies” 

(p. 48). 

           Teachers have a pivotal role in schools and they are essential to the success of any 

school’s restructuring plan (Cuban, 1986; Barth, 1990; Hargreaves & Fullan, 1992; 

Cohan & Kottkamp, 1993). McLaughlin (1990) stresses the importance of “teachers’ 

perspective as informants and guides to policy” (p.15). The processes needed, however, 

to ensure teacher involvement in and ownership of change are rarely in place. While 

teachers should be asked, and be asking, the questions that drive educational reform, the 

process of mandating change is not in their hands (Cohn & Kottkamp, 1993).  

            Newmann, King and Young’s (2000) recent paper provides an important 

framework for understanding continuous school improvement, which focuses on student 

achievement. According to Newmann et al., the following are core components of school 

improvement: 

• knowledge, skills and dispositions of individual staff members; 

• a professional learning community in which staff work collaboratively to set 

clear goals for student learning; and 

• the extent to which the school’s programs for student and staff learning are 

coordinated, focused on clear learning goals and sustained over a period of 

time. 

           If teachers are going to implement the changes that new technologies offer to 

classrooms then, they must feel affirmed by their management and leadership team.  
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Teachers’ Resistance to Technological Change 
 

            Early studies (Ross, 1958; Miles, 1964; Mort, 1964; Gross, Giacquinta & 

Brenstein, 1971) of attempts to implement change in schools focused on teachers as the 

source of resistance to change as teachers’ beliefs shaped their use or otherwise of new 

technologies in classrooms. Teachers were often painted in a negative light as fearful, 

lazy, insecure, conservative and irrational. On attempts to implement technical 

innovations in schools, Hodas (1998) wrote: 
 

               Each battle is essentially the same battle. The technologists’ rhetoric is remarkably  

consistent regardless of the specifics of the machine at issue. So too is their response  

when the technologies in question meet with only a lukewarm response: to blame the 

stubborn backwardness of teachers or the inflexibility and insularity of school culture. (p. 21)    

 

Similarly, Gillman (1989) explained that many teachers are reluctant to invest the 

additional time and energy to incorporate a new technology into their teaching 

methodology because they have already developed adequate solutions to many of their 

pedagogical problems within the given organisational structures. Gillman (1989) frames 

teachers’ resistance to change as rational responses to technologies that are incongruent 

with institutionalised practices and the organisation of schooling.    

Technology can potentially make change on both the organisational and practice 

patterns of schools. That change can subvert or reinforce existing lines of power and 

information, and this change can be, for the technologists or the school staff, intentional, 

inadvertent or a combination of the two. Since schools are not monolithic but composed 

of groups with diverse and generally competing interests on the rational, organisational, 

and symbolic levels, adoption and implementation of a proposed technology are two very 

different matters (Honey & Moeller, 1990). 

According to Sheingold and Hadley (1990), the introduction of new technology, 

for example, is hailed in one discourse (directed towards the public and towards policy 

makers) as a process, which will radically change the nature of what goes on in the 

classroom, give students entirely new sets of skills, and permanently shift the terrain of 

learning and schools. In another discourse (directed towards administrators and teachers) 
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new technologies are sold as straightforward tools to assist them in carrying out pre-

existing tasks and fulfilling pre-existing roles. The more innovative the approach the 

greater its critique, and hence its threat to existing principles and order. 

  When confronted with this challenge, teachers have two responses from which to 

choose. They can ignore or subvert implementation of the change or they can coopt or 

repurpose it to support their existing practices. Much of the question concerning teacher 

self-definition revolves around the anxiety generated by their unfamiliarity and 

incompetence with the new technologies. The fear of being embarrassed is a major de-

motivating factor in the acquisition of the skills required to use computer technology in 

the classroom (Kerr, 1991).   

At the classroom level we would expect to find tools and processes that both ease 

the physical labour of the teacher while maintaining his/her traditional role within the 

classroom. The black/white board, TV and VCR, and the overhead projector come 

immediately to mind. All enhance the teacher’s authoritative position as an information 

source, and reduce the physical effort required to communicate written information so 

that more energy can be developed to the non-didactic tasks of supervision, arbitration, 

and administration. This type of technology seldom poses a threat to any of the teacher’s 

functions, because it is fundamentally supportive of the school values, and reproduces 

locally the same types of power and information relationships through which the teacher 

himself/herself engages administrators. Technologies, such as these will seldom meet 

with implementation resistance from teachers because they support them in the roles 

through which teachers define themselves, and contain no critique of teachers’ practice, 

skills, or values (Becker, 1981).  

These examples of successful technologies confirm the requirement of simplicity 

if a technology is to become widely dispersed through classrooms. Becker (1981) 

suggests this is partly to do with the levels of general teacher aptitude, partly with the 

amount of time available to teachers to learn new tools, and partly with the very real need 

for teachers to appear competent before their students.  

Many teachers are busy with their daily routines and can find any excuse when 

asked to add something new. “ Why change what is working?” Many teachers find that it 
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is easier to stay with the status quo. Maurer (1995) has categorised this fear of change 

into three levels of resistance: 

Level one: “Resistance to any use of technology.”  Teachers for example: 

• do not understand what the administration is trying to accomplish or if the school 

realises how much technology will cost in time or money; 

• have their own ideas about what the school should do; 

• like the status quo and believe the timing is wrong; 

• do not know what impact the use of technology will have on them; and/or 

• may just be afraid of letting others know what they don’t know. 

Level two: “Deeper than the use of technology.”  Teachers for example: 

• believe the administration has made promises it did not keep before; 

• fear they will no longer be included as “in”; 

• are afraid that technology use is really the start of something bigger and deeper; 

and/or 

• may be worn out by taking on so many changes all at once. 

Level three: “Deeply embedded resistance.”  Teachers for example:  

• may have deeply entrenched distrust over many years; and/or 

• fight anything the administration is supporting because values differ from what 

teachers want and what administration is proposing. 

Maurer (1995) argues that staff developers may be spending wasted time on Level 

Three resistors. Are schools wasting valuable resources on teachers who are never going 

to change and may even try to sabotage the problem? The problem is deeper than what 

schools can fix as staff developers. However, one of the best ways to ensure success is to 

have all the teachers supporting the change and the professional development program 

before schools begin making the change.  

Resistance comes in many forms and can become overwhelming for teachers and 

staff program developers. Using the three levels can assist in identifying whom the 

teachers are working with and approach each with what will work for him/her. One 

teacher may like ongoing hands-on professional development, so provide more 

professional development for this teacher. Another teacher may need handholding and 

will need more time.  
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George, Randall and Pearce (1996) noted that a person’s natural response to 

computer anxiety would be to seek “comfort in isolation” (p. 2), since this anxiety 

presents a “level of uneasiness over his or her impending use of technology that is 

disproportionate to the threat the technology presents” (p. 2). One could infer that those 

teachers who are afraid to use computers might really be afraid of what others 

(colleagues, students) might think of their computer illiteracy.  

According to Fullan (2001), it is impossible to consider educational reform, new 

technology implementation, or curricular enhancement without paying attention to 

teachers’ perceptions. What happens to the teachers’ role in this new environment? 

Extensive practice, comfortable atmosphere, individualised attention and voluntary 

participation are all elements that encourage teachers to adopt new technology in their 

classrooms.  

O’Grady (1994) made the following key points for successful change: 

• the hardest thing to change is a hardening of attitudes; nothing kills change faster 

than attitudes that resist it; 

• high self-esteem results from making small positive changes in spite of fear. 

Confidence comes from conquering fear of change; and 

• unexpected pain can result from either huge setbacks or successes.  

  For the purpose of this study, these factors will be considered when focussing on 

the adoption of “Blackboard” by the seven teachers in their classrooms.  

 
Organisational Learning 
 

O’Rourke (2003) in her recent research on pedagogy and ICT in Victoria, states 

that a focus on pedagogy provides a way of talking about the relationship between 

teaching and student learning, so that as aspects of pedagogy are made explicit, it 

becomes possible to examine and change practice. Just as an emphasis on pedagogy can 

help to transform individual classrooms, an emphasis on organisational learning can help 

to transform a school. Argyris (1977) defines organisational learning as the process of 

“detection and correction of errors” (p. 116). In his view organisations learn through 

individuals acting as agents for them: “The individuals’ learning activities, in turn, are 
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facilitated or inhibited by an ecological system of factors that may be called an 

organisational learning system” (p. 117).  

Huber (1991) considers four constructs as integrally linked to organisational 

learning: knowledge acquisition, information distribution, information interpretation, and 

organisational memory. He indicates that learning need not be conscious or intentional. 

Further, learning does not always increase the learner’s effectiveness, or even potential 

effectiveness. Moreover, learning need not result in observable changes in behaviour.  

Senge (1990) advocates that all organisations become “learning organisations”. He 

characterised them as: 

 
       …organisations where people continually expand their capacity to create the results  

          they truly desire, where new and expansive patterns of thinking are new, where collective 

          aspiration is set free, and where people are continually learning to see the whole together. 

(p. 3) 

 

The basic rationale for such organisations is that in situations of rapid change only 

those that are flexible, adaptive and productive will excel. For this to happen, it is argued 

that organisations need to “discover how to tap people’s commitment and capacity to 

learn at all levels” (p. 4). Senge adds that while all people have the capacity to learn, the 

structures in which they have to function are often not conductive to reflection and 

engagement.  

Furthermore, people may lack the tools and guiding ideas to make sense of the 

situations they face. Organisations that are continually expanding their capacity to create 

their future require a fundamental shift of mind among their members. For Peter Senge, 

real learning gets to the heart of what it is to be human. We become able to re-create 

ourselves. This applies to both individuals and organisations. Thus, for a learning 

organisation it is not enough to survive. Senge argues that the leader’s role in the 

Learning Organisation is that of a designer, teacher, and steward who can build shared 

vision and challenge prevailing mental models. He/she is responsible for building 

organisations where people are continually expanding their capabilities to shape their 

future, that is, leaders are responsible for learning.  
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Fullan (2001) states schools that only restructure (change the curriculum, add new 

roles, reorganise) make no difference in teaching and learning. However, schools that 

reculture (as well as restructure) do make a difference if they: (a) focus on student 

learning; (b) link knowledge of student learning to change in teaching practices; and (c) 

work together to assess teachers and school leadership to make improvement.             

 
The Impact of Technology on Teaching 
 

In his review of the effects of information and communication technology (ICT) 

on teaching and learning, Toomey (2001) observed that recent reports identified ICT as a 

source of whole school reform. He concluded that, “ICT can be a major force in re-

engineering schools. The strategic introduction of ICT into a school can seriously 

challenge its day-to-day practice” (p. 36).  

Results of a study conducted in USA by O’Donnell (1996) on the integration of 

computers in the classroom indicated that the majority of teachers failed to utilise 

computers in direct classroom instruction. O’Donnell reported that teachers did not 

understand how to use computers in the teaching process, how to utilise software, or how 

to redesign their instruction to incorporate computers in the classroom. Suggestions from 

the study included the need to know teachers’ perceptions of their computer skills and the 

extent of their desire to receive further training. O’Donnell stressed that professional 

development programs must address the specific needs of teachers and should be ongoing 

over an extended period of time.  

Researchers (Bradshaw, 1997b; Meltzer & Sherman, 1997) acknowledged that the 

lack of time for training, for trying out technology in the classroom, and for talking to 

other teachers about technology was a major barrier. Bradshaw (1997b) and O’Donnell 

(1996) have reported fear, insufficient access, and lack of support. Cuban (1993) offered 

the following as an explanation as to why teachers use technologies infrequently and 

selectively: 

1. Limited access to equipment that quickly becomes obsolete. 

2. Limited time to use technology due to class schedules. 
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3. Each teacher’s beliefs about instruction and learning, knowledge about new 

technologies, and prior attitudes toward technology determine whether and how 

students will get to use computers (Cuban, 1993, p. 192). 

For the purpose of this study, these issues will be assessed to investigate teachers’ 

perceptions on the adoption of “Blackboard” in their teaching. 

Marsh (1999) asserted that teachers must move beyond excuses, such as “I 

haven’t been trained”, “I don’t have the time”, and “I’m not so good with computers” 

because much of the learning about technology has to be self-taught. Teachers learn 

through experimenting, reading, attending computer education meetings, and interacting 

with other teachers involved with computers. Horsley (1997) suggested that professional 

development be based on what is known about adult learning and the process of 

innovation.  

Teachers must be involved in planning and implementing professional 

development activities. Darling-Hammond and McLaughlin (1995) found that teachers 

were motivated to participate in professional development by career advancement 

opportunities, pay increases, and personal satisfaction, such as improved teaching and 

learning. Knowledge, skills, attitudes, and behaviours of teachers were also essential in 

planning effective professional development. 

Recognising the link between professional development and successful 

educational change, Darling-Hammond, and McLaughlin were among the leading school 

reformers who called for a new approach to professional development. Lieberman (1995) 

recognised that while everyone appeared to want a wide array of learning opportunities 

for students which would engage them in experiencing, creating, and solving real 

problems, these same opportunities were somehow absent when teachers reversed roles 

and became learners. She noted the following similarities between the ways students 

learn and teachers learn: 

 
People learn best through active involvement and through thinking about and becoming 

             articulate about what they have learned. Processes, practices, and policies built on this 

        view of learning are at the heart of a more expanded view of teacher development that  

       encourages teachers to involve themselves as learners in much the same way they wish  

          their students would.  (p. 592) 
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There is a strong link between effective use of new technology and the theory of 

constructivism. According to Mann (1994), the use of new technology in an educational 

setting has caused the theory of learning and constructivism to receive new attention. 

Students in these settings become empowered by gaining access to real data and work on 

authentic problems. Often, roles are reversed as teachers and students learn from one 

another. 

Professional development from a constructivist perspective states that, “teachers 

and administrators will collaborate with peers, researchers, and their own students to 

make sense of the teaching/learning process in their own contexts” (Sparks, 1994, p. 27). 

There is no longer a question about whether new technologies will be used in schools. 

Nearly everyone agrees that students must have access to computers and other 

technology in the classroom. Many believe these technologies are necessary because 

competency in their use is an important feature of career preparation; others see equally 

important outcomes for civic participation.  

Most importantly, a growing research base confirms technology’s potential for 

enhancing student achievement. What is less certain is how and when these technologies 

will change the nature of schooling itself. For example, the technologies are already 

providing an alternative curriculum for students that are scarcely acknowledged by the 

formal school curriculum. Nevertheless, they have been mainly employed as additions to 

the existing curriculum. Teachers employed in schools already know how to use 

computers, but knowledge of and skills in the use of new technologies have not been 

practised by all teachers and for different reasons (Brand, 1997). Brand also stated that 

the introduction of new technologies into schools is occurring at the same time that three 

decades of research in the cognitive sciences, which has deepened our understanding of 

how people learn, is prompting a reappraisal of teaching practices. This research 

indicates that knowledge is not passively received, but actively constructed by learners 

from a base of prior knowledge, attitudes and values. As new technologies become more 

readily available and less expensive, they serve as a catalyst for ensuring that new 

approaches to teaching gain a firm foothold in schools.  
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Teaching in schools too often consists of helping students acquire information 

from textbooks and acting as an additional source of expertise. Teachers may be forgiven 

if they cling to old models of teaching that have served them well in the past. All of their 

formal instructions and role models were driven by traditional teaching practices (Clark, 

2000).  Breaking away from traditional approaches to instruction means taking risks and 

venturing into the unknown. But this is precisely what is needed at the present time. 

In order for teachers to adapt to take advantage of technology for teaching, they need to 

understand the deep impact technology is having on society as a whole and how 

technology has changed the nature of work, of communications, and our understanding 

of the development of knowledge (Clark, 2000).  

Teachers must recognise that information is available from sources that go well 

beyond textbooks and mass media. Teachers help their students understand and make use 

of the many ways in which they can gain access to information. Teachers must also 

employ a wide range of technological tools and software as part of their own instructional 

repertoire. Teachers should help students pursue their own inquiries, making use of 

technologies to find, organise and interpret information, and to become reflective and 

critical about information quality and sources (NCATE, 2003). 

 
The Impact of Technology on Learning 
 

The teaching and learning process has been dramatically altered by the  

convergence of a variety of technological, instructional, and pedagogical developments 

in recent times (Bonk & King, 1998; Marina, 2001; Smith, 2002). Garmer and Firestone 

(1996) concur that technology is challenging the boundaries of the educational structures 

that have traditionally facilitated and supported learning. Recent advances, especially in 

the area of computer technology have heralded the development and implementation of 

new and innovative teaching strategies. 

Instructional technology is influencing education in many ways. Although 

education has brought significant contributions to society, it has remained elusive to 

many people especially those who live in remote areas. Instructional technology is 

bridging this accessibility gap by permeating the walls and opening doors for many 

people to participate in learning (Hanna, 1999). According to Hofmann (2002), 
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educational opportunities are now accessible to students who in the past lacked 

opportunities due to such restraints as geography, time, family and money. Additionally, 

the use of emerging technologies has enhanced distance learning (Bates, 1997; Marina, 

2001).  

Online learning is now considered the backbone of continuing education and is 

enabling educators to reach populations that would be otherwise inaccessible (McEwen, 

2001). Currently, there are greater opportunities for accessing up-to-date content, as 

updating information on the web can be done faster and more easily than with textbooks. 

In addition, educators can make choices as to what technologies to integrate into their 

classroom situations from the large pool of resources available, such as CD-ROMs, 

DVD-ROMs, application software, multimedia applications, and communications 

applications (Shelly, Cashman, Gunter, & Gunter, 1999).  

Those who advocate technology integration in the learning process believe it will 

improve learning and better prepare students to effectively participate in the 21st century 

workplace (Butzin, 2000; Reiser, 2001; Marina, 2001; Hopson, Simms & Knezek, 2002). 

Technology has no doubt become an integral part of education enabling students to 

access information rapidly and visually (Smith, 2002). Coupled with increased usage of 

instructional technology, web-based instructional resources like electronic textbooks are 

slowly making their way into the education system (Chen, 1998). These resources, like 

the web-based texts, give readers a feeling of engaging in real time, face-to-face 

interaction through use of interactive programs (Ahern & El-Hindi, 2000). 

There are many ways that information technology can enhance curriculum, and 

student learning. According to Gilbert and Green (1995), the major issue “…is the 

effective use of information technology resources as tools to support teaching and 

learning outcomes” (p. 17). Rather than asking whether to use technology, today’s 

educators are concerned with how to use technology to enhance and enrich their learning 

environments (Barker, 2000). Ultimately, an attempt must be made to assist teachers at 

all levels to develop rich classroom environments that facilitate active learning and higher 

level thinking skills, e.g., reflection, problem solving, flexible thinking and creativity 

(Grabinger, 1996; Hopson, Simms & Knezek, 2002).    
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The New Role of the Teacher 
 

Information and communication technologies (ICT)) have swept through our 

society at large, especially since the advent of the Internet. Teaching and learning will not 

escape this evolution. Teaching frequently involves solving problems and critical 

thinking, which are characterised by a large amount of information, open constraints and 

the absence of a single correct solution (Voss & Post, 1988).   

There is currently great debate about how teachers should adapt their teaching 

skills and practices to accommodate the introduction of new technologies. These changes 

are comprehensive: embracing teaching methodology; assessment of learning; student 

tracking; communication and evaluation. The distributed nature of information and 

communication technology learning, and the impact it creates on both learners and 

teachers are crucial issues.  

The shared resources, shared working spaces and particularly the notion of 

collaborative learning may be particularly difficult for some teachers to accept. Most 

critically, the extent to which teachers relinquish control and let learners drive their own 

learning may create the greatest barrier to the adoption of new technology in the 

classroom. In considering the role of teachers, Becker (1998) articulated the 

characteristics of exemplary technology integrating teachers. He found that teachers 

integrated technologies into their teaching lessons and created an environment for 

learning in which the technology use was not only directly related to their curriculum 

goals, but also incorporated a wide variety of uses for the technology that was relevant to 

knowledge building across the curriculum.  

Many are predicting that new technologies will bring about several benefits to the 

learner and the teacher. Wheeler (2000) identified these benefits as she included sharing 

of resources and learning environments as well as the promotion of collaborative learning 

and a general move towards greater learner autonomy. She briefly discussed each of these 

benefits inturn, offering some examples: 

 

• Shared learning resources: One of the most striking examples of technology in  

action in schools is the appropriate use of video systems to transmit television  
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programs and information throughout an entire school and even between schools 

in the same area. Students and teachers enjoy the facility to share information 

wherever they are in the school.  

• Shared learning spaces: Networked computing facilities create a distributed  

environment where learners can share work spaces, communicate with each other 

and their teachers in text form, and access a wide variety of resources from 

internal and external databases via web-base systems through the Internet. Using 

these shared systems, students develop transferable skills, such as literary 

construction (e.g. using a range of complex search strategies), keyboard 

techniques and written communication skills, whilst simultaneously acquiring 

knowledge of other cultures, languages and traditions. 

• The promotion of collaborative learning: Reil (2000) argues that much of what  

we now see, as individual learning, will change to become collaborative in nature. 

Reasoning and intellectual development is embedded in the familiar social 

situations of everyday life, so the social context of learning has a great deal of 

importance. Collaborative learning is therefore taking an increasing profile in the 

curricula of many schools, with technology playing a central role. 

• To move towards autonomous learning: At the same time, computers and the  

power they bring to the students to access, manipulate, modify, store and retrieve 

information will promote greater autonomy in learning. Inevitably, the use of new 

technology in the classroom will change the role of the learner, enabling students 

to exert more choice over how they approach study, requiring less direction from 

teachers. Students will be able to direct their own studies to a greater extent, with 

the teacher acting as a guide or instructor rather than as a director (Forsyth, 1996). 

This facilitation will take on many facets and will also radically change the nature 

of the role of the teacher, as we currently understand it.        

  Decisions made by teachers about the use of computers in their classrooms are 

likely to be influenced by multiple factors including the accessibility of hardware and 

relevant software, the nature of the curriculum, personal capabilities and constraints, such 

as time. However, there is substantial evidence to suggest that teachers’ beliefs in their 

capacity to work effectively with technology are a significant factor in determining 
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patterns of classroom computer use. Teachers have been polarised in their acceptance of 

the new technologies. Whilst some have enthusiastically integrated computers and the 

Internet into the classroom, others have been cautious in their welcome and some have 

simply rejected the technologies.  

There is a level of justifiable cynicism based on previous experience of computer-

based applications, such as Computer Assisted Learning (CAL). Ironically, some 

enthusiasts have inadvertently damaged the reputation of Information and 

Communication Technology by poor classroom practice, using the technology for the 

sake of its novelty value, or failing to think through the issues before implementing the 

technology (Littlejohn, Stefani  & Sclater, 1999).  

Wheeler (2000) states, with the inevitable proliferation of information and 

communication technology (ICT) in the classroom, the role of the teacher must change. 

Wheeler gives four reasons why this must happen: 

• the role of the teacher must change because Information Technology (IT)  

will cause certain teaching resources to become obsolete. For example, the use of 

overhead projectors and chalkboard may no longer be necessary if learners all 

have access to the same-networked resources on which the teacher is presenting 

information. Furthermore, if students are distributed throughout several 

classrooms, which is becoming more commonplace, then localised resources, 

such as projectors and chalkboard will become redundant and new electronic 

forms of distributed communication must be employed; 

• Information and Communication Technology may also make some  

assessment methods redundant. Low level (factual) knowledge for example, has 

been traditionally tested by the use of multiple-choice questions. In an ICT 

environment, online tests can easily be used which instantly provide the teacher 

with a wide range of information associated with the learner’s score. Comparisons 

of previous scores and dates of assessment, for example, will indicate a student’s 

progress, and each can be allocated an individual action plan data base stored in 

electronic format into which each successive test’s results can be entered 

automatically; 

• the role of the teacher must change in the sense that it is no longer sufficient 
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for teachers merely to impart content knowledge. It will, however, be crucial for 

teachers to encourage critical thinking skills, promote information literacy, and 

nurture collaborative working practices to prepare children for a new world in 

which no job is guaranteed for life, and where people switch careers several 

times. Teaching strategies and resources can be shared through communication 

with other educators and may be integrated across the curriculum, and the Internet 

provides a wealth of information to the extent that it is now impossible to 

comprehensively track the amount of information available;  

•  teachers must begin to re-appraise the methods by which they meet 

students’ learning needs and match curricula to the requirements of human 

thought. The Internet can be an excellent way to adapt information to meet the 

characteristics of human information processing. Traditional methods of imparting 

knowledge, such as lectures and books, are characterised by a linear progression of 

information. Human minds are more adaptable than these using non-linear 

strategies for problem solving, representation and the storage and retrieval of 

information.  

The overall picture, which emerges from Wheeler’s statements, is that the 

teacher’s role must change due to the current changes in Information and 

Communication Technologies. For the purpose of this study, these statements will be 

further explored when analyzing the data.  

Hypertext software enables teachers to provide their students with non-linear 

means to match non-linear human thinking processes (Semenov, 2000). 

A new role for teachers means: 

• adapting schools’ organisation and teaching resources (i.e. ICT) and casting  

new roles for the different actors of education (learners, teachers, parents); 

    •    having teachers acquire new skills; 

    •    ensuring a better understanding of this process by decision makers in the  

      world of education; and 

    •    re-evaluating teachers’ role positively and rewarding them adequately. 
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Collaborative Work Cultures 
 

Developing collaborative work cultures helps reduce the professional isolation of 

teachers, and allows the sharing of successful practices and provides support. 

Collaboration raises morale, enthusiasm, and the teachers’ sense of efficacy and makes 

teachers more receptive to new ideas (Simpson, 1990; Smith & Scott, 1990; Fullan, 

1991). 

Collegiality, which according to Barth (1990) is frequently confused with 

congeniality, is difficult to establish in schools. Little (1997) describes collegiality as a 

norm exhibited through four specific behaviours:  

1. Adults in schools who have a collegial relationship talk about practice.  

2. They also observe each other engaged in the practice of teaching and 

administration. 

3.  Colleagues engage together in work on curriculum by planning, designing, 

researching, and evaluating it.  

4. Collegiality is exhibited when adults teach each other what they know about 

teaching, learning, and leading. 

Barth (1990) suggests that a number of outcomes may be associated with 

collegiality: 
 

 Decisions tend to be better. Implementation of decisions is better. There is a higher  

 level of morale and trust among adults. Adult learning is energised and more likely 

 to be sustained. There is even some evidence that motivation of students and their 

 achievement rises, and evidence that when adults share and cooperate, students tend 

 to do the same…The relationships among adults in schools allow, energise, and 

 sustain all other attempts at school improvement. Unless adults talk with one another, 

 observe one another, and help one another, very little will change.  (p. 31)       
 

Collegial relationships facilitate change because change involves learning to do 

something new and interaction is the primary basis for social learning. New meanings, 

new behaviours, new skills, and new beliefs depend significantly on whether teachers are 

working as isolated individuals (Goodlad, 1984; Sarson, 1990) or are exchanging ideas, 

support, and positive feelings about their work (Fullan, 1991).  
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The relationships teachers have with each other, their students, and the 

community affect change. In like manner, the relationships between students and their 

peers, teachers, and the school as a whole can help or hinder school improvement efforts. 

Fullan (1991) points out that students are typically seen only as the potential beneficiaries 

of change rather than as participants in the process of change. This traditional view of 

students is reflected in the observations of Fine (1991). The principal of the high school 

in Fine’s study seemed to believe that merely telling students what to do, without their 

involvement, would compel their compliance. Teachers are rarely informed regarding 

new school plans in spite of the fact that the new plans cannot be carried out successfully 

when teachers are not committed to cooperate with the plan, and do not know what to do 

or how to do it (Fullan, 1991).  

Teachers and students need to believe they are being treated with decency and 

fairness by those at other levels when many of their personal and professional needs are 

satisfactorily met through their work environment.          

 

Teachers and Technology Integration in Classrooms 
 

In labelling technology as the “great siren song of education”, Kearsley (1998) 

argued that “educational technology [has become] primarily, if ironically, a distraction 

(on a grand scale) from what matters most: effective learning and good teaching” (p. 47). 

By focusing merely on how to use computers, technology integration has failed and has 

caused us to miss the forest for the trees by not addressing how to teach students more 

effectively using a variety of technological tools.  

Kearsley further lamented the lack of technology preparation for teachers (too 

little and too late), stressing the realistic need for extensive and sustained practice over 

years, not one-day workshops (p. 49). He adds that what teachers need to know most is 

how to teach content more effectively. Because of our quick-fix mindset in education, we 

myopically “teach people how to use specific types of technology [rather than] how to 

solve educational problems using technology when needed and appropriate” (p. 50).  

Even though Gardner (1991) has expressed the view that “a well trained and 

effective teacher is still preferable to the most advanced technology, and that even 
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excellent hardware and software are to little avail in the absence of appropriate curricula, 

pedagogy, and assessment” (p. 223), he nevertheless admitted “immersing oneself in a 

problem using the latest technology…can make a significant contribution to student 

learning” (p. 223). For him, the most important question is “whether such technological 

prosthetics actually improve classroom performance and lead to deeper understandings” 

and become “helpful handmaidens in the [learning] process” (p. 233). 

Pierson (2001) defined technology integration as teachers utilising content and 

technological and pedagogical expertise effectively for the benefit of a student’s learning 

(see Figure 1). Pierson’s model was based on a meta-analysis of 120 case studies of 

technology integration in K-12 environment. All grade levels and curriculum topics were 

included. He found three important components common to student’s construction of 

knowledge: (a) content knowledge; (b) pedagogical knowledge; and (c) technological 

knowledge. 

Figure 1: Pierson’s model of technology integration (modified by Woodbridge, 2004) 

  

Postman (1993) has warned that technologies alter “the things we think about… 

the things we think with… and the arena in which thoughts develop” (p. 20). Hence, 

technology has become a serious arena for academic work (Mollgaard & Sides-Gonzales, 

1995). This is the promise and the potential.  It is also the challenge. The questions to be 

addressed are: “Who is in charge? Who is the driving force?” The answer should be the 

teachers who use the technology well. It cannot be the technology in and of itself. 
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A review of research compiled in the early years of the past decade (Sivin-

Kachala & Bialo, 1995) demonstrated the value of technology in enhancing student 

achievement, improving students’ attitudes about themselves and about learning, and 

changing the learning environment. However, these authors emphasised that “the 

decisions made by well trained educators [necessarily] determine the computer’s ultimate 

instructional effectiveness” (p. 17), and that “the most important determinant of student 

attitudes when using technology is the teacher” (p. 24). 

Working in an appropriately designed technology-rich environment has the 

potential of producing a variety of positive outcomes (Tiene & Luft, 2001): improved 

patterns of social interactions, changes in teaching styles, more effective teaching, 

increased student (and perhaps, teacher) motivation, and enhanced student learning. 

Achieving this potential, however, is the challenge, and it requires the correct vision of 

technology and its integration. 

Definition of both terms (technology and integration) whether broad or limited, 

drives the problem.  Computer technology is merely one possibility in the selection of 

media and the delivery mode not the end but merely one of several means to the end. 

Integration does not just mean placement of hardware in classrooms. If computers are 

merely add-on activities or fancy work sheets, where is the value (Hadley & Sheingold, 

1993)? Technologies must be pedagogically sound. They must go beyond information 

retrieval to problem solving; allow new teaching and learning experiences; promote deep 

processing of ideas; increase student interaction with subject matter; promote teacher and 

student enthusiasm for teaching and learning; free up time for quality classroom 

interaction, in sum; and improve the pedagogy (Byrom & Bingham, 2001).  

Integrating technology is not about technology; it is primarily about content and 

effective instructional process. Technology involves the tools with which teachers deliver 

content and implement practices in better ways. Its focus must be on curriculum and 

learning. Integration is defined not by the amount or type of technology used, but by how 

and why it is used. A study conducted by Schofield, Eurich-Fulcer, and Britt (1994) has 

shown that effective technology integration is not found in classrooms that are traditional 

and use didactic teaching methods. Rather, effective integration of ICT occurs in 

environments where teachers and learners engage in new partnerships for learning. There 
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are collaborative and problem-solving settings where all participants learn. The 

relationships between learners are dynamic and ICT complements engagement in 

collaborative and authentic learning tasks. Schofield et al. (1994) argue that successful 

technology adoption/integration requires a focus on the mission of improving education 

for all students. It grows from the mission. As an add-on or fad, it soon withers. 

 ICT implementation must be seen as an ongoing innovative process designed to 

meet teaching and learning needs (Robey, 1992). Bernaur (1995) captured a significant 

insight when he stated, “it is not technology per se that has resulted in improved student 

outcomes, but rather how the technology was used and integrated into instructional 

processes” (p. 1). While noting increased student proficiency in using technology for 

learning rather than as technology for its own sake, he also attributed such achievements 

to teacher planning and expertise, recognising that true success must be measured in 

terms of improvement in teaching and learning, not merely in the placement of computers 

in classrooms.  

Munoz (1993), who described herself as a technophile, emphasised the prudent, 

ethical use of technology and warned us to “resist the seductive force of technology to 

replace rather than enhance” (p. 49). She stressed that human elements, such as intuition, 

judgment, imagination, and creativity cannot be replaced and that technology may fail if 

it is viewed as change for the sake of change. 

Fullan (2001) in a review of educational reform reminds us that since technology 

is ubiquitous, the issue is not whether, but how we contend with it. He stresses that as 

technology becomes more powerful, good teachers become more indispensable. 

 
Technology generates a glut of information, but it has no particular pedagogical wisdom, 

especially regarding new breakthroughs in cognitive science about how learners must  

construct their own meaning for deep understanding to occur. This means that teachers 

              must become experts in pedagogical design. It also means teachers must use the powers 

              of technology, both in the classroom and in sharing with other teachers what they are  

learning.  (p. 582) 

 

Aviram (2001) stated that questions about technology integration/adoption often 

centre on schools and classrooms. Such questions fall short of the target. It is relatively 
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easy to “place” technology in physical locations. The real question must focus on 

integration into teaching practices, learning experiences, and the curriculum. Integration 

(from the Latin integrare, to make whole) includes a sense of completeness or wholeness 

and incorporates the need to overcome artificial separations by bringing together all 

essential elements in the teaching and learning process, including technology (as one of 

the elements, but not the sole element). 

It is important to remember that technology is not a subject (Duffield, 1997). The 

focus of integration is on pedagogy: effective practices for teaching and learning.  

Teachers need to be able to make choices about technology integration/adoption without 

becoming technocentric by placing undue emphasis on the technology for its own sake 

without connections to learning and the curriculum. For both pre-service preparation and 

in-service professional development, this means providing experiences, primarily in 

instructional design, media selection, modelling exemplary technology practices, 

resource sharing, and extensive and sustained training and practice.  

Ertmer (1999) explains “teachers need opportunities to observe models of 

integrated technology use, to reflect on and discuss their evolving ideas with mentors and 

peers, and to collaborate with others on meaningful projects as they try out their new 

ideas about teaching and learning with technology” (p. 54). The curriculum must be the 

vehicle for technology integration.  Just as reading is content free (i.e., incorporates all 

subject areas), so is technology. We must weave technology into the fabric of learning, or 

as Cuban (1986) admonished: “Fit the computer to the curriculum, not the curriculum to 

the computer” (p. 68). 

How are we to understand the process of adopting new technologies for teaching 

and learning? Why do some teachers readily embrace new tools, while others are very 

slow to change? My purpose in this section is to outline some key ideas and theories 

underlying the adoption of new technologies in classrooms by teachers, which shape this 

study.  For example, a research study conducted by Evans-Andris (1995) revealed that 

teachers whose schools had possessed computers for at least five years shaped their 

interaction with computers through their style of computing. Three styles were shown to 

include almost all the participating teachers. These were avoidance (60%), integration 

(28%), and technical specialisation (12%). Russell (1995) presented a set of stages of 
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technology adoption. According to his research, adults learn new technology by passing 

through six stages on their way to becoming confident technology users. These learners 

may begin at any point and progress through at their own rates. The stages include:  

a) awareness; b) learning the process; c) understanding and application of the process;  

d) familiarity and confidence; e) adaptation to other contexts; and f) creative application 

to new contexts. 

In a study comparing levels of adoption of technology and personality types, 

Rude, Parkins, Baugh, and Petroako (1993) defined three levels. At the “high level”, 

teachers were enthusiastic and integrated technology into the classroom. At the “medium 

level” teachers used some technology for personal use and some with students. The “low 

level” adopters used technology neither with their students nor for personal use. 

Based on an international study involving children, teachers, and computers, Collis, 

Knezek, Lai, Miyashita, Pelgrum, Plomp, and Sakamoto (1996) stated: 
 

Teachers are the main gatekeepers in allowing educational innovations to diffuse into 

the classrooms. Therefore, one of the key factors for effecting an integration of computers 

in the school curriculum is adequate training of teachers in handling and managing these 

new tools in their daily practices.  (p. 31) 

 

They found that the “degree of classroom computers use was closely tied to the 

extent of training in integration techniques” (Collis et al., 1996, p. 32). Assessing 

teachers’ stages of adoption of technology allows the teacher educator to adapt the 

instruction to fit the learner’s needs.   

One of the most revealing studies of technology integration is a ten years study of 

Apple Computer’s Classroom of Tomorrow (ACOT). These were elementary, middle, 

and high school classes in average or low-income districts that had been infused with 

technology; each student and teacher had a computer at school and another at home. 

Teachers received intensive support and training. Over the course of the project, 

researchers looked at the changes in teachers’ beliefs, attitudes, and behaviours and 

identified stages of development that teachers go through on their way to fully integrating 

technology into their teaching programs. These stages and concomitant characteristics are 

summarised in the table below as adapted from Dwyer (1994). 
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Table 1: Stages of development teachers go through in fully integrating technology into their 
                 teaching  
Stage     Characteristics 
_____________________________________________________________  
Entry        -  As the classrooms begin to change, teachers have doubts about  

         technology integration. 
________________________________________________________________________ 
Adaptation       -  Teachers use technology to support traditional text-based drill  

                     and practice. 
      -  Student achievement shows no significant decline or  

                     improvement. 
        -  Self-esteem and motivation are strong. 
        -  Student attendance is up and discipline problems are few. 
________________________________________________________________________ 
Appropriation     -  Teachers and students personally appropriate technology. 

         Teachers gain a perspective on how profoundly they can alter   
         the learning experience. 
      -  Students have highly evolved technology skills and can learn 

                                 on their own.  
      -  Students’ work patterns and communication become 

                     collaborative rather than competitive. 
_______________________________________________________________________ 
Invention      -  Teachers are prepared to develop entirely new learning  

                environments that utilise technology as a flexible tool. 
     -  Teachers view learning as an active, creative, and socially    

                     interactive process. 
     -  Knowledge is something students construct rather than   

                     something that can be transferred. 
_____________________________________________________________ 

 
Over time, technology use changes the way teachers teach. As they grow in their 

use of technology, they become more willing to experiment, their teaching becomes more 

student-focused, and they tend to establish collaborative working relationships with other 

teachers. Teachers were experimenting with new kinds of tasks for students, and they 

were encouraging far more collaboration among students (Dwyer, 1994). These changes 

occur only when teachers and administrators have flexibility in changing the classroom 

environment and rearranging schedules to accommodate different patterns of teaching 

and learning. 
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Barriers to Technology Use by Teachers in Schools  
 

Several researchers have noted barriers that prevent teachers from using 

technology. Hardy (1998) identified several barriers including lack of hardware and 

software, lack of time for classroom computer activities, uncertainty in how to integrate 

computers into the curriculum and a lack of adequate training. In terms of training, 

Hyman (1981) notes that parochial self-interest, lack of trust, different assessments of 

different information, low tolerance for change, fear of losing face, peer-group pressure, 

and mistaken first impressions are all resistance factors to training.  

Some researchers believed that providing more resources, time and training would 

solve the problem and encourage teachers to integrate technology (Hoffman, 1997). 

Hoffman points out that teachers learn new technology skills in numerous ways: self-

study, workshops and conferences, in-service training courses, coaching, or guidance and 

help from colleagues. However, teachers need to commit a certain amount of time to 

learn technology skills. Not all teachers can find time to spare, and much research has 

identified lack of time as one of the major factors preventing teachers using technology 

resources (Renyi, 1996). This is especially the case for those teachers who are already 

overburdened with large classes, and overloaded syllabi.  

In their review of the literature on teachers’ attitudes toward computers, Dupagne 

and Krendl (1992) observed that the literature they reviewed generally demonstrated 

positive teacher attitudes toward computers. However, several studies in Dupagne and 

Krendl’s review reported that teachers share a number of concerns about integrating 

computers into their instruction. Although teachers may believe in the instructional 

effectiveness of computers, they remain unable to make use of the technology because 

they have their own limitations, such as time or lack of knowledge. The primary 

recommendation emerging from Dupagne and Krendel’s review of the literature was 

teacher training: referring to the need for schools to invest time and resources in in-

service and workshop training for teachers. 

The technology itself will not directly change teaching and learning but the way it 

is incorporated into instruction will certainly be a critical element in its integration 

(Baylor & Ritchie, 2002). Baylor and Ritchie predict that successful technology 



   50 
 

integration depends on two variables: teacher openness to change and the extent to which 

teachers experience and practice using technology. 

Albion (1999) refers to other studies which indicate that innovativeness also 

contributes to teachers’ level of computer use because teachers will have to master a 

variety of powerful tools and redesign their lesson plans around technology enhanced 

resources. For individuals who have a low sense of efficacy, innovativeness is not an 

option. Albion argues, on the other hand, that the research suggests that teachers’ beliefs 

about their self-efficacy in using technology for teaching be directly related to their actual 

experience and practice with technology. 

Belief about the relevance of a particular computer program resource is a key 

factor in determining whether teachers will utilise that resource or not. Many teachers fail 

to use new technology not because they are technophobic, but because they cannot 

understand how technology could be utilised in their teaching practices, or have doubts 

about the usefulness of technology (Lam, 2000).  

Research has also shown that teachers who have more experience with computer 

technology are more comfortable using and have positive attitudes towards computer 

technology resources, while those with computer anxiety tend to avoid using them 

(Akbaba & Kurubacak, 1998). The expansion and success of instructional technology, 

then, depends greatly on teachers’ attitudes towards and ability to use it in their 

instruction (Clark, 2000). Some researchers found that the provision of opportunities and 

training to enable teachers to experience computer technology resources and learn how to  

use them in instruction is crucial for teachers’ acceptance and use of them (Clark, 2000).  

Mahmood (2000) indicates that literature about end-user satisfaction reveals three 

major categories of satisfaction: perceived benefits and convenience, user background 

and involvement, and organisational attitudes and support (see Figure 2). Mahmood 

proposed an integrative theoretical framework for the instrument development of end-

user satisfaction. His results indicated that perceived benefits, user background and 

organisational support mainly affect end-user satisfaction. Perceived benefits are 

measured by user expectations, ease of use and perceived usefulness. User experience, 

user skills and user involvement in the system development process determine user 

background.  
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Figure 2: Research model of factors affecting IT end-user satisfaction 
 

Spiege (2001) states that it is critical schools provide support for all of their 

personnel as well as involve them in various aspects of technology usage. Involvement 

leads to empowerment and seems to have a great impact on attitudes. 

Fullan (2001) suggested that teachers’ requirement for organisational, resource 

and training support must be met in order for them to successfully implement technology 

as an educational innovation. 

In conclusion, it is this research literature that will assist me in understanding the 

challenges and barriers to new technology integration by teachers in schools.     
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Teachers’ Skills Level and Professional Development       
 

Learning the new roles and ways of teaching that go hand-in-hand with 

technology integration requires that teachers have opportunities to participate in an 

extended process of professional development. Teachers need time to acquire technology 

skills and develop new teaching strategies for integrating technology into the classroom. 

Except for occasional in-service programs, teachers often have no time built into the 

school day for their own professional development. 

Carlson (1994) identifies teachers’ beliefs as the most important influence on 

what they do in the classroom. He suggests that linking beliefs about students, teaching, 

and information technology is one of the most critical aspects of professional 

development in this area. He recommends that professional learning programs: 

• assist teachers to uncover their personal beliefs about teaching; 

• encourage teachers to describe their experiences with, and the assumptions they 

have about information technology; 

• allow time for reflection; 

• probe for deeper understanding; 

• encourage teachers to go beyond “fitting into the curriculum” when they design 

information technology activities; and 

• help teachers to identify persistent difficulties within the curriculum, topics with 

which students consistently have problems (Meredyth, Russell, Blackwood, 

Thomas & Wise, 1999, p. 284). 

Meredyth et al. found that although the majority of teachers possess basic skills  

and familiarity with computers, there was: 

 
…little evidence that teachers are extending these basic skills in ways that are likely to 

fundamentally change the ways they teach, or in ways that will enable the use of computers  

as other than relatively low-level educational tools.  (p. 263) 

 

Because teachers learn at different rates and have individual needs when 

mastering new technology skills, professional development should be flexible yet cover a 

comprehensive set of skills. Teacher technology skill acquisition that builds upon each 
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teachers’ background and experiences is clearly not easy to implement, and it requires 

two things in short supply in most schools: time and money. To adequately meet the 

learning needs of all students, however, every teacher, not just the computer guru, must 

be able to go beyond basic computer functions to use technology as a springboard to 

engage learning in every classroom. 

Professional development time is especially important when teachers are learning 

new technology skills. Renyi (1996) states for example: 
  

…this time for learning is especially important as schools incorporate information  

technologies into the classroom. When a school proposes to install these technologies,  

each teacher must become adept at their use, identify appropriate hardware and software  

for his/her subject matter and students, and sit down to work on the computer. Learning  

to use new technologies well is accomplished best when teachers have time available to  

learn in a variety of ways. Teachers need large blocks of time to gain initial familiarity  

with new hardware or software, learning and practicing for sustained periods.  (p. 12) 

 

When professional development activities are conducted after school, teachers 

may not have the energy necessary for engaging in learning. Burgos (1998) stated that the 

research on professional development tells us that it is least effective when it is done at 

the end of the school day. Some researchers, such as Hardy (1998) suggest that the ideal 

time for teachers to participate in professional development activities is during the school 

holidays, when students are not a consideration and teachers do not have as many 

demands on their time.  

Teachers need good quality training that encompasses all of their potential uses of 

technology. A simplified model of the professional development process (Byrd & 

Koohang, 1989) is presented in Figure 3. They recommend, “practical experience be 

blended into the structure of professional development activities related to computers” 

(p. 409).  

Based on the Byrd et al. (1989) model of the process of staff development, it is 

quite important here that teachers learn what is relevant to them. The relationship 

between professional development and teachers’ beliefs and attitudes to use technology 
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relies on a quality professional development program, which supports teachers changing 

their attitudes towards technology.   

  

Figure 3: Model of the Staff Development Process and the Relationship of Beliefs  
                 and Attitudes to Usage and Perception of Future Use    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Byrd, D. & Koohang, A. (1989) 
 

 An uninformed teacher, or one who simply refuses to consider using technology, 

ultimately performs a disservice towards his or her students. In addition, state-of-the-art 

technology is useless if a teacher does not know how to use it. The appropriateness of 

when and how to use technology must be the decision of the teacher but at the very least, 

that teacher should be professionally prepared on how to use new technology in his or her 

classroom.  

Another related area of note is the teacher-learning process. As previously noted, 

quality professional development is an essential part of conquering teacher fears towards 

technology. Mitchell (1998) states ten recognised principles of adult learning; [People]: 

1. learn only what they are ready to learn. 

2. learn best what they actually perform. 

3. learn from their mistakes. 

4. learn easiest what is familiar to them. 

5. favour different senses for learning. 

6. learn methodically and systematically. 

7. cannot learn what they cannot understand. 

8. learn through practice. 
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9. learn better when they can see their own progress. 

10. respond best when what they are to learn is presented uniquely for them. Each of 

us is different (p. 48). 

Recognising who the learner is and what his or her individual needs are, is a 

crucial part of staff development. As Byrd and Koohang (1989) note, it would seem 

logical that a person's perceptions of what he or she is studying “will be of use to them 

and lead to positive attitudes towards the content they are to learn” (p. 409).   

 
Web-based Teaching/Learning: Pedagogy for New Technologies   
 

According to Stephenson (2001), e-learning demands new pedagogical skills and 

fluency with technology, which will be new to many teachers. It also includes developing 

“technological fearlessness”, keeping an eye out for new technological developments and 

for new ways of using the technology autonomously in solving problems and learning. 

Stephenson adds that improvements in learning through online approaches, when 

observed, are generally the product of reflective teachers who have conceptions that 

encourage them to develop effective teaching interventions regardless of technology 

rather than features of the particular online pedagogy, such as discussion groups or 

interactive exercises or hyperlinked resources. Conversely, arguments claiming that 

pedagogical improvements inherently follow from the use of online technologies are 

misleading. Phipps and Merisotis (1999) draw a similar conclusion from their study: 

   
 …although the ostensible purpose of much of the research is to ascertain how  

 technology affects student learning and student satisfaction, many of the results 

 seem to indicate that technology is not nearly as important as other factors, such 

 as learning tasks, learner characteristics, student motivation, and the teacher. The 

 irony is that the bulk of the research on technology ends up addressing an activity 

 that is fundamental to the academy, namely pedagogy, the art of teaching. (p. 67)     
  

 The current online pedagogy is following up the globally desirable trend of a 

“shift from teaching to learning” (p. 67). The ICT changes in an increasing degree the 

roles and relationships of learners and teachers by interfering and changing their 

interactions. Online pedagogy, as it is understood here, mainly focuses on the activities of 
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the learners and observes the teachings primarily from the point of view of support 

(Phipps & Merisotis, 1999). 

As we know, technology has radically changed the role of the teacher. Particular 

attention must be paid to the Internet. Today’s World Wide Web has changed the way in 

which many people communicate and disseminate information. The teacher has become a 

guide, mentor, and coach. Teachers’ fears must also be recognised. Conquering their 

fears could lead to more technology usage on the part of the teacher (Anderson & Reed, 

1998).  

Web-based teaching and learning is rapidly becoming one of the major avenues to 

deliver courses to students (Smith, 1999; Camevale, 2000; Garcia, 2000; Stocks & 

Freddolino, 2000; O’Riordan & Griffith, 1999). Key reasons for this rapidly increasing 

system of delivery include the fact that the World Wide Web offers a means to provide 

excellent teaching and learning and is cost-effective. Another benefit of coursework on 

the World Wide Web is the ability to communicate and collaborate with other students.  

During the last several years, college and university teachers have developed web-

based instruction courses (Frederickson, 1999). Many of the teachers had expertise or 

interests that included developing web pages and web-based activities before beginning 

the development of web-based courses. Conversely, there were teachers who had no 

experience with technology, and did not have the time or the desire to develop web-based 

courses. Web-based training should include a gradual introduction of the technologies 

that will assist teachers make the transition from traditional pedagogy to a model in 

which they take a full and active role in their own learning.  

Educators today are using web-based learning as a method for delivering courses. 

There are many software packages specifically designed for electronic learning  

(e-learning), such as WebCT, “Blackboard” and Prometheus. In recent years, schools and 

universities have moved to web-based courses to attract students not able to attend 

traditional classes for various reasons. Teaching styles have to be adapted to this new 

environment because the Internet is a different medium.  

Teachers and students have to adjust to the pedagogy that uses instructional 

technology as an integral component in teaching. Many teachers who have not used 

instructional technology to accomplish course objectives in the past now have to be 



   57 
 

trained to do so, and they very often include a component in the course that provides 

information to students about technology itself (Hazari, 1998). Students must also be 

trained to work with instructional technology in order to be successful with online 

learning classes. In a technology rich classroom, students might search the web for 

information, analyse a certain topic, chart the results, and record what they have learned 

on the computer. In such an environment, acquiring content changes from a static process 

to one of defining goals the learners wish to pursue. Students are active, rather than 

passive, producing knowledge and presenting that knowledge in a variety of forms.   

The use of the “Blackboard” program as a tool for web-based learning has 

educators rethinking the way instruction is administered to students. Web-based 

communication creates a variety of ways to deliver instruction and provide electronic 

resources for student learning. Some methods, such as web pages that deliver text in 

much the same way as hardbound texts, are very familiar to some teachers. However, a 

big advantage is that the Internet also supports the delivery and use of multimedia 

elements, such as sound, video, and interactive hypermedia (McNeil, Robin & Miller, 

2000).  

Internet-based learning can overcome some traditional barriers, such as time and 

place. A student can study independently online or take an instructor-led online class, 

which combines the benefits of self-study with those of more traditional classroom-based 

learning (Ryan, 2001).  

Classes that use technology and the Internet as an enhancement to what is 

happening in the face-to-face teaching generally employ materials on CD-ROM. There is 

the electronic textbook including associated learning activities; “lecture” material or an 

asynchronous discussion board located on a course site online. They may use chat or 

synchronous discussions online; or they may even simply use email. This technology 

may be used in a class that is conducted completely or almost completely online. The 

difference being that there may be minimal or no scheduled face-to-face sessions 

associated with the class. Yet another form of online learning is the posting of course 

material on a static website, meaning that no means of interactivity is built into the 

course. In this type of class, the student interacts only with the machine and not with 

other students. His or her contact with the teacher is likely to be via email. 
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Finally, a review of the ways and means to provide web-based learning is 

essential. How do we choose the delivery system that will be the most effective for our 

needs? Cook (2000) suggests that a “one-size-fits-all” system approach to course 

development and delivery might not be the best choice. Cook identifies and describes 

effective pedagogical designs that provide guidance in this area. It is important for 

schools and universities to review the different systems available and choose the one that 

will best fit the needs of their own organisation.  

There are many decisions to consider about the kinds of programs to choose. This 

study will investigate the advantages of implementing web-based teaching and learning 

programs, the limitations, how teachers’ knowledge and skills will be developed, who the 

audience is, and the kind of delivery system that will be used to implement the process. 
 
 
Conclusion 
 

In this age of rapid change and uncertainty, there is one thing of which we can be 

certain. Teachers will need to adapt to change if they are to survive and keep pace with 

new methods and technologies. Arguably the area of most rapid change is that of 

Information and Communication Technologies (ICT). Teachers realise the need for 

change, but implementation of real change is difficult. Examining how each educator 

views technology is a very important factor in supporting ICT integration. Senge (1990) 

emphasised the importance for each member of the team to have a “mental model” that 

should be aligned with the group’s vision.  

Teachers and administrators need to have continuous access to professional 

development that involves hands-on computer training and workshops that are relevant to 

their curriculum. Pierson (2001) argued that true technology integration involves:  

a) students constructing their own learning while using both hardware and software tools; 

b) teacher’s content knowledge; and c) teacher’s pedagogical knowledge. He also argued 

that educational reform efforts should not only focus on acquiring more computers for 

classrooms but on developing teaching strategies that complement technology use within 

the curriculum.  
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One positive implication of technology integration is that it allows the teachers 

and the learners to be involved in the learning process. Teachers learn more when they 

are active participants in a project. They need to be engaged in a situation in order to 

absorb and acquire knowledge. This is so very true for all those who are learning about 

technology and those who plan on teaching using technology in the classroom to support 

student learning (Johnson, 2000).  

McKenzie (1998) stated that many teachers hunger for the time to translate new 

ideas and strategies into practical classroom lessons and unit plans. Invention is the time 

when teachers take ownership. They make the innovation real. Online teaching and 

learning may also cause problems of social isolation as it “creates a reduced need for 

teacher contacts with colleagues and students and offers fewer possibilities for such 

contact (Hennestad, 1983, p. 21). The early stages of integration may increase teacher 

contact for direct users due to the involvement of curriculum and information technology 

teams. A better understanding of the process that teachers go through to integrate new 

technology into their teaching will benefit not only other teachers, but also the students 

who will be learning in those classrooms.  

Research on classrooms that have put constructivist teaching and learning models 

into practice also indicates that technology can enhance student engagement and 

productivity (Means & Olson, 1995). More specifically, technology increases the 

complexity of the tasks that students can perform successfully, raises student motivation, 

and leads to changes in classroom roles and organisation (Dwyer, Ringstaff & Samholtz, 

1990; Baker, Gearhart & Herman, 1994). These role changes with students moving 

toward more self-reliance and peer coaching, and teachers functioning more as 

facilitators than as lecturers, will support educational reform goals for all students.    

The user’s ability to adapt to and learn a new computer program may be affected 

by his/her prior task knowledge. Waern (1985) studied the “relationship between user’s 

prior knowledge of a particular task as it is performed with the aid of a computer” 

(p.452). He concluded that when old methods can continue to be used, new methods are 

learnt more slowly, and “that learning a new procedure will be difficult if new methods 

have to be learnt to attain old goals, or if new conditions have to be attended to in order to 

use the same or similar methods” (p. 452). 
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The literature reviewed in this chapter has focused on research, strategies and 

suggestions concerning the introduction and integration of new technologies and how 

teacher adaptation can be fostered and encouraged. It appears that technology lends itself 

to exploration. But before technology can be used effectively, it must be firstly valued if 

it is important to both teaching and learning.  

Johnson (2000) stated that any technology integration required the following:  

a) that computers were to be available and accessible to both students and teachers; and 

b) teachers using the computer should be confident and competent with the range of 

applications that is available to support their teaching and students’ learning. Moreover, 

he argued that: 

 
The interaction of computer availability and teacher preparation is critical to understanding 

the effectiveness of computers in the classroom…It is impossible to assess accurately the 

effectiveness of any teaching tool if the tool is not used often enough to have some pedagogical 

effect. Further, if teachers are not able to teach with computers, the effect of the availability of 

computers alone might generate biased achievement that would be limited in its usefulness. 

(p. 6) 

 

 It is evident from Johnson’s statement that the use of computers has to be an 

integral part of classroom life. Marginal use of computers will obviously not affect 

outcomes. 

This literature review identified a number of issues involved in the introduction 

and integration of new technology in classrooms by teachers. These included: 

• change and teachers coping with technological change; 

• teacher resistance to change, and fears of new technologies; 

• impact of technology on teaching and learning; 

• the new role of the teacher; 

• integrating technology in classrooms; 

• barriers to technology use by teachers; 

• teachers, skills levels and professional development; and 

• web-based teaching/learning: pedagogies for new technologies.     
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                                                  CHAPTER 3 

 ICT in EDUCATION 
  

Introduction 
 

Information technology (IT) is the term most commonly used to describe the use 

of computers and their educational applications. More recently, the broader term 

Information and Communication Technology (ICT) has been coined to refer to the vast 

array of technologies and forms of communication computer facilitate. ICT encompasses 

electronic hardware, software and network connectivity (Moran, Thompson & Arthur, 

1999; Toomy, 2001), of which IT forms a smaller part. Examples of electronic hardware, 

the physical parts of the computer, include computers, scanners, printers and compact 

disc read-only memory (CD-ROM) burners. Software refers to the programs that operate 

computers. These include computer programs, such as the widely used Microsoft Word 

or Excel, and CD-ROMs and videos.  

Network connectivity refers to the linking or networking of computers so those 

users can communicate with one another and share resources, such as printers and 

documents. This form of connectivity is perhaps best illustrated in the use of the Internet, 

a vast global network that facilitates the use of electronic mail (email), and of the World 

Wide Web (“the web”), which is a part of the Internet that consists of millions of pages of 

text and images published by anyone with access to computers and the appropriate 

software. Technologies, such as computer and video-conferencing also depend on 

network connectivity for their success. 

The broader term “ICT” encompasses terms, such as “electronic technologies”, 

“online technologies” and “computer technologies”. As the name suggests, ICT has three 

key functions, which pertain to: 

• information: its access, storage, retrieval and manipulation; 

• communication: between and among users;  

• knowledge creation and adaptation, skills, learning products and information 

sources (Moran et al., 1999, p. 5). 

ICT has the potential to facilitate innovative ways of using and manipulating  
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information. It promotes new ways of communicating, teaching, learning, knowing and 

understanding. Therefore, this chapter will address issues related to computers in 

education, the purpose of ICT in education, how teachers use ICT in their classrooms, 

strengths and limitations of using ICT in the classroom, and ICT standards for teachers.  

 

Computers in Education  
 

Computers have become an integral part of education today. For example, 

Pasupathy (1992) defines education as the development in knowledge, skill, 

ability or character by teaching, training, study or experience. Computers and other 

technologies address these components by increasing knowledge, using skills, and 

providing experience and training that will help them throughout their life. According to 

Pasupathy, some benefits of using computers and technology are: they increase the 

variety of classroom instructions; they are great sources of communication; sources of 

information and resources; and productive and motivational.  

Technology increases the variety in the classroom by allowing the teacher to 

break away from the more traditional lecturing approach and use IT tools, such as a 

multimedia software application to interest and engage students. Computers provide a 

source of communication in enabling teachers to collaborate with other teachers and 

students by email or electronic bulletin board. 

Electronic bulletin boards provide a forum for discussion and dialogues between  

teachers and students. They also serve as a way to post assignments. (The Internet in 

particular is a great source of information and resources. Teachers can research any topic 

on the web to gather information for a lesson). Electronic bulletin boards serve as a great 

way for students to exchange information ranging from text, graphics, or audio clips. 

Bulletin boards also can allow the students to communicate with their teacher after school 

hours. The Internet provides students with access to investigate worldwide problems and 

issues. 

Technology can be used to enhance teaching and learning. One example is having 

students break into groups and do web searches for information on a particular subject, 
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then report to the class. Computers and technology also allow remote students to be in 

contact with their teachers and colleagues.  

Computers also help teachers with organisation and according to Layfield and  

Scanlon (1998), have been proven to improve their general attitude towards teaching. 

Another benefit to teachers is that the Internet’s information is available at all times, 24 

hours a day. Students also benefit from computers and technology. These benefits include 

group collaboration; a place to exchange information; paced learning; access to world 

resources; and computer skills. 

 According to McLoughlin and Oliver (1998), group collaboration while using 

computers encourages students to share ideas in ways that support cognitive and thinking 

processes, such as the ability to access information and the capacity to work 

collaboratively. McLoughlin and Oliver (1998) also found that group work with 

computers increases problem-solving capabilities and higher order thinking. 

Computers and the Internet provide a student with an unlimited resource that is 

available at all times for curricula and classroom activities. When using technology, 

teachers can teach their students the most common applications, such as word processing, 

spreadsheets, and basic computer skills that “are important for all educated members of 

society to acquire” (Robertson, Calder, Fung, Jones, & O’Shea, 1997, p. 233). 

Students learn by doing and using the Internet or computers to complete a class 

assignment is teaching them not only the class assignment but also computer skills that 

will be important for them in their daily lives. 

 

The Purpose of ICT in Education 
 

Bottino and Chiappini (1995), and Claeys (1997) argue that there are two main 

purposes that are served by introducing information technology into schooling.  Firstly, it 

can change learning environments and therefore learning outcomes. Information 

technologies will help to motivate students, supplement the tutoring available to them and 

change the student-teacher relationship. In an information and communication technology 

rich learning environment, that relationship will focus on mentoring students rather than 

on instructing them. Secondly, and more profoundly, information technology has the 
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potential to transform and reform the culture and organisation of schooling. This broader 

challenge is seen as essential to achieving outcomes consistent with the capacity and 

disposition for lifelong learning. Darling-Hammond and McLaughlin (1995) argue: 
 

It is now clear that most schools and teachers cannot produce the kind of learning demanded by 

the new reforms, not because they do not want to, but because they do not know how, and the 

systems they work in do not support their efforts to do so.  (p. 194)   

 

Most innovations are a result of the work of lone rangers, the early adopters of 

new technologies (Taylor, 2000). However, this individualised approach will not achieve 

systemic change (Alexander & McKenzie, 1998). On the one hand, the approach fosters 

innovations that are consistent with existing cultural expectations, meaning that in school, 

teachers control the process of innovation. On the other hand, because approaches of this 

type work within the existing system, they tend to leave it unchanged.  Teachers also tend 

to exacerbate existing inequities in access to information technologies: the information 

rich become richer (Schofield & Davidson, 1997). 

Reform can be achieved more effectively through the development and 

strengthening of relationships between all the stakeholders necessarily involved in that 

achievement (Bottino & Forcheri, 1998). Thus, it is unlikely to be achieved through a 

“grassroots” approach, or by “top-down” policy announcements enacted in isolation from 

those who have to implement those policies. The tidy demarcation of policy from practice 

is unhelpful. What is needed is an approach that incorporates collaborative and 

concurrent development of both policy and practice (Bottino et al., 1998, p. 165). As 

Darling-Hammond and McLaughlin imply, teachers need support at the level of practice, 

as well as conditions that support new practices.    

 

How Teachers Use ICT in the Classroom 
 

 Attitudes towards ICT in education depend most of the time on the personal  

history of each teacher and his/her personal experience of ICT training in school and 

industry.  
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Cuttance (2001) claimed that the effective use of Information and Communication 

Technology in schools has the potential to produce the following teaching and learning 

outcomes: 

• motivation and stimulation of learners and reduction in the risk of failure; 

• development of analytical and divergent thinking; 

• promotion of greater understanding, assimilation and creation of new knowledge 

through the presentation of information in fresh and relevant ways; 

• adaptation to students with different learning styles or special needs; 

• enhanced communication and collaboration with others; and 

• improved monitoring, guidance and assessment of individual students’ progress  

(p. 39).    

    

These claims on the pedagogical potential of information and communication  

technology are supported in the research conducted with technology using teachers. In a 

study reported by the United States Office of Technology Assessment (US OTA, 1995), 

it was found that while some teachers use technology in “traditional teacher-centred” 

ways, such as drill and practice for mastery of basic skills, or to supplement teacher-

controlled activities, there is a group of teachers whose teaching has been fundamentally 

changed by new technologies (OTA, 1995). These “accomplished” technology-using 

teachers reported that as a consequence of their use of Information and Communication 

Technology in the classroom they: 

• expected more of students; 

• felt more comfortable with students working independently; 

• presented more complex material; 

• tailored instruction more to individual needs; and 

• spent less time lecturing and more time overseeing small groups or working one-

on-one with students (OTA, 1995, p. 12). 

 

It is worth noting that while computer skills are important, the most critical  

skill for teachers is to know how, when and why to use ICT to optimise learning 

experiences. Computers have the potential to facilitate student-centred learning and to 
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structure learning environments in innovative ways. A key issue to success is how the 

technologies are used in classrooms. Healy (1998) expressed several concerns regarding 

the use of technology by some teachers. Her concerns included the discomfort among 

classroom teachers that technology has been shoved upon them without adequate training 

and technical support within the individual schools. Teachers have not had the 

opportunity to learn how new technology can be used as part of the classroom 

curriculum. Healy suggested that there is no objective evidence that computers produce 

long-term positive results for student learning. Healy also suggested that the push for 

technology for young children is not grounded in formative and summative research, and 

that many technology-related purchases are made by educational leaders in order to 

indicate to parents that the school system is keeping up with other school systems. 

 Tapscott (1998) proposed that the influx of technology into the classroom is  

responsible for a shift from pedagogy to the creation of a learning partnership. With the 

addition of technology, in many instances, the classroom is now a place to learn and not 

necessarily just a place for teachers to teach. “This is not to say that learning 

environments or even curricula should not be designed. They can, however, be designed 

in partnership with the learners or by the learners themselves” (p. 143). 

 This shift from teacher-centred to student-centred education does not diminish  

the importance of the teacher in the classroom, but rather emphasises the value of the 

teacher in the whole learning experience. The teacher, through the effective use of 

technology in the classroom, creates the learning experience for the learners. With 

student-centred learning, the learners themselves design the learning environment and 

curricula. This approach to learning is considered by many to be consistent with the 

constructivist view of teaching and learning (Tapscott, 1998).       

 

Strengths and Limitations of Using ICT in the Classroom 
 

 What is immediately evident is that the use of ICT in schools is not a simple 

panacea for solving problems of under-achievement, nor is it a straightforward way of 

raising standards of student performance. The investment of ICT resources in schools, 

and the development of accompanying teacher and student skills, should enhance the 
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overall effectiveness of a school and should also improve levels of academic 

performance. There, however, can be no guarantees that these things will happen. 

 The mere presence of a computer in a classroom does not automatically 

guarantee improved learning and teaching. Researchers (Means & Olson, 1995; Steketee, 

Herrington & Oliver, 2001) indicate that the use of computer-based instruction when 

compared with conventional instruction has a moderate to positive effect on student 

outcomes and on their attitudes to computers and learning. However, these results should 

be interpreted with caution, as the quality of computer-based instructional materials 

varies widely, as do the skills with which teachers are able to integrate ICTs into their 

teaching.  

 

Strengths of using ICT in the classroom  

 

 There are many ways in which ICT has contributed to school and classroom 

improvement. This has occurred particularly through the use of ICT as an aid to 

independent learning, as a motivator of students of all abilities, and as a set of 

innovative mechanisms for assessment and monitoring.  

 The use of computers has been found to enhance students’ motivation and self-

esteem. The integration of ICT can enhance student learning because it promotes 

student motivation by: 

• engaging learners (Jonassen, Carr & Yueh, 1998); 

• encouraging self-regulation and control over learning (Arnone & Grabowski, 

1992); 

• improving attendance and enhancing students’ attitudes toward learning (Charp, 

1998); 

• linking learners to information sources through hyperlinks and hypertext systems 

(Kozma, 1994); 

• catering for different cognitive styles; for example, helping visual learners see 

problems and solutions through interactive visual media (Kozma, 1994); 

• tracking learner progress (for self and reporting to others) (Kozma, 1994); 
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• linking learners to learning tools because ICT can cover long distance, support 

instruction and enhance learning (Hauser & Malouf, 1996); 

• increasing physical involvement and engagement with learning, in that computer 

users engage by using the mouse to control movements and actions, and by 

selecting courses of action or search strategies for themselves (Hauser & Malouf, 

1996); 

• facilitating cooperative learning in small groups or with others in virtual 

communities; for example, with hypermedia products and Logo programs, and 

research projects using online and off-line databases (Hauser & Malouf, 1996); 

• enabling distributed learning and cognition, which may broaden students’ 

experiences and perspectives (Hauser & Malouf, 1996); 

• facilitating student-centred learning, which allows students a degree of autonomy 

and self-management, and which offers some choice and flexibility in content and 

delivery (Saye, 1997); 

• encouraging independent learning among students, particularly those who are not 

high achievers in traditional book-based learning (Saye, 1997); 

• developing learners’ metacognitive skills in a computer environment (Clements, 

1999); and 

• offering a wider range of options through using online and digital delivery 

methods and establishing links with external experts in certain fields (this is 

particularly relevant for smaller schools with limited curriculum offerings, or for 

students in remote areas) (Clements, 1999).   

Therefore, ICT can enhance student motivation and engagement and ultimately 

 lead to improve learning outcomes. Interestingly, this contradicts Healy’s (1998) 

suggestion that there is no objective evidence that computers produce long-term positive 

results for student learning. 
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Limitations of using ICT in the classroom  
 

Computers and other technology tools are being used in schools to support a 

broad range of administrative and educational tasks. With this increased ICT integration 

in schools come both opportunities and problems.  

There are some negative implications in using ICT in schools. ICT has the 

potential to reinforce differences between economically advantaged  

and disadvantaged schools and students and to entrench existing inequities. It costs a 

great deal to maintain adequate computer equipment and software in schools. There are 

often disparities between students in terms of the types of ICT resources they have, and 

have access to at home. Inequitable access to ICTs may compromise the quality of 

learning experiences for students, both at school and later in life. 

Computers can be used as an effective classroom management tool to encourage 

students to collaborate on computer-related tasks, with a focus on student-centred 

activities using computers (Knutson & Coukos, 1999). However, for many teachers, 

particularly those new to teaching, integrating computers into the curriculum may present 

several practical classroom management challenges. For instance, there are often 

insufficient computers for individualised use, which means students may need to be 

grouped around computers. Problems can arise if groups are not effectively arranged or if 

students are not used to working collaboratively.  

If students are working online, there may be technical difficulties, such as 

computer crashing or network failure that could mean the planned task couldn’t be 

accomplished. Such classroom management issues can be addressed, but they can also 

cause frustration and stress for both teachers and learners.  

Heavy Internet users may become alienated from their regular social connections 

as they become increasingly involved in online cyber-relationships (Amichai-Hamburger 

& Ben-Artzi, 2002). Shyness and anxiety levels may contribute to individuals using 

electronic forms of communication and entertainment to avoid making face-to-face 

contact with others (Scealy, Phillips & Stevenson, 2002).  

Despite the apparently widespread use of computers, anxieties and phobias about  
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their use remain among some teachers (Bradley & Russell, 1997) and learners, 

particularly those classified as non-users (Murero, 2002). One researcher referred to 

computer-related anxiety as ‘technostress’ (Genco, 2000). Technostress is related to 

perceived technical competence and continues to have an impact on ways in which ICT is 

integrated into teaching and learning experiences.  

An Australian study, “Real Time” by Meredyth, Russell, Blackwood, Thomas, 

and Wise (1999), identified serious problems with the teacher knowledge and proficiency 

around the use of ICT. They found that although the majority of teachers possess basic 

skills and familiarity with computers, there was: 
 

…little evidence that teachers are extending these basic skills in ways that are likely to 

fundamentally change the ways they teach, or in ways that will enable the use of computers 

 as other than relatively low-level educational tools.  (p. 263)       

 

Meredyth et al. also argued that effective use of ICT could achieve “fundamental reform 

in everyday classroom practice”.  For example, ICT was associated more with the 

development of “competent citizens in this information age” than with skill development 

(p. 266). They argue strongly that technological competence must be seen as: 
 

… not only technical skills, but also understanding of the social and cultural relevance of  

learning activities, the ability to transfer knowledge and skills to new tasks and situations, 

and the capacity to think broadly and critically about the impacts of human activities on each other 

and the environment.  (p.270)   

  
Meredyth et al. recommended ICT skills be developed in the context of teaching other 

useful knowledge or integrated across the curriculum and be accompanied by the 

development of students’ awareness of “when and why they would use the skills, together 

with a readiness (even a desire) to use those skills” (p. 264). Such levels of awareness 

would contribute to the flexibility and the ability to be autonomous and adept to 

technology change. Schools develop and implement ICT products and models of ICT- 

based education, but due to the basic lack of rational discourse and rational culture 

development, there are no clear threads of ongoing improvement on existing models. As 
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it is, everybody is reinventing the wheel time and time again.  The different 

implementation policies stemming from the different views have an enormous impact on 

the future of the educational system and society at large. Meredyth et al. argued that it is 

vital that we look below the surface of the process of ICT introduction to education, 

expose the fundamentals of the different views that have guided this process until now, 

and encourage an ongoing rational and critical discussion amongst them.  

 

ICT Standards for Teachers 
 

The increasing prominence of computer and communication technology in 

classrooms and in educational policy has led to a range of approaches aimed at defining 

and implementing core competencies or skills for teachers in the use of these 

technologies in their professional duties.  

The ICT standards need to facilitate teachers and school leaders to reflect  

critically on their practice. Teachers need to continually seek improvement in their 

practice, to adopt and adapt new technologies and to take a pro-active role in leading and 

shaping change that may result from the application of new technologies in teaching and 

learning. 

According to the Department of Education, Training and Youth Affairs (DETYA, 

2000), all classroom teachers should be prepared to meet the following standards and 

performance indicators. 

Technology Operations and Concepts: 

• teachers demonstrate a sound understanding of technology operations and 

concepts;  

• teachers demonstrate introductory knowledge, skills, and understanding of 

concepts related to technology; 

• teachers demonstrate continued growth in technology knowledge and skills to 

stay abreast of current and emerging technologies; 

Planning and Designing Learning Environments and Experiences: 

• teachers plan and design effective learning environments and experiences 

supported by technology; 
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• teachers apply current research on teaching and learning with technology when 

planning learning environments and experiences; 

• teachers identify and locate technology resources and evaluate them for accuracy 

and suitability; 

• teachers plan strategies to manage student learning in a technology- enhanced 

environment; 

Teaching, Learning and the Curriculum: 

• teachers implement curriculum plans that include methods and strategies for 

applying technology to maximise student learning; 

• teachers facilitate technology-enhanced experiences that address content 

standards and student technology standards; 

• teachers use technology to support learner-centred strategies that address the 

diverse needs of students; 

• teachers apply technology to develop students’ higher order skills and creativity; 

• teachers manage student- learning activities in a technology-enhanced 

environment; 

Assessment and Evaluation: 

• teachers apply technology to facilitate a variety of effective assessment and 

evaluation strategies; 

• teachers apply technology in assessing student learning of subject matter using a 

variety of assessment techniques; 

• teachers use technology resources to collect and analyse data, interpret results, 

and communicate findings to improve instructional practice and maximise 

student learning; 

• teachers apply multiple methods of evaluation to determine students’ appropriate 

use of technology resources for learning, communication, and productivity; 

Productivity and Professional Practice: 

• teachers use technology to enhance their productivity and professional practice; 

• teachers use technology resources to engage in ongoing professional 

development and lifelong learning; 
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• teachers continually evaluate and reflect on professional practice to make 

informed decisions regarding the use of technology in support of student 

learning; 

• teachers apply technology to increase productivity; 

• teachers use technology to communicate and collaborate with peers, parents, and 

the larger community in order to nurture student learning; 

Social, Ethical, Legal and Human Issues: 

• teachers understand the social, ethical, legal and human issues surrounding the 

use of technology in K-12 schools and apply that understanding in practice; 

• teachers model and teach legal and ethical practice related to technology use; 

• teachers apply technology resources to enable and empower learners with 

diverse backgrounds, characteristics and abilities; 

• teachers identify and use technology resources that affirm diversity; 

• teachers promote safe and healthy use of technology resources; 

• teachers facilitate equitable access to technology resources for all students  

     (pp. 108-110). 

 

 It is essential that schools consider the implications of adopting these 

standards/performance indicators for teachers prior to wading into this large technology 

pond. It is also hoped that education systems, employer groups and individual schools 

will consider these standards in forming policy and implementing programs to develop 

competency. While it is evident that technology has a lot to offer education, it is 

important that it is not taken at face value, and that adequate thought and preparation is 

given to the introduction of new technology into the school curriculum.  
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Conclusion 
 

Across all Australian government and non-government school systems, there is a  

shared vision of improving student outcomes through the effective use of information and 

communication technologies (ICT) in teaching and learning. Also, supporting the 

progressive transformation of schools and their culture, and ensuring that substantial and 

continuing investments in infrastructure, professional development and curriculum 

products are well founded and fruitful.  

Without a good grounding in ICT, teachers and students will be disadvantaged in 

their ability to take part fully in the rest of the school curriculum and the wider world of 

work. It is clear that our society is rapidly transforming into one which is based on 

information, requiring its citizens to be familiar with, and at ease, with information-based 

resources and their manipulation. To take full advantage of such resources, all teachers 

and their students need opportunities to develop competency and confidence in the use of 

computers and their peripherals in a range of contexts.  

This chapter highlighted the importance of realising the intrinsic relationship 

between the strengths and potential limitations of ICT usage in classrooms. ICT can help 

the teacher to present a lot of information within a short period of time. This is a strength. 

Nevertheless, it can also be easily turned into a major weakness if the teacher uses it to 

dump information onto students without considering the time and process for them to 

digest it. If schools want to survive, they have no option but to adapt themselves to the 

era in which they function and which they have to serve.     

In order to make well-founded ICT implementation decisions in the field, we 

must initiate a rational discourse between the different theories, and form a model for 

ICT introduction that would reflect the state-of-the-art in the field.  

Meredyth et al. (1999), identified the following recommendations for ICT 

integration: 

• having ICT supporting good teaching and learning in an environment where 

teachers are expected to implement it through ICT implementation plans, 

teaching charters and the like; and  
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• requiring the teachers to gradually acquire competence with ICT, sometimes 

with the assistance of students and regularly with the help of colleagues. It is 

also essential for the technology to be absolutely reliable and effective.  

          In summary, Meredyth’s recommendations suggest that technology integration is 

very important for teachers and their ongoing professional development and also for their 

students. It is from these issues and available data relative to these issues that the 

investigation begins to form. 
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CHAPTER 4 

                  METHODOLOGY AND PROCEDURES 
 

In this methodology chapter is information regarding the characteristics of a 

qualitative research study, the research setting and participants for this study, the 

rationale for the use of the case study approach and the unit of analysis and the data 

collection methods. The issue of trustworthiness is also discussed. 

This research used a case study methodology to investigate the process of 

adoption of new technology for a group of seven teachers in a Victorian Catholic 

secondary school. The research focused specifically on the factors that affect the 

teachers’ support, or otherwise, of the introduction and integration of the new computer 

program known as the “Blackboard” Learning System (Release 6). The study explored 

the needs, beliefs and perceptions of the users of the program, in relation to their own 

participation in the adoption of “Blackboard” program, and their perceptions of a planned 

change process. 

 

Characteristics of Qualitative Research Study  
 

The characteristics of qualitative research define the nature of the research 

process I used to learn more about how teachers perceive and experience the process of 

implementing new technology into their classroom, and the teaching strategies they use 

in this process. A qualitative research design assumes a worldview in which “there are 

multiple realities, that the world is not an objective thing out there but a function of 

personal interaction and perception” (Merriam, 1988, p. 17). 

These realities are dynamic and change over time. This view is important to 

research in that it attempts to bring understanding to a process or event as perceived by 

the participants in that event. In the education field, classrooms are of a dynamic nature, 

unique and constantly in flux. A qualitative design is an effective research design to use 

in this educational setting.  

According to Bogdan and Biklen (1992), qualitative research has five major 

characteristics. The design provides the researcher with an avenue to step inside of the 
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context of what is being researched. Qualitative research has the natural setting as the 

direct source of data and the researcher is the key instrument (Bogdan & Biklen, 1992). 

The nature of the research is descriptive and I am concerned with process rather than 

simply with outcomes or products. The description of a process or event is valuable when 

quantitative research designs do not provide the insights necessary to understand the 

participants’ role in the process, and their perceptions of the experience. Qualitative 

researchers analyse their data inductively. The research is like a funnel in which all the 

possible information is collected and then organised into themes and patterns revealing 

the meanings from the participants’ perceptions.  

I am involved in and not removed from the research process in a qualitative 

design. I brought my biases as a technology studies teacher to the research study. I 

developed my theories through trial and error and evaluation of student participation and 

achievement in using the new technology. As a full-time technology (design and 

production) teacher, I do not understand why some teachers are often reluctant to learn 

and implement teaching strategies that integrate new technology into their classrooms. 

One of the key aims of this study is to support administrators and teachers to understand 

how teachers perceive and experience the process of adopting new technology into their 

school curriculum. 

The data collection for this study was conducted in a field setting. Interviews, 

observations, email correspondence, and documents were all used in the data collection 

process (Creswell, 1994). The information from the study is presented as a description of 

the process the seven teachers experienced in integrating “Blackboard” computer 

program into their classrooms.  

The study was inductive in that it attempted to identify patterns or trends in the 

process of integrating new technology in the classroom. The research questions for this 

study are outlined in the form of a main question followed by sub-questions (Miles & 

Huberman, 1994). 

The following four constructs of qualitative research, proposed by Lincoln and 

Guba (1985), were used to judge the soundness, usefulness, and bias of the data collected 

during the study: a) credibility; b) transferability; c) dependability; and d) confirmability 

(These are further discussed later in this chapter).  
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Rationale for the Case Study Methodology 
 

The case study is an examination of a specific phenomenon. In this case, it is a 

specific process those teachers are experiencing. The case study seeks holistic description 

and explanation (Merriam, 1988). The case study design is particularly well suited to 

situations where it is impossible to separate the phenomenon’s variables from their 

context (Yin, 1989).  It is the goal of this case study design to accurately describe and 

give voice to the informants being studied. The emphasis is on filtering meaning from a 

variety of data collection methods. 

 A case study methodology was the preferred method for this research because the 

study intended to investigate individual responses, and a case study approach provided 

the opportunity to look in detail at the impact of a planned process of change on those 

directly affected. 

A descriptive case study is the best method of providing the rich and complex 

details of this issue. Yin (1994a) defines a case study as “an empirical inquiry that 

investigates a contemporary phenomenon within its real-life context, especially when the 

boundaries between phenomenon and context are clearly evident” (p. 13). I, therefore, 

chose case study research in order to gather information of a greater depth than would be 

possible using another methodology, such as survey data. 

This study was descriptive as it focused on the perceptions of the direct users of a 

new computer program about which no previous data was available. Additionally, a study 

of the literature revealed that little research had followed the changes in the perceptions 

and feelings of one direct user over time, hence, this study was investigating a potentially 

new area in ICT integration. Grinnell (1985) comments that the case study “is well suited 

to observation and description of complex inter-relationships among constituent parts of a 

social system. The objective…is to understand the system as a whole or the pattern that 

exists among all the constituent elements” (p. 302). 

 According to Bell (1987), the case study methodology has also been described as 

an umbrella term for a group of research methods that have in common the decision to 

focus an inquiry around a specific instance or event. The philosophy behind the case 
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study is that sometimes just by looking carefully at a practical, real-life instance, a full 

picture can be obtained of the actual interaction of variables or events.  

 The case study allows the investigator to concentrate on specific instances in an 

attempt to identify interactive processes that may be crucial but that are transparent to a 

large-scale survey. Thus, the aim of the case study is to provide a three-dimensional 

picture of the situation. It should illustrate relationships, corporate-political issues and 

patterns of influence within a particular context.    

 

Generalisation from Case Studies 
 

A common criticism of case studies is that they provide a description of a 

particular instance but that they do not provide the means by which generalisation can be 

made. Inherent in this criticism is the assumption that a generalisation is a general rule 

from which predictions about particular instances can be deduced. Hamilton (1982) 

argues that “the customary usage of the term generalisation is derived from the physical 

sciences and rests on three assumptions: first, that nature is uniform in time and space; 

second, that closed population can be unambiguously defined; and third, that the defining 

attributes of a population are shared by all its members” (p. 106). Hamilton suggests that 

the kinds of research problems posed in education do not warrant these assumptions. 

Thus, this point of view appears to Hamilton to undervalue the process of case study 

research.  

Stake (1995) argues that general rules of another kind are of value in 

circumstances where the object is to use those rules to guide action. From a case study, he 

says, it is possible to make “naturalistic generalizations” in which “the similarities of 

objects and issues in and out of context” and “natural convariations of happenings” can 

be recognised. He writes: 
 

They derive from the tacit knowledge of how things are, why they are, how people feel about 

them, and how these things are likely to be later or in other places with which this person is 

familiar. They seldom take the form of predictions but lead regularly to expectation. They guide 

action; in fact they are inseparable from action.  (p. 74) 
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In other words, it is Stake’s view that the kinds of generalisations emanating from case 

studies belong in the world of everyday rather than academic knowledge: in the world of 

action rather than general theory building. Hamilton (1982) sees the process of 

interpretation of case study data as being one of theory building:  

 
To group sense data into categories is to identify logical relationships (e.g., school/not school) and 

generate concepts; to group concepts into schemata is to codify information and generate theory; 

and to generate theory is to ‘make’ sense through the rendering of an account; and to render an 

account is to communicate by symbolic means (e.g., words) about events that are (or may be) 

remote in time and space.  (p. 108) 

 

In order to analyse our data, we must be able to identify bits of data. One way to 

do that is by grouping the data (Hamilton, 1982, also calls it creating categories). Here 

we put the bits of data, which seem similar or related into separate piles, and then 

compare the bits within each pile. We also can divide up the items in a pile into separate 

sub-piles if the data merits further differentiation.  

It is a process in which the generalisation always remains provisional and subject 

to what Kemmis (1983) describes as a dialectical process of interpretation and seeking 

contradiction. He points out that naturalistic generalisations develop within a person as a 

result of experience, may become verbalised, and may pass from tacit to propositional 

knowledge. Naturalistic generalisations have not yet passed the empirical and logical 

tests that characterise formal scientific generalisations. Kemmis (1983) asserts that the 

true value of non-experimental research lies in its connection to the real world, its ability 

to describe actions in their social and historic contexts, and its ability to rationally 

critique these descriptions (p. 150). 

 
The Research Setting and Participants   
The School 

 

The research setting for this study is a Catholic secondary school in Melbourne’s 

northern suburbs. The population of this school during the investigation included 1,300 

students, one principal and two assistant principals. The average class size was 28 
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students. Two computer resource labs held 30 IBM computers each, purchased in 2004, 

in the first round of the “Blackboard” program introduction. 

The school has three campuses junior, middle, and senior with 1,300 students 

enrolled in years 7-12. They are involved in nine study areas including Arts, Business 

Studies, English, Human Development, Mathematics, Science, Technology Studies 

including Information and Communication Technologies, Studies of Society and 

Environments (SOSE) and Languages Other Than English (LOTE). There is also a range 

of Vocational Education and Training (VET) courses offered to students. There is a staff 

of 95 full-time classroom teachers and 40 support staff.  

The school is paving the way for the adaptation of new Information and 

Communication Technologies (ICT) within Australian secondary classrooms. During the 

past three years, the technology has changed from a Macintosh to IBM format and from 

stand-alone to networked computers. Late in 2003 a proposal written by the Information 

and Communication Technology Coordinator was presented to the School Council and 

then published for distribution to parents and the school community. This proposal 

outlined many of the benefits of the “Blackboard” program. It described how the school 

could provide students with the best of all possible computer programs and a web-based 

course delivery environment, using both IBM and Macintosh-based platforms. 

 This proposal stated that: 

 

Offering a multi-platform approach to computing also allows students and  

teachers with home computers the opportunity of working at home and at school  

on projects regardless of whether their home computer is an IBM or Macintosh.  

(ICT Coordinator, 2003, p.2)  

 

After outlining the benefits of “Blackboard” in the proposal, the coordinator 

explained why the school should introduce the “Blackboard” program into the 

curriculum.  

 

It is my belief that the new technology “Blackboard” Learning System (Release 6) 

 assists students to focus on high-order learning tasks and enables teachers to  

guide students in tasks that would be beyond the normal classroom. The benefit  
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of the new technology is not to educate students in technology but to use technology  

to educate students. (p. 4) 

This proposal was presented and accepted by School Council during the last term 

of 2003, when the school felt that the introduction of the “Blackboard” program would be 

in the best interests of its students and teachers alike. 

As a result, the school’s leadership team made the strategic decision to adopt the 

“Blackboard” online learning platform. “Blackboard” was designed to serve the needs of 

years 7-12 teachers who were eager to extend their face-to-face classrooms in an online 

environment. Teachers in the school were subsequently introduced to a number of the 

following features of “Blackboard” that would extend the classroom community beyond 

school walls: 

•  posting course materials and handouts on the web; 

•  providing online forums for class discussions; 

•  collecting and annotating Internet-based curricular resources; 

•  using online assessments to help students prepare for standardised tests; 

•  communicating more easily and effectively with parents via chat tools; and 

•  differentiating instruction for exceptional populations (gifted and talented,   

    special education, advanced placement) using group communications. 

Since 2001, the school has been pursuing an agenda for whole school change. The 

key goal of the whole school reform effort has been to provide a safe, caring environment 

which promotes a positive attitude to learning and excellence, and to improve the quality 

of teaching and learning at the school. The incorporation of the widespread, effective use 

of ICT, a reconsideration of approaches to teaching and learning and an organisational 

restructure were all, in combination, intended to contribute to that key goal. ICT was the 

catalyst for the reform effort. Its introduction was to play a major role in the 

transformation of teaching and learning and the reorganisation of leadership and 

administration arrangements. ICT has played an important role in the whole school 

change process. The role of ICT in education has been fully explored in the previous 

chapter.  

The original school ICT plan contained the following goals: 

1. To provide a quality learning environment 
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2. To promote excellence in all aspects of student learning 

3. To deliver quality teaching and professional development in all learning area, and 

4. To streamline administrative communication, record keeping, reporting and 

student attendance by using computer technology (School’s Policy Handbook, 

2004).  

In 2003, the school’s first “Blackboard” plan was developed and endorsed as a 

priority by the leadership team. The school’s leadership team considered that whole 

school change is a process and not an event. They spoke about the innovation being 

ongoing, a continuing practice and having no finish line.       

Over the past four years, the school has: 

• revised its overall organisational structure; 

• reorganised its decision-making processes and procedures; 

• expanded and revised its curriculum arrangements; 

• developed  extensive in-house professional development programs; 

• established a formal annual review and appraisal process for all staff; 

• redesigned much of the classroom space so as to accommodate better student 

centred-teacher guided learning; and 

• firmly located itself as a leading school in the integration of ICT into a wholly 

changed school setting. 

The school provided its teachers with continued occasions to not only collaborate 

to teach students, but to work in an environment built on mutual dependence, sharing and 

helping. The teacher collaboration at the school is not merely surface congenial acts 

towards one another, but true-shared work that had an impact on the culture and on each 

other. 

From my observations having worked at the school for seven years, the school is 

enthused through its own growth efforts. The leadership is aware that paying attention to 

both individuals and the school culture as a whole is important in nurturing a healthy 

environment. The personal and professional care taken by all members of the school 

reflects the strong welfare culture prevalent in the school. They purposely embedded their 

values and beliefs into their actions and daily events. They tended to each other. By being 
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aware of both the explicit and implicit cultural elements, the members of the school could 

seek to continue their development in more specific and concentrated efforts. 

There is an air of collegiality about the school. Teachers plan and work in groups. 

There are numerous working groups, some developing new practices and others 

monitoring current practices. There is a sense of harmony and purpose within the 

energetic school community.  

 In looking at school renewal, the teachers and administrators can put into place 

action that is directly related to their cultural elements. Fullan (1991) correlated the 

culture of a school with the leadership of the building administrator(s). Hargreaves and 

Fullan (1992) use the concept of “culture” to refer to the guiding beliefs and expectations 

evident in the way a school operates, particularly in reference to how people relate (or fail 

to relate) to each other.  

The principal is directly responsible for a style of leadership that invited others in 

the school to become leaders. He is highly visible yet not authoritarian. His role is crucial 

in sustaining the culture’s growth and proactivity. The principal believed in delegating 

his responsibilities to others, making decisions via consensus and tending to the 

members’ personal as well as professional needs. Cunningham and Gresso (1993) talk 

about the process of delegation that an administrator can establish. It is a style of 

leadership that encourages employees to take risks, be unique, and make a difference, 

thus enabling schools to be true centres of learning. They add that an administrator must 

help employees to see greatness in themselves, others, and in their school. “All should be 

asked to celebrate their fullest potential. If an administrator can learn the methods to 

delegate to those closest to the problem or issue, they will feel empowered to develop the 

appropriate response or program to meet the needs of their constituency” (p. 191).      

 

The Participants 

 

The participants included seven teachers (four females and three males), and me, 

the researcher. The teachers volunteered because they have multiple curriculum and 

teaching responsibilities with technology.  The seven teachers from different Key 

Learning Areas were interviewed during the course of the study. They represented a 
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broad cross-section of the teaching staff (in terms of gender, total teaching experience, 

and curriculum responsibilities) at the school.  

The teaching responsibilities for each of the positions within the school are 

outlined in Table (2) below. The criterion used to categorise teachers’ computer usage 

and the “Blackboard” program was based on interview data and the number of bookings 

they made for the computer lab for teaching purposes. Computer laboratory records were 

also analysed to derive a pattern of teacher computer use and “Blackboard” integration. 

The pattern of overall computer use in the school was derived from the computer 

equipment booking sheets that all teachers, regardless of whether they used the computer 

for teaching with “Blackboard” or some other purpose, completed. Of the seven teachers 

interviewed and according to computer labs’ bookings and observation periods, one 

teacher was classified as a low-user in that she had booked a computer lab less than five 

times a week for teaching with or without “Blackboard” (but she had experience of them 

in other contexts). Two were medium users as they booked a computer lab six to twenty 

times a week and four high or frequent users of the computers and “Blackboard” in 

teaching as they booked a computer lab for more than twenty one times a week. The 

school has not given all the teachers’ laptop computers but just those whose role requires 

them and who are in a leading position, such as key learning area leaders.  

 

 

Table 2: Background information on the teachers (names are pseudonyms)      

 
Teacher     Subject taught   Teaching experience  Computer usage Blackboard integration Laptop provision   

Rhonda               English  13 years  Low  Sometimes          No 

Phillip  LOTE  13 years  Medium  Occasionally          No 

Edward  KLAL/PE  15 years  High  Frequently         Yes 

Lisa  KLAL/SOSE 14 years  High  Frequently         Yes 

Anne  English  12 years  Medium  Sometimes         No 

John  Curriculum  16 years  High  Frequently         Yes 

  Coordinator/RE 

Trish  ICT Coordinator 18 years  High  Frequently                Yes 
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Data Sources and Collection Procedures 
 

Data for this study were collected by means of one-on-one interviews with each 

teacher. The data collection period was during the 2004 school academic year. 

Audiotaped and semi-structured interviews were conducted with the seven teachers on 

three occasions. The initial interview was during Term 2 of 2004, and teachers were 

asked to describe their experiences in acquiring new technology skills, their frustration 

with technology, knowledge about “Blackboard”, anticipated impacts of “Blackboard” 

Learning System (Release 6), and changes that “Blackboard” was making in their 

teaching (see Appendix E). A second interview during Term 3 of 2004, and final 

interview during Term 4, explored issues, such as professional development, access, time, 

how they saw their “Blackboard” use evolving, their thoughts, experiences, and feelings 

in integrating “Blackboard” in their lessons (see Appendix B). The participants of the 

study were involved in interviews that occurred during or after school. Before an 

interview began, I informed the interviewee about the recording process and guaranteed 

confidentiality.  

Each interview was approximately half an hour in length and focused on a set of 

semi-structured open-ended interview questions (see Appendix B). At the conclusion of 

each interview, member checking was used. In their book, Naturalistic Inquiry, Lincoln 

and Guba (1985) state, “using member checking is a crucial technique for establishing 

credibility” (p. 314). This technique allowed the respondent an opportunity to assess 

intentions, correct errors, and volunteer additional information.  

Participants were given the option to remain anonymous and each chose to retain 

anonymity. As a result, names, place names and other potential identifying factors have 

been changed to respect the participants’ wishes. Patton (1990) explains that the purpose 

of interviewing is to access things that the researcher cannot observe, issues, such as 

feelings, thoughts and intentions and behaviours that took place at some previous point in 

time. These otherwise unobtainable issues can be used to illuminate culture and the 

significance of behaviours. I, therefore, chose both participant observation and interview 

to investigate what happens when “Blackboard” is integrated into classroom settings. I 

kept a journal used to record observations.       
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 The seven teachers were encouraged to keep an email dialogue with me 

throughout the school year in order to follow up on interviews (see Appendix F). This 

correspondence served as a journal of the teachers’ feelings, questions and perceptions as 

they worked through the school year using the “Blackboard” program. In the course of 

each interview, new questions emerged, requesting either elaboration or further 

exploration of events, feelings, or perceptions. Non-formal interviews were requested 

upon review of the interview transcripts as needed for further elaboration or information 

confirmation. Telephone calls were made occasionally to follow up on email that wasn’t 

answered, to schedule observations and conduct interviews, and to keep in contact with 

the seven teachers during the school year. 

Each participant was invited to share personal experiences of using the 

“Blackboard” program in everyday teaching and encouraged to relate instances where 

difficulties had been experienced, as well as where the new technology was felt to be of 

great value. As these areas were explored, recurring issues were explored further and 

there was some sharing of experiences in using the “Blackboard” program. Participants 

were also contacted to gain permission to observe them teaching a lesson using 

“Blackboard” in their classroom and during their planning periods. Observations of the 

planning periods allowed the teachers to talk through the implementation process of how 

they would actually teach with the new technology. Field notes were taken and one class 

period was devoted to observation, focusing on the teachers’ teaching methods and 

activities during that period. Observations of the participants teaching lessons using the 

“Blackboard” program were valuable for several reasons. The data illustrated the 

teaching strategies and classroom management methods used to integrate the new 

technology into their lessons. The data also illustrated the settings in which the teachers 

were working. Field notes were recorded in a research journal as soon as possible after 

classes, interviews and meetings with teachers. Lee (1997) describes the keeping of a 

research diary as having three potential uses: as a repository for descriptive data, as a site 

for data analysis, and as a test bed for theories. The observations recorded in the research 

journal were necessarily selective, and were filtered by the focus and perceptive powers 

of the researcher. They were filtered further because they were recorded after the event, 

relying on the researcher’s memory. Observational evidence was often useful in 
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providing additional information about teachers’ experiences in integrating “Blackboard” 

in their classrooms. Ball (1984) points out that “the distinction between data collection 

and data analysis in participant observation research is necessarily artificial” (p. 96). 

Perception and interpretation form part of an active dialogue that constitutes the 

observation.   

Finally, collecting the lesson plans and students’ projects that the participating 

teachers developed was helpful in seeing how teachers and students envisioned classroom 

lessons working out. These lessons and projects provided clues on the design process and 

how the teacher planned to use the “Blackboard” program in his/her teaching. The lesson 

plans identified the teaching strategies and methods the teacher intended to use when 

teaching a lesson with the “Blackboard” Learning System (Release 6) component. 

 

Sources of Evidence 
 

Data collection for this study began on May 2004 after ethics approval and 

continued through to the administration of students’ exams in December. Two categories 

of data sources were gathered in this research: primary and secondary. Primary data 

sources included interviews, observations, teachers’ journals, and field notes. Secondary 

data sources included a variety of documents (i.e. students’ projects, school policies, and 

newsletters). 

 

Interviews 

 

Interviewing was the primary means of data collection in this study. Interviews 

are essential source of case study evidence because most case studies are about human 

affairs. These human affairs should be reported and interpreted through the eyes of 

specific interviewees (Yin, 1994, p. 20). Interviewing is a productive way of gaining 

information about events outside an observer’s range (in time and space) and about the 

interviewee’s point of view. The key problem is determining whether the interviewer is 

being told the truth.  
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Denscombe (1983) points out that interviews used without the support of other 

techniques of data collection “can lend themselves to misrepresentation because the 

respondents can adopt particular stances toward the interviewer, or the questions, which 

effectively prevent the interviewer from discovering the truth” (p. 113). 

The interviewee is an active agent in the encounter with an interest in controlling 

the amount and type of information revealed. Descombe observes that the information 

given is negotiated between the researcher and respondent on the basis of rapport and 

trust. The other two major issues are whether or not the respondent is able to tell the 

truth, that is whether they have in the first place the knowledge, and in the second place 

the recall of events, motives, and points of view. The answer is to incorporate checks into 

the overall strategy. 

Descombe suggests the following checks on interview data. 

1. When reporting interview material, look for elements shared by more than one 

account and construct a version in which the significance of the elements can be 

assessed. 

2. The significance of accounts and elements of them can be assessed for: 

(i) their plausibility 

(ii) the informant’s reliability 

Crosschecking between accounts can give a good indication as to misleading or 

missing information. One procedure suggested is that of triangulation in which role 

partners compare and discuss their accounts. Using triangulation accounts can be checked 

for: 

(i) falsification: where relevant and necessary actions to support an account are 

missing; 

(ii) inconsistency: where role partners express different views about what the other 

claims to have been doing, and; 

(iii) discrepancy: where role partners identify discrepancies between the others’ 

professed values and actual behaviour (Descombe, 1983, p. 117). 

3. Spending time on site creates a familiarity with the school and its nuances that not 

only gives a background to judgement but a familiar person with whom respondents 

are more likely to talk. 
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4. Where possible precede interviews with observation. 

Descombe’s four points relate primarily to the analysis of interviews for sources 

of evidence. The difference between evidence and data was discussed in some detail 

above, and as an aid to the reader Stenhouse’s distinction is repeated here: 

 
When we interview for data, we attempt to gather information whose reliability and  

status is defined by the process of data gathering. When we interview for evidence our  

aim is to gather information whose reliability and status is left problematic and has to be 

established by critical comparison and scrutiny.  (Stenhouse, 1983a, p. 50) 

 

  Interview material treated as evidence included observations of other teachers, 

decisions or events and throw-away lines which, when combined with other evidence, 

were strongly suggestive of particular events and relationships. Whatever possible 

evidence I gained from the interviews was crosschecked with other informants, 

documentary sources or observations. Where interview and observation evidence 

contradicted each other, observation evidence was considered to be more accurate.  

At the beginning of each interview the recording device was tested and 

interviewer and interviewee were agreeably comfortable. A broad opening statement 

concerning the nature of the study preceded each interview and at this point the issue of 

confidentiality was raised. Confidentiality was assured with no real names being used. 

Participants were identified by pseudonyms. Transcripts and tapes were filed under the 

pseudonyms during the study and no identifiable data was used in the project report. 

After the interview recordings were transcribed, I sent interview transcriptions to 

the participants through email or in person. When necessary the participants made the 

appropriate changes to the interview transcripts and initialled the documents to verify 

their accuracy. 

 

Observations 

 

The purpose of the observations was to follow up on the interviews in the 

classrooms. Participant observation afforded me two roles: one was to engage in the 

activities of the setting, and the second was to observe, report and describe the aspects of 
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the setting. My observations concentrated on recording the words and actions of the 

teachers as they used the “Blackboard” program in order to analyse them in greater detail 

later (Bogdan & Biklen, 1998).  

  On entry to the periods of observation, I presented myself as a researcher seeking 

to observe events and where appropriate, to interact with participants during the course of 

their teaching with the “Blackboard” program. Initially, my presence in the classrooms 

was cause for formal introductions and polite but welcoming conversation, but by the end 

of the first semester little notice was taken. It appeared that sufficient teachers came and 

went from the classrooms, (including emergency teachers and student-teacher 

supervisors) that the intermittent appearance of familiar faces was an acceptable part of 

school life.  

For classroom and computer lab observations, permission was sought from 

participants and freely offered. Usually teachers would introduce me to the class at the 

first observation session as a teacher undertaking a research study in the school, but on 

other occasions the role became blurred when teachers invited me to participate in classes 

as an observer. These situations offered an opportunity to interact with students as a 

researcher. Students appeared to pay little or no attention to my presence except during 

some lunchtime computer lab sessions. On these occasions some boys appeared more 

interested to work on the “Blackboard” program. In addition, observations of the 

teachers’ daily interactions and conversations with other members of their faculty were 

recorded. The objective was to build a descriptive picture of teachers when adopting and 

integrating “Blackboard” into their lessons.   

Johnson (1975) argues that such observational records are a social product and 

cannot be considered to reflect an objective reality. When he compared field notes with 

tape recordings of particular encounters he observed that they differed due to: 

(i) the natural limitations of an observer’s memory; 

(ii) the selectivity of the observer’s perception and attention; and 

(iii) the unexpressed nature of many understandings (p. 58). 

Johnson’s principle conclusion is that observation is better focused on the process 

or how things are done rather than the content or what is done. However, it also follows 

that observation needs to be combined with other methods of data collection, such as 
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interview, document collection, the objective being to cross-check accounts. Because 

these observation records were to be treated as evidence, notes were kept on both the how 

and what of the occasions, what happened in computer labs being the material upon 

which the interpretation of process was based.  

Inclusion of both the events and their interpretation in the account permits the 

reader a measure of judgement as to the validity of that interpretation not withstanding 

the selective nature of the observation and recording process. Because of my role as an 

active participant (Wolcott, 1988, p. 194), fieldnotes were not taken during classtime. 

Instead, they were recorded in a research journal as soon as possible after classes and 

meetings with teachers.  

Lee (1997) describes the keeping of a research diary as having three potential uses 

as a repository for descriptive data, as a site for data analysis and as a test-bed for 

theories. My journal formed part of my data: it was a site for recording events. They were 

filtered by the focus and perceptive powers of one person. The data collected from 

observations was filtered further because it was recorded after the event, relying on my 

memory. Ball (1984) points out that “the distinction between data collection and data 

analysis in participant observation research is necessarily artificial” (p. 96). Perception 

and interpretation form part of an active dialogue that constitutes the observation. This is 

a weakness of ethnographic methods, but it is also a strength. Wolcott (1988) claims, “the 

ethnographer is the research instrument”: 
 

That instrument… the ethnographer in person…has been faulted time and time again for  

being biased, inattentive, ethnocentric, partial, forgetful, overly subject to infection and  

disease, incapable of attending to everything at once, easily distracted, simultaneously too 

involved and too detached…the list goes on and on. Be that as it may, what better instrument 

could we ever devise for observing and understanding human behaviour?  (p. 190)   

 

The purpose of collecting field notes was to maintain a written account of the 

observations in as much detail as possible. Bogdan and Biklen (1998) defined field notes 

as “descriptions of people, objects, places, events, activities, and conversations. In 

addition, as part of such notes, the researcher record(s) ideas, strategies, reflections and 

hunches, as well as note-patterns that emerge” (p. 107).  
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The amount of notes taken during the observation varied depending upon the 

extent of my participation in any given setting and time. Notes were jotted down 

whenever possible during the session to remind me of important issues during the 

session. Immediately following each session, I would elaborate on my notes usually in a 

chronological order of observed events. 

The field notes contained descriptive and reflective materials (Bogdan & Biklen, 

1998). The descriptive part included the greatest amount of information. The field notes 

were very specific to the daily interactions of the teachers as they moved throughout their 

day when integrating “Blackboard” in their subject areas.     

In writing the research report, these observational records were used in 

conjunction with other sources of evidence to construct an account of the study. On 

occasions they alerted me to issues that were explored through interviews and 

documentary sources. They also provided evidence on matters brought to light in the 

interviews and documents.  

 

Documents  

 

Most of the material used in constructing the account of the development of 

school computing policy and of the introduction of “Blackboard” Learning System 

(Release 6) at the case study school was derived from documentary sources including 

policy statements, newsletters, and minutes of meetings. Gottschalk (1983a) outlines an 

interrogative procedure that I used for documentary analysis: 

1. What is the question(s) that the document is to assist answering? 

2. Who is the author? Was the author an eyewitness? If not, what were the sources  

of information? How much time elapsed between the events and the recording? 

What was the purpose of the record? Who was the audience and why? Each of 

these questions is directed at answering the major question: was the author able to 

tell the truth of the events and willing to do so? 

3. How close was the author to events?  

4. Does the document contain hearsay or secondary evidence? If so, on whose 
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evidence does the secondary witness base the statement? Is the primary source 

reported as a whole? If not what details are accurately reported? (p. 44). 

The collected documentation of material, such as school policies, newsletters, 

course syllabi and samples of students’ works were reviewed in order to glean any 

references made to the technology and “Blackboard” integration and helped to create 

assertions that guided the study.  

This process continued through each day’s notes and interview transcriptions. 

Doing this allowed me (the researcher) to see what was happening in the setting and gave 

me a chance to ask important questions right away.  
 

Data Management 
It is important to have a plan for data management at the outset of a research  

study. According to Patton (1990): 

 
 The data generated by qualitative methods are voluminous. I have found no way of preparing 

 students for the sheer massive volumes of information with which they will find themselves  

 confronted when data collection has ended. Sitting down to make sense out of pages of interviews  

 and whole files or field notes can be over whelming.  (p. 297) 

 

With this statement in mind, I utilised several strategies to manage the data. 

Interviews were tape-recorded and transcribed and notes were taken during observations 

in the classrooms and then recorded as soon as possible.  

All transcriptions were stored in Word files on the computer and on backup disks.  

Memoing was used throughout the process by placing any notes, thoughts or ideas into 

margins in order to support familiarisation with data and identify the main themes. Key 

information was placed on index cards so I could rearrange the data within constructs and 

their typologies. Each card was cross-referenced with each transcript in order to identify 

what each teacher said about a certain topic.  

Files for data were also organised and maintained in a standard file cabinet to 

identify issues, concerns and perceptions. Each file was colour-coded by theme for easy 

access. I grouped together statements that were similar or related. For example, Anne 

stated:   
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Availability of computers is for me the utmost. I need to have a laptop  

at hand. It needs to be easily accessible...  

     (Interview 2, Anne, June 2004) 

 Phillip stated: 

Having a laptop computer is a big factor in determining whether I will use 

the “Blackboard” in my classrooms or not in the future... 

      (Interview 2, Phillip, June 2004) 

These two quotes were written on one index card, along with several similar ones 

located throughout the transcripts. I recorded a heading on the top of the card, “Access to 

computers”. This theme describes teachers’ experience with having access to computers 

at school and home. I discovered that the majority of teachers had made a related 

statement and based on the contents, in which the statement was made, I assessed that 

teachers felt strongly about it. I therefore defined this statement as a major construct 

about “Access”.   

I found the data management component of this study to be one of the most 

challenging. The amount of data from observations, interviews, journal entries, and 

document analysis was a major challenge. Data management also proved to be one of the 

most time-consuming aspects of the entire process. Bogdan and Biklen (1998) offered 

suggestions for novice researchers to consider when dealing with the data. Their 

suggestions included having an appreciation that these processes are time-consuming and 

setting aside adequate time to deal with the data is essential.   

 Each construct had its own folder for information storage and the participant 

folders had additional sub-folders for observations, interviews and journals. Additional 

folders and sub-folders were created for documents as they arose from the data. 

 
Analytic Procedures 

Data analysis involved systematic, descriptive coding to identify constructs and 

typologies that emerged from the data collected. “Data analysis is the process of 

systematically searching and arranging the interview transcripts, field notes, and other 

materials accumulated to increase understanding of them to enable the presentation of 

what was discovered” (Bogdan & Biklen, 1998, p. 157).   
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According to Marshall and Rossman (1995), analytic procedures fall into five 

modes: organising the data; generating constructs, themes and patterns; testing the 

emergent hypothesis against the data; searching for alternative explanations of the data; 

and writing the report. Each phase of data analysis entails data reduction as the reams of 

collected data are brought into manageable chunks. Through analysis and interpretation, I 

brought meaning and insight to the words and acts of the participants in the study. 

The process of data analysis in the qualitative design involves taking the data 

apart and then reconstructing it to identify what is to be learned and to identify the 

patterns that might reside within the data. In case study research, Yin (1989) regards the 

primary modes of data analysis as: 

 
(a) the search for “patterns” by comparing results predicted from theory or the literature;  

(b) “explanation building”, in which the researcher looks for casual links and/or explores 

plausible or rival explanations and attempts to build an explanation about the case; and  

(c) time-series analysis in which the researcher traces changes in a pattern over time.  

(Creswell, 1994, pp. 156-157) 

 

 I followed the advice of Merriam (1998) and analysed data during the collection 

procedure. After each observation and transcription to field notes, the notes were read 

and re-read noting areas of interest, concern, questions or general assertions. The second 

set of transcribed notes was read and re-read following the previous set of guidelines.    

The analysis of data was completed over a number of iterations and contained 

different elements from the collected sources. The data collected was analysed for 

patterns or categories of information on teacher’s perceptions and experiences in 

adopting “Blackboard” in their classrooms. The analysis of the data is a concurrent 

process with the collection (Tesch, 1990). Data collection and analysis inform or drive 

each other and the results of the analysis suggest some type of higher-level synthesis of 

the information (Tesch, 1990). Beginning codes were generated from the research 

questions and evaluated for fit as the data were analysed.  

Interviews were audio recorded and transcribed by me and returned to the 

participants within one week to allow the participant to make any changes or adjustments 

that he or she wished to make to the original statements. They were then converted into 
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text documents for use with a computer-coding program, which was used to identify and 

cross themes, and provide analysis to assist in the interpretation and reporting of the data 

obtained. 

 I used a system of content analysis that involved identifying, coding and 

categorising the main themes in the data. I used a word-processing package to cut and 

paste comments and to compare and look for similarities/differences and conclusions.  

I identified seven broad constructs to support the analysis and description of the 

data. Creating constructs triggered the formation of a conceptual scheme that suited the 

data. This scheme helped me to ask questions, to compare across data, to change and to 

make a hierarchical order of them. Using a content analysis approach in terms of 

categorising the data, I employed Patton’s (1990) sensitising concepts to refer to my 

seven constructs.  

In contrast to indigenous concepts that emerge from the data, these sensitising 

concepts are ones that I brought to the data, thus providing me with “a general sense of 

reference” or “directions along which to look” (Blumer, cited in Patton, 1990, p. 151). I 

simply read the text and noted words or synonyms that teachers used a lot. For example, 

while conducting interviews with Phillip, a LOTE teacher, I found that Phillip repeatedly 

referred to ideas associated with change, resistance, adoption and frustration. These 

repetitions indicated to me that these ideas were important recurring themes in Phillip’s 

professional life.  

For some of the constructs, indigenous typologies emerged from the data that 

captured the essence of the construct. For example, within the skill development 

construct, terms such as “collegial support”, “professional development” and “learn by 

doing” were frequently used by participants.  

I combed through this recorded material and notes looking for verbatim 

statements made by teachers about this topic. On analysing the statements, I identified a 

set of typologies within each construct that arose from the data. My experience of 

establishing these typologies is best summarised by Ely, Anzul, Friedman, Garner and 

McCormack Steinmetz (1991) when they wrote “making categories means reading, 

thinking, trying out tentative categories, changing them when others do a better job, 

checking them until the very last piece of meaningful information is categorised and, 
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even at that point, being open to revising the categories” (p. 145). Then I grouped 

together statements that were similar or related.     

 

Coding 

Qualitative research coding is a systematic way of developing and refining 

interpretations of the data. The coding process involves bringing together and analysing 

all the data bearing on the themes, ideas, concepts and interpretations. What were initially 

vague ideas and hunches are refined, expanded, discarded or fully developed during this 

stage of analysis (Taylor & Bogdan, 1984). Based on the suggestions of Taylor and 

Bogdan, coding constructs and typologies were established and used during the analysis 

process. To organise the data into meaningful chunks, I used descriptive codes. These 

allowed me to translate text by attributing a class or theme to segments based on their 

content.    

The data coding was organised to define patterns or themes in the transcriptions 

of the interviews, observations and email dialogues. This process involved reading 

transcriptions to get a sense of the whole, identifying descriptions or codes, clustering or 

grouping categories of data together according to the codes, and recording data if 

necessary.  

Specifically, I looked for descriptions of the teachers’ perceptions about the 

process they experienced while integrating the “Blackboard” program into their 

classrooms. The results of the interviews have been synthesised into seven main 

constructs that emerged from the data collected. Key phrases and thoughts were written 

in margins to assist me with developing typologies and relationships in the data. These 

procedures allowed me to become more familiar with the data. All transcripts were coded 

to facilitate the identification of typologies and management of the data.  

The coded data were incorporated into a visual representation in the form of a 

matrix. Patton (1990) cautions the researcher not to allow these matrices to lead the 

analysis but instead to generate sensitising concepts to guide further explorations: “It is 

easy for a matrix to begin to manipulate the data as the analyst is tempted to force the 

data into categories created by the cross-classification to fill out the matrix and make it 

work” (p. 412). Several different techniques were employed as verification strategies for 
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this qualitative case study. Internal validity and reliability issues were addressed in the 

research study design and process.  

In analysing all the collected data, I made general assertions about the study after 

reviewing and re-reading the field notes from observations, transcribed interviews, and 

additional artifacts and documentation collected during the study. An important part of 

the process was to find the confirming and disconfirming evidence, maintaining an open 

mind to reframe the assertions with each round of analysis.   

It was important to identify the evidence to support the assertions and that this 

evidence was triangulated from varied sources (both by participants and through different 

data collection means). Strength of assertions was based on the amount and quality of 

supporting information as well as verification of those assertions across sources. 

Observation, journal entries, and interviews supported a strong assertion. Weaker 

assertions that were not supported were maintained separately in case the assertion 

appeared again later and were eventually detached if no other evidence presented itself. 

The data obtained from some observation periods conducted by me when the 

teachers were observed at their work areas are presented together, as this was observation 

of the individuals at their work rather than of a team. Data collection and analysis are an 

ongoing simultaneous process (Merriam, 1988). Continual analysis during data collection 

allowed me to consider emerging ideas, reframe some interview questions within the 

emerging context and construct an understanding of teacher perceptions.     

Particular descriptions included constructs of the everyday professional lives of 

the teachers written clearly and with enough detail that the reader could have a sense of 

“being there”. These constructs established what teachers were doing during different 

parts of the study. Supported with evidence from observations and interviews, these 

constructs set the stage for the reader. Direct quotes were the main tool used in the write-

up to express the teachers’ points of view.  

 

Trustworthiness 

 

The literature on qualitative research stresses the importance of ensuring rigour.  
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The basic question regarding trustworthiness in naturalistic inquiry is: “How can an 

inquirer persuade his or her audience that the findings of an inquiry are worth paying 

attention to, worth taking account of?” (Lincoln & Guba, 1985, p. 301). Criteria for 

trustworthiness include credibility, transferability, dependability and confirmability 

 (Lincoln & Guba, 1985). These techniques are discussed below in detail and related to 

the present study. 

To increase validity, multiple data sources were used to cross-reference the 

findings. Observations provided insight into the actual usage of “Blackboard” within 

classrooms. Interviews provided understanding about teachers’ perceptions with respect 

to practice. Document review provided insight into organisational intent underlying the 

actual practices that were observed. The triangulation of data in this manner reduced the 

possibility of drawing false or misleading interpretations of the data.   

External validity or the ability to generalise is more problematic in qualitative 

research. The findings and conclusions are based on the analysis of the case studies and 

not on a population. Member checks (Stake, 1995) provide verification for the accuracy 

of the information transcribed and interpreted in the research study. Member checking 

attempts to control for researcher bias. Informants were given the opportunity to review 

and edit the information representing their perceptions to verify accuracy (Stake, 1995). 

In addition to the interviews, documents generated for the study included email 

conversations between participants and researcher for the purpose of providing further 

data and for providing clarifications for member checking (see sample of email 

communications, Appendix F).  

 

Credibility 

Lincoln and Guba (1985) recommend a variety of strategies for improving the 

likelihood that findings and interpretations produced through naturalistic inquiry method 

will be credible. Two of these strategies are peer debriefing and member checking. They 

define peer debriefing as “a process of exposing oneself to a disinterested peer in a 

manner paralleling an analytic session and for the purpose of exploring aspects of the 

inquiry that might otherwise remain only implicit within the inquirer’s mind.” The peer 

debriefer for this study was a Doctor of Philosophy candidate in the School of Education 
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at Victoria University of Technology. We talked frequently throughout the course of the 

study, discussing the methodology, the data, and the framing of the study. 

I took every opportunity to have the participants proof all my drafts to ensure their 

voices were the ones coming through the experiences. Each participant received via 

electronic mail, a copy of our interview transcripts for review, clarification and 

suggestions. Suggested changes were made, and transcripts re-sent for verification. All 

data have been verified through this process (see Appendix F). 

 

Transferability  

Naturalistic inquiry depends on a presentation of “solid descriptive data” or “thick 

description” (Patton, 1990) to improve an analysis’ transferability. In order to enable 

others wanting to apply the findings of this study to their own research to make an 

informed decision about whether to do so, thick description of the experiences and 

identity development of the participants as well as some definitive exposition of me (the 

researcher) are provided. 

 

Dependability and Confirmability 

According to Lincoln and Guba (1985), both dependability and confirmability can 

be determined through one “properly managed” audit (p. 315). To establish 

dependability, the auditor examines the process by which the various stages of the study, 

including analytic techniques, were conducted. The auditor determines whether this 

process was applicable to the research undertaken and whether it was applied consistently 

(Lincoln & Guba, 1985).  

To illustrate confirmability, a record of the inquiry process, as well as copies of 

all taped interviews and discussions, notes from interviews, discussions, and hard copies 

of all transcripts have been maintained. These records are available upon request from me 

(the researcher). A doctoral candidate in the School of Education at Victoria University 

served as the auditor for this study. As such, she reviewed the data, methodology and 

analysis processes for consistency and applicability, and reported suggestions. Suggested 

reconsiderations were negotiated until we agreed to the consistency and applicability of 

the processes.     
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Ethical Considerations 
 

I secured all necessary Faculty Human Research Ethics Committee approval for 

this research study. Participants volunteered to participate and had the right to withdraw 

from the study at any time.  

The identity of the seven participants was protected and pseudonyms were used in 

this report to protect confidentiality. Teachers signed an appropriate informed consent 

form to participate in the study (see Appendix C). The school’s principal also provided 

permission and a letter to me (the researcher) to interview teachers and to have access to 

observations in various school settings. 

At the conclusion of the study, each participant received a copy of the final 

summary of the research findings. A substantial part of the data from the school was in 

the form of teacher interviews in which the teachers’ perceptions on a number of issues 

were identified and explored. Teachers were assured that no one else would hear the tape 

or see the transcripts and that if they felt uncomfortable about the recording of particular 

parts of the interview, the recorder would be switched off. All teachers agreed on these 

conditions. Notes were taken either during the interview or immediately after the 

unrecorded sections.      
 
Conclusion 

 

Data analysis, according to Merriam (1988), is making sense of the data by 

consolidating, reducing, and interpreting what people have said and done. The purpose of 

the data analysis was to work with the data, arranging and rearranging the collected 

information into manageable units, searching for patterns, and sharing results and 

interpretations with others. 

 

In conducting this research study, a considerable amount of time and attention 

was devoted to the issue of methodology because I see this as the foundation on which 

the credibility of this research stands. 
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I believe that as many different approaches to the research problem should be 

applied as possible. This belief is reinforced by the lack of universally accepted 

methodology in research into teachers’ perceptions in adopting a specific computer 

program in their classrooms. The methods that are used in this research rely on 

qualitative information. The case study method was primarily used because it allowed the 

“Blackboard” program to be investigated in a holistic manner within a real-life situation. 

Furthermore, the case study research strategy accommodates the belief in multiple 

methods of data gathering and data analysis. The focus group could be used to obtain 

access to a number of teachers and thus to widen the range of views collected.  

The variety of data collection sources provides triangulation in the data (Merriam, 

1988; Miles & Huberman, 1994). I obtained data through a variety of methods that each 

offered a different avenue for the teachers to express their perceptions and experiences of 

integrating the “Blackboard” program into their classrooms. The teachers’ perceptions 

were gathered through interviews, debriefings and teacher lesson planning processes 

were observed and taped for transcription purposes. Email dialogues with the informants 

were also collected and coded.  

According to Maxwell (1996), semi-structured, open-ended interview questions 

would help reduce the amount of reaction in an interview setting where what the 

informants say is always a function of the interviewer and the interview situation. 

Follow-up questions or probes were occasionally emailed to the informants following an 

interview to clarify meaning or explore a new question as a result of the transcription 

process.   

As I interviewed all seven teachers, I attempted to understand the uniqueness of 

each of the participants and respect the sincerity of their approaches to the phenomena 

being studied. I used content analysis in the study of phenomenon, which refers to the 

examination of data for the purpose of identifying themes or patterns (Gall et al., 1996).   
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CHAPTER 5 
 

     RESULTS OF DATA ANALYSIS  
 

In this chapter, I present the analysis of the seven teachers’ perceptions and 

experiences in relation to new technology integration and more specifically the 

“Blackboard” program. Initially, data were collected in broad categories based on the 

scope of the study. As the study continued, the data collection and analysis became more 

focused and refined. This was based on the emerging categories of study including the 

participants’ characteristics and how these influenced their decision to adopt or integrate 

the “Blackboard” program in their classrooms.  

I collected and analysed the data, made assertions about the direction of the study, 

and identified new data to be collected. I modified and narrowed the study to a more 

directed collection of data and analysis (Bogdan & Biklen, 1998). The analysis of data 

was done in many steps and contained different elements from the collected sources. 

 

Interviews, Observations and School Documents    
 

During the collection and analysis of the data, seven major constructs and related 

typologies were identified (see Table 3). The seven constructs reflect teachers’ 

perceptions and experiences regarding issues of change; student management; access and 

use of computers; skill development; enhancing student learning; online pedagogy; time 

management and teachers’ workload.  

The constructs began with the smallest, most literal descriptions of the unfolding 

words and events. Creating constructs and their typologies triggered the formation of a 

conceptual framework that suited the data. This framework helped me (the researcher) to 

ask questions, to compare across data, to change and to make a hierarchical order of 

them.  
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Table 3: Developing constructs and their typologies 
 

 
Construct     Typologies 

______________________________________________________________________________ 

Change coping with change, acceptance and 
resistance, frustration, adoption, school 
reform, willingness, feeling pressured. 

______________________________________________________________________________ 
 
Teachers’ workload/Time management amount of work, overworked, excessive 

work, time to practise, time consumer and 
time saver. 

______________________________________________________________________________ 
 
Student management organising groups, classroom orientation, 

behaviour, collaboration, whole class, 
grouping in pairs. 

______________________________________________________________________________ 
 
Enhancing student learning motivation, interesting, improve learning, 

self-centred, problem solving, critical 
thinking, collaborative learning. 

______________________________________________________________________________ 
 
Skill development ongoing professional development, collegial 

support, hands-on, cooperative learning, 
learn by doing, leaders support, new skills. 

______________________________________________________________________________ 
 
Access home access, school access, computer lab, 

laptop computers. 
______________________________________________________________________________ 
Online pedagogy communication tool, online, teaching 

method, teaching tool, web-based teaching, 
facilitator, student-centred. 

 

 
An analysis of each construct and its typologies is discussed as follows: 
 
Change    

 

Integrating and implementing new technology into teaching is a complex process 

for individuals responsible for implementing change. Fullan (1993) suggests that any 
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change can be examined in regard to the degrees of difficulty experienced by individuals 

or teams in altering their beliefs, feelings, teaching strategies and use of materials.   

In an attempt to understand the seven teachers’ perceptions of adopting the 

“Blackboard” program into their teaching and the process of change, I asked them to 

describe their roles in the classroom when they started teaching with “Blackboard” and 

the various types of changes they experienced. At the first interview, the teachers 

identified the rate at which they would integrate “Blackboard” into their teaching and 

their feelings and perceptions about the process of change. There was a number of issues 

that the teachers explained that all seemed to relate to change. 

Edward, with 15 years of teaching experience, explained that he felt before he 

could integrate “Blackboard” into his teaching lessons he had to be ready to make a 

change and willing to cope with it. 

 

I don’t know if one internal workshop can make a teacher prepared for adopting 

new technology in his/her classroom. I really think it’s got to be something that 

the teacher is willing to do. I think there are plenty of opportunities. I just think 

that teachers have to be ready to cope with change and use the new technology in 

their classrooms. If they are not ready, it’s not going to happen immediately.       

          (Interview 1, Edward, June 2004) 

Phillip also felt preparedness or willingness was a key factor in making change 

and trying new teaching methods and with new technology.  

 

We are not perfect and a lot of people think teachers especially are perfectionists. 

There are so many new technologies out there and it’s always changing. I see that 

as being a problem, so you’re always taking a risk when willing to change. 

             (Interview 1, Phillip, June 2004) 

Fullan (2001) discusses the frustration felt by many teachers when a school such 

as the one in this study, is involved in a large number of “improvement programs”. 

Phillip, for example, stated: 
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I’m more frustrated and incapable than ever, as I’m new to all this and need more 

time in the day to be able to practise all I have been shown and taught in the 

workshop. I think over time it will become easier. 

             (Interview 1, Phillip, June 2004) 

  

Phillip was then asked during member checking to elaborate on his feeling of frustration: 
 

I don’t resist change. I simply realise that the costs of adopting new technologies 

are very high and I don’t like it. Many teachers want to use the new technology 

but others don’t because the people who made the decisions for them don’t 

understand their needs and wills.  

                     (Email, Phillip, November 2004) 

Despite all the hurdles and emotions encountered when using new technology in 

their classrooms, Phillip and Edward felt it was important to learn and use “Blackboard” 

in their teaching. Teachers provided several explanations as to why it was important for 

them to participate in the change and integrate this new technology.   

 

Rhonda felt that the integration of “Blackboard” was important for her teaching: 
 

I’ve to accept that I can find so many good things on the “Blackboard”, and it is 

so much faster to access than going to the textbooks…and time is important to us 

as teachers. I also think because of this new technology and all the knowledge out 

there, I’m not doing so much of the memorising facts, and it’s more skill oriented. 

It has changed a lot because I know ten years ago when I was teaching (first 

years of my teaching) it was more memorising and paper work. 

                         (Interview 1, Rhonda, May 2004) 

 Edward also recognised his need to make the change. He viewed “Blackboard” as 

a tool to support creative approaches to teaching and learning. 

 

I chose to adopt “Blackboard” because I think it’s a new technology, first of all. 

Yes it does create a whole new range of issues that teaching out of the textbook 

won’t have to deal with, but on the other hand, it is a creative way to teach and 
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learn. I feel it’s a way that really helps incorporate higher learning and critical 

thinking skills. You know there’s so much creativity that a teacher can get out of 

his students and all of a sudden, if you put something else in front of them, it just 

seems like opening up a whole other door to them. 

           (Interview 2, Edward, September 2004)   

Edward felt that his students are using cognitive skills, such as problem solving, 

and decision making when using the “Blackboard”. Halpern (1996) stated that critical 

thinking is a process, which stresses an attitude of judgment, logical inquiry and problem 

solving, and leads to an evaluation in decision or action.  

John felt that the new technology helped him to accommodate a range of learning 

styles in his classes.  

 

I adopted the “Blackboard” because the boys like it. I try to focus on different 

ways of teaching to bring in all of the tools to help the boys learn. They learn by 

different modes and they seem to be so much more excited about sitting down at a 

computer than maybe sitting down with a paper and pen to learn something new. 

                         (Interview 1, John, June 2004) 

In discussing change and change to the new technology tools, Trish the ICT 

coordinator stated: 

 

My experience with the “Blackboard” is very well established as I use it more 

often in my classrooms; I see it as being a huge communication and information 

system. “Blackboard” program is more like a store of information, an online 

teaching and learning tool, which will reform our school’s ICT capabilities.   

            (Interview 1, Trish, June 2004) 

Anne, commenting on her decision to integrate “Blackboard” into her teaching, 

illustrated a set of mixed emotions about the whole process: 

 

I think my time could have been used in better ways because they, the class, could 

have learned the same things if I had just told them, or just maybe taught it 
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without the new technology. There are other times when I feel “Blackboard” is 

the best tool to use in my classroom. 

             (Interview 1, Anne, June 2004) 

 

Lisa highlighted an additional factor inherent in change that related to the pressure 

she felt in adopting the “Blackboard” program.  

 

The process by which the “Blackboard” was introduced was not thought out very 

well. There does not seem to be any logic to the introduction process. The 

“Blackboard” was introduced at the last minute without much warning and next 

to no preparation. I feel pressured to use the “Blackboard” and I have little time 

to prepare classes as it is, and now I am expected to learn about the new 

technology as well as learn to use it. I am really worried about the new 

technology.   

                (Interview 1, Lisa, May 2004) 

Each teacher in this study experienced a range of emotions including frustration, 

and pressure while engaged in the adoption of the “Blackboard” program. Despite this, 

all the teachers valued the potential of “Blackboard” to support the teaching and learning 

in their school.  

In an attempt to understand the teachers’ commitment to integrating “Blackboard” 

into their teaching and learning practices, I asked them to describe the rate at which they 

integrated “Blackboard” into their classroom. Each teacher provided a description (in 

percentage terms) of his or her use of “Blackboard” tools in new lesson planning. Trish, 

for example, started integrating the new technology in March 2004, and estimated that 

approximately 70% of her new lessons involved using the following tools: discussion 

board, student assessment and tracking data base, assignments, online documentation and 

links to websites. Edward, Lisa and John, who all started integrating the new technology 

in April 2004, reported incorporating “Blackboard” into approximately 30 to 40% of their 

new lessons. They used the program mainly for online documentation, as a 

communication tool and for student assessment and tracking purposes. Phillip, who 

integrated the new technology in May 2004, reported incorporating “Blackboard” into 
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about 20 to 30% of the new lessons. He used the program for online documentation and 

student assessment and tracking. Anne and Rhonda, who integrated the new technology 

also in May 2004, reported that approximately 10 to 20% of their new lessons were 

supported by “Blackboard”. Their use of “Blackboard” (at the time of this June 

interview) was limited to online documentation only. This set of data illustrates that there 

was a varied rate of adoption as highlighted by Rogers (1983) in his research concerning 

the theory of Diffusion of Innovation (for more details refer to Chapter 6). Factors that 

have contributed to this variation include: prior experience with technology; personal 

confidence in innovation and familiarity with the “Blackboard” tools. At this mixed level 

of use, it would take some time before all teachers would be using the various elements 

and capabilities of “Blackboard” with confidence and success.      

 
Teachers’ Workload/Time Management 

 

The teachers interviewed identified a range of stress-related issues in this 

construct concerning teacher workload and time management.  

The amount of work and time involved in the preparation of teaching material, 

programs and assessment using the “Blackboard” program was raised in all the 

interviews, email dialogues and classroom observations.  For example, Phillip felt the 

integration of “Blackboard” had increased his workload and stress level: 

 

I found that the amount of work involved has been increased with new subjects’ 

outlines being written and transferred to the “Blackboard” for the foreign 

languages taught in our school. 

                            (Interview 1, Phillip, June 2004) 

The impact of work needed to prepare for the new technology was frequently seen 

in teachers’ references to time pressure. Anne included her feelings about the workload 

increases when she said: 

 

The new technology puts an extra stress on the time and just my life. I am very 

occupied and overworked with some other things, and not just the “Blackboard”. 

      (Interview 2, Anne, September 2004) 
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Rhonda spoke of spending many hours finding information and preparing 

resources for online delivery in her classes. She also expressed great concern at the time 

she had to commit to the preparation of assessment tasks and tests.  

 

The amount of work for me has increased incredibly. To do what is required 

effectively, to print out the papers and then reflect back onto my assessment tasks, 

the assessment sheets, marking guidelines and providing the feedback to my 

students. I am very concerned about not having enough time to learn about all 

these changes in technology.   

      (Interview 2, Rhonda, August 2004) 

The processes of recording assessment results and communication of results to 

students were generally seen to be more complicated than previously thought. John felt, 

for example, that using the “Blackboard” was taking more time away from his other 

responsibilities as a coordinator. 

 

The amount of work is just dreadful and it is almost impossible to get through it to 

the depth required in the time available.      

           (Interview 2, John, August 2004)  

All teachers referred to the need to develop additional time management skills in 

order to cope with the increased workload related to the implementation of “Blackboard”.  

Teachers commented that the time needed to do the preparation and development 

on “Blackboard” with colleagues and students was creating a problem of balance between 

their professional and personal lives. 

This was most evident in Edward’s comment: 

 

There is no way I can say tonight that I’m not doing any preparation. There’s no 

way you can do that. You have to go out and pick up your children, or do what 

you do, and then you do the work. It’s not an 8.30 am to 3.30pm job. I’m not 

complaining about that, but I’m saying this is too much work to be done during 

the day. 

      (Interview 2, Edward, September 2004) 
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Anne highlighted the additional work online teaching required. 
 

This is a neat use of the web-based teaching in principle, but this is what added 

the most extra work and pressure for us. There are very specific skills that 

teachers need in order to be able to use “Blackboard” … You’ve got to be taught 

how to use that and how it actually works.  

                             (Interview 2, Anne, September 2004) 

  
The teachers interviewed identified a range of issues related to time management 

and the integration of the new technology into their classrooms. They were now spending 

more time in learning and implementing various elements of “Blackboard” in their 

teaching. For example, John as a curriculum coordinator and religious education teacher 

felt the need for more time to prepare new lessons:  

 

Using the “Blackboard” has taken so much time away from other 

teaching/professional tasks, but as I become more skilled this hopefully will 

lessen. Teachers need the time to learn how to do things differently in their 

teaching with the program.  

                (Interview 1, John, June 2004) 

Anne felt that since she had invested so much time in developing a “Blackboard” 

project for her year 12 classrooms, she planned to use it for her next year’s classes as 

well. 

 

Heaps of time can be spent or consumed, preparing a project in “Blackboard” to 

use for sharing information with a class. When that is made, I will use it next year 

with my new classes in order to save me time in the future.  

        (Interview 3, Anne, October 2004) 

  Teachers who were developing their own lessons using “Blackboard” looked for 

timesaving features when creating new teaching materials. Anne, for example, planned to 

build a template of a project during the initial planning stage knowing that it would save 

her time later on. 
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 Anne would actually like to have on “Blackboard”, diagrams and projects made, 

so that she doesn’t always have to recreate these diagrams and she can just get 

them ready, download ready. In that case, she will save time. 

     (Researcher observation, November 2004)  

 

 In conclusion, all teachers acknowledged an increased workload due to the 

integration of “Blackboard” in their teaching and learning. A range of time management 

issues and concerns about professional work and personal life balance was identified. 
 
Student Management    

 

Teachers identified a range of issues related to the integration of “Blackboard” 

that impinged on both classroom and student management. The main issue which 

preoccupied teachers on a day-to-day basis was how best to manage large and diverse 

groups of students. While teachers were looking for innovative ways to develop their 

teaching using “Blackboard”, the student management issue was perceived as a major 

challenge. 

It was noted during interviews and observational periods that the priority for some 

teachers was finding ways of organising the resources and students with different 

computer skills in their classrooms, so that teaching and learning could proceed in an 

efficient manner. For example, Anne acknowledged the importance of knowing her 

students’ skills levels in technology: 

  

…the boys who are in year 12…are quite good because they have got them  

[computers] at home and they have basic skills. So you can send them to the 

computer lab in groups and leave them unsupervised, as they are more computer 

literate than younger students are.    

      (Interview 3, Anne, October 2004) 

In the middle school classes, the issue of behavior management was a major  

consideration in the planning and use of “Blackboard” and other ICT activity. For 

example, Edward also highlighted the need to know his students:  
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Classroom orientation is important. You need to be aware of group dynamics 

when students are using ICT and “Blackboard”. 

                  (Interview 2, Edward, September 2004) 

For most teachers, the use of  “Blackboard” was synonymous with group 

activities. Most teachers preferred to work with students in small groups. Lisa in contrast 

raised an alternative view of teaching and student management: 

  

I think the way that education is going we are coming back now to whole 

class lessons with students assigned in groups. Well, why not a whole class lesson 

on computers, i.e., this is a hard drive and this is a CD-ROM, rather than working 

with two or three students at a time. 

      (Interview 2, Lisa, September 2004) 

 

Small groups and pairs were often seen as the solution to coping with students 

with mixed abilities. Rhonda explained: 

 

What I tend to do is organise my “young technicians” in pairs, that are confident 

enough on the computer… I show them a few things to do, and they can go and 

explore as much as they are able to do, rather than them always coming up to me. 

They are designated technicians for the problems we have with computers in my 

classrooms. 

      (Interview 3, Rhonda, October 2004) 

Phillip had another strategy in managing his class when using “Blackboard” in 
teaching. 

 

Phillip puts them initially with partners, so he puts a confident student with a less 

confident student. Phillip has a mixed age group in his class. So, he puts one year 

10 with another one from year 11. The outcome of this peer tutoring strategy 

seemed to encourage cooperative interactions and learning between the students.  

                   (Researcher observation, November 2004) 

Trish explained that grouping her students in different levels and abilities also 

resulted in better learning outcomes.  
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A bright student can take it that stage further and think it through. You  

 have this peer group business, whereby the brighter student supports one or two 

others through the course. 

      (Interview 3, Trish, November 2004) 

John also recognised that his students had various technology skills that could be 

utilised in the class: 

  

Luckily there are students who have computers at home and they are quite  

confident, so I tend to pair them in groups, and they actually come and help me 

when I’m stuck. I admit to the students that I am a learner too. 

      (Interview 3, John, November 2004) 

 These comments clearly indicated that grouping students with different computer 

skills would help their peers and also help some teachers in learning about the new 

technology. 

  
Enhancing Student Learning 

 

For most teachers in schools, enhancing student learning is a priority. Further, 

teachers’ core beliefs are directly related to their tendency to use new and innovative 

teaching methods. Means and Olson (1995) note that technology can engage students in 

challenging and authentic learning: 
 

Teachers can draw on technology applications to simulate real-world environments and create 

actual environments for experimentation, so that students can carry out authentic tasks as real 

workers, explore new terrains, meet people of different cultures, and use a variety of tools to 

gather information and solve problems. (p. 43)   

 

When teachers were asked why they chose to integrate the new “Blackboard” 

technology, they reported that their motivation came from their intent to positively 

impact upon their students’ learning. Anne, the English teacher, for example, described 

how “Blackboard” had enhanced her students’ learning: 



   116 
 

 

“Blackboard” has a unique potential to extend, improve and enhance students’ 

learning in English. If used appropriately and imaginatively, it provides 

possibilities, insights and efficiencies that are difficult to achieve in other ways. 

For example, students can communicate via email with authors or intellectuals. 

      (Interview 3, Anne, October 2004) 

Anne’s comment clearly indicated that the new technology was a powerful 

resource that it could for example, enable her students to conduct searches on any topic 

and to interact with topic experts through email.     

Lisa felt that her students were more motivated when they were actively involved 

in using the “Blackboard” program with their student projects 

 

Most of the time I use student projects. That’s why they’re excited about it. For 

me, that’s what works. Having the boys working and solving problems, and not 

just have it as a presentation tool for me. 

      (Interview 3, Lisa, November 2004)  

Phillip and Rhonda designed lessons which required the students to find 

information on their own laptop computers at home, work together to complete 

assignments, and submit them using the “Blackboard” program. Phillip explained why he 

felt the lesson design was effective for his students: 

 

I have seen a noticeable improvement in students’ learning. I saw that they have 

produced work that was worthwhile and that impacted on their self-esteem and 

their position on the home front and their position in school. Yes, it works very 

well with the boys in the low end. I think the ability to be able to word process 

means the boys are able to produce stuff that they have never been able to 

produce of such high quality before. They are able to produce it, change it, and 

move it around. So, I think they are achieving more than ever. Some years ago 

you would write an essay of say 300 words, now they might really get going and 

write an essay of 1,000 words and have images in there that they never would 
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have and email it to me using the “Blackboard”. I think it does enhance, it does 

benefit everybody a whole lot better. 

               (Interview 3, Phillip, October 2004) 

Both Phillip and Rhonda were able to design and plan their lessons with the new 

technology effectively because they spent a lot of time thinking and working through all 

the options. 

I observed one of Edward’s lessons that incorporated traditional materials and 

“Blackboard” program resources together for his students.  

 

Edward grouped his students in pairs to complete a task using “Blackboard” 

applications. He posted a set of questions on “Blackboard” that required the 

students to conduct an investigation. The students were required to conduct some 

research using the class text. They were also encouraged to find some World 

Wide Websites that were relevant. Each pair of students critically analysed the 

information and answered the set questions. Edward’s students completed a task 

that incorporated investigation, research, analysis, problem-solving, presentation 

and submission. 

                                 (Researcher observation, October 2004)  

Edward acknowledged that his role as a teacher was changing with the integration 

of “Blackboard”.  He was experimenting with new lesson planning, in which his students 

were working both independently and in pairs. Edward posted his assignments and 

homework on “Blackboard” and students submitted their work online from home via 

their laptops.  

The teachers saw changes in students’ learning in the classroom when they 

planned lessons using “Blackboard” where students were actively managing information. 

Anne described her students’ increased interest levels when integrating “Blackboard”. 

 

What I see happening now with the new technology is the interest level is so much 

higher and my students are willing to do more research and seek out new 

information. So yes, it’s changed on my part and my students are very interested 

too in doing their tests and submitting their work online.    
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      (Interview 3, Anne, October 2004)   

Trish as the ICT teacher saw great opportunities with “Blackboard” to enhance 

her students’ learning: 

 

The “Blackboard” program enabled me to communicate with both students and 

teachers alike. It gave me access to an enormous amount of approaches to 

teaching, whether it be software or databases that I never had before and that 

forced me to evaluate what worked [what did not work]…I’ll go back and try 

something else. I didn’t have that before, I only had one or two sets of textbooks. 

You know, you can get into the program now and you can see a new way in which 

people teach it and use that within one period, and that forces you, like, that’s the 

beauty of it, you are not sitting there saying, that’s fantastic, I’m going to use 

that. I can even assess my students’ work online and submit my feedback to them 

and they are gaining confidence and motivation from that.   

           (Interview 2, Trish, August 2004) 

Phillip described his role when planning a lesson using “Blackboard” in much the 

same way: 

 

The first day I integrated the program I was more in the [traditional] teacher 

role, because I needed to show the boys exactly what they’re going to be doing, 

because it was something brand new to them and me. From then on, I became 

more of a facilitator, problem solver, someone there in case they need me. 

          (Interview 3, Phillip, October 2004) 

Rhonda also described how her role as a teacher in the classroom has changed as 

a result of using the “Blackboard” program in her teaching and how that enhanced 

student learning.  

 

The more I experiment with the computer the more chances I take working with 

the “Blackboard” with my students. I have got used to the fact that I am not 

always the teacher in the classroom; many times my students have taught me 

things I didn’t know and sometimes I teach them and even sometimes we discover 
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something together. I am a teacher and a learner at the same time. My students 

are benefiting a lot from that and motivated too. 

      (Interview 3, Rhonda, October 2004)  

John also described the importance of successful integration of the “Blackboard” 

program for students when he said: 

 

When I walk into my classroom and I see that the “Blackboard” is being used in 

the way that I want to see it being used. I find that first of all the students are 

perfectly comfortable and interested with the new technology and they do not get 

up in the class and announce in a kind of nervous voice, “this is boring”. But, 

instead, I see that there is a focus on a learning objective and lots of things are 

going on to meet that learning objective. 

                         (Interview 1, John, June 2004) 

All teachers saw a variety of changes in their teaching role in the classroom when 

they used “Blackboard” integrated lessons with their students. The teachers noted the 

levels of student interest, engagement and motivation. A number of comments made by 

the seven teachers reflected on the way students were engaging in learning with the 

“Blackboard” program.   

 

Skill Development 
 

Trotter (1999) argues that the transformation of classroom technology from 

hardware, software, and connections into tools for teaching and learning depends on 

knowledgeable, skilled and enthusiastic teachers who are motivated and prepared to put 

technology to work on behalf of their students.  

The teachers interviewed identified a range of strategies and methods to support 

their acquisition of  “Blackboard” knowledge and skills. These included: personal 

learning using “Blackboard” manuals and practice; collaboration with colleagues; 

participating in externally provided ICT workshops; participating in professional 

development provided by the school and via informal conversations. All the teachers 

participated in one introductory one-day professional development workshop on 

“Blackboard” facilitated by Trish (ICT coordinator) in Term 1, 2004.  
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For some teachers developing new skills in “Blackboard” and ICT in general was 

achieved through personal learning and trial and error. Phillip, for example, believed that 

given sufficient time he was able to develop his “Blackboard” knowledge and skills. 

 
I learn best by doing. I just need a little uninterrupted time, a couple of hours a 

day to really absorb everything. I also learn by having other people show me how 

things work. I am a quick learner, especially when I work with colleagues. 

           (Interview 2, Phillip, August 2004) 

Anne used the documents and tutorial materials provided to learn the features of 

the new technology, and then experimented with the program. 

 

Anne’s process of learning new skills involved reading the “Blackboard” 

tutorials and experimenting via a process of trial and error.  

                          (Researcher observation, August 2004) 

Rhonda recognised the need to devote personal time to learning the “Blackboard” 

program in order to develop confidence with it. Through this process of trial and error, 

she could develop a clearer understanding about the “Blackboard” tools and their 

capabilities.  

 

My learning process with the new technology is just dig in and try. I am definitely 

a hands-on type of teacher. My free time at school is limited, but if I have about 

an hour a day, I can get fairly comfortable with the new technology. 

       (Interview 2, Rhonda, August 2004) 

 
Trish felt that experience with computers in general has given her more 

confidence and control when using new technology in her classroom. 

  

The more I practise with different programs and the more chances 

I take working with “Blackboard” with my students, the more skills I get at using 

the program and solving problems. My role is to assist them after they’ve got 

started and also to give them the tools they need to start in the first place. 
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             (Email, Trish, July 2004) 
 

Collegial support amongst teachers was another key factor in supporting the 

development of  “Blackboard” skills. Anne indicated a preference for having a colleague 

show her how to use the new technology and then have some free time to experiment 

with it. 

 

I like to practise on computers with a colleague to show me the basics, and then I 

just need the time to play with the new technology and to try things out. I learn a 

lot through others. 

                (Interview 2, Anne, September 2004) 
  

Rhonda felt that working with a colleague helped her, given the amount of time 

that she had, to integrate “Blackboard” into her teaching. 

 

There is just too much to know in “Blackboard” and not enough time for a typical 

classroom teacher to learn it. Having a peer to share in learning the process, or 

to share in all the preparation, makes it possible to use the new technology. I also 

lack a lot of technology knowledge and skills so I need that colleague to help back 

me up and to lead the way. 

      (Interview 3, Rhonda, October 2004)  

Anne confirmed Rhonda’s perspective on working with a colleague. Anne and 

Rhonda felt that they have been able to make more progress, because they had someone 

with whom to work. 

 

Rhonda and I learned cooperatively and created what we have done so far 

together. It was a process of teaching each other what we know along with trial 

and error.  

                  (Interview 3, Anne, October 2004) 

Edward also felt a colleague is valuable to review or assess the effectiveness of 

planning a lesson with the new technology. 
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Having a colleague helps me tremendously because I have someone to share 

ideas with and to say,  “Let’s do it this way”. It’s helpful to have someone to do 

the planning with and review, “Did this work? Is this something we feel really 

met the curriculum needs as well as technology needs?” It’s wonderful having 

someone to bounce ideas off and to get feedback from. 

          (Interview 2, Edward, September 2004)    

Teacher collaboration was critical in the implementation of  “Blackboard”.  
 

I think what makes it [using the “Blackboard”] successful in teaching, is having a 

good teacher-to-teacher relationship. I mean, ideally it would be a supportive 

KLA leader. It’s just having a person who lives for it and loves it, whose 

enthusiasm is contagious and can easily, in a very simple matter, teach another 

colleague how to use something easier and quicker. 

             (Interview 3, Trish, November 2004)  

Some teachers during informal interviews and conversations indicated the 

importance of having school culture that supports teacher collaboration. Rhonda 

expressed some concerns about the lack of support she was receiving from her KLA 

leader: 

I am open to any initiatives when “Blackboard” is involved, but in this school, 

unfortunately, I don’t find a lot of support. I wish I would receive more support 

from my KLA leader, and also from the school.  

         (Interview 1, Rhonda, May 2004)  

  Rhonda recognised the importance of leaders in creating the kind of school 

culture, which was both forward, looking and dynamic, but also sympathetic to the stages 

when teachers were at their own “Blackboard” skills and knowledge development. 

  For teachers such as Edward and Lisa, the participation in external courses and 

workshops on ICT facilitated the acquisition of their new “Blackboard” and ICT skills. 

Both teachers had participated in external courses and in-services offered by the local 

TAFE College. 
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Some TAFE Colleges and institutions offer hands-on workshops on specific 

software for teachers … and with those kinds of opportunities, I don’t know how a 

teacher could not take advantage of something like that. 

                 (Interview 2, Lisa, September 2004)  

John felt that prior experience with computers in general was an important factor 

in acquiring the necessary skills and knowledge to use “Blackboard” effectively in the 

classroom.  

 

The more experience and technology skills the teacher has, the more control 

he/she will gain over the variables that a new technology introduces in the school 

curriculum. 

                   (Interview 2, John, August 2004) 

Trish felt that experience with computers in general has given her more 

confidence and control when using new technology in her classroom. 

  

The more I practise with different programs and the more chances 

I take working with “Blackboard” with my students, the more skilled I get at 

using the program and solving problems. My role is to assist them after they’ve 

got started and also to give them the tools they need to start in the first place. 

                   (Email, Trish, July 2004) 

One of the factors that hindered the acquisition of  “Blackboard” knowledge and 

skills was the limited amount of time available for teachers to practise with the new 

technology. All the teachers reported having to learn the new technology skills and 

knowledge in short blocks of time. This is typical of a teacher’s day, in that it is 

scheduled into small blocks of time for classes, yard duties and meetings.  

Phillip and Rhonda, for example, reported finding some time during their team 

planning time. However, there were often frequent interruptions during these periods, and 

therefore, the only long extended periods of time to work on “Blackboard” were after 

school. 

We are fortunate to have our team time [to discuss “Blackboard” applications], 

so in theory we have short blocks of time. At school it has to be that way because 
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there are so many interruptions. The only time we have collegial support over 

long extended periods of time is in the evenings. 

         (Interview 2, Phillip and Rhonda, August 2004)    

Lisa and Anne echoed Phillip and Rhonda’s views with regard to the lack of time 

to work collaboratively in developing understandings and skills about “Blackboard”. 

 

Our school time is very limited. We use a lot of after-school time so Anne and I 

can help each other out if we get into a bind. The school has been providing two 

full days of professional development over the past two years. We like to use short 

blocks over several weeks so we can practise in between and absorb the new 

technologies provided.   

             (Interview 2, Lisa and Anne, Sep 2004)  

  

Teachers in this study felt that because of time constraints, they tended to learn 

only what they needed, or were able to use on a regular basis. In many instances, the 

teachers learnt a new technology skill when they were actually ready to use it with their 

students. 

 Trish, ICT coordinator, was responsible for conducting the professional 

development workshop on “Blackboard” in March 2004. The aim of the workshop was to 

provide the teachers with some basic knowledge and skills that would enable them to 

integrate the new technology in their classrooms. The professional development program 

involved theory and practical activities on “Blackboard” features including course 

outlines; student assessment and tracking; library; chat; email; assignment submission; 

and teacher notes. 

Anne described the need for ongoing professional development as one of the most 

important factors in having teachers successfully integrate “Blackboard” in their 

classrooms.  

 

I think the most beneficial thing would be ongoing professional development 

provided by someone who really knows how to…If you sit down and show me 
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something on the computer and show me a benefit from it, then I’m more apt to 

use it in my teaching. 

             (Interview 1, Anne, June 2004) 

The provision of ongoing professional development (as described by Anne) was 

not made available due to time constraints. (Further discussion of the implications of this 

issue is discussed in Chapter 6). 

 

Lisa put forward her view on successful integration: 
 

First of all, the teacher uses the “Blackboard” program for professional reasons. 

I use it as information and communication resources and I understand what that 

information means. The “Blackboard” is integrated into our professional lives. 

So we are innovators, online teachers, and email users. We also understand the 

importance of acquiring new skills in information and communication 

technologies in teaching today.   

      (Interview 2, Lisa, September 2004)  

 

The teachers recognised the complexity of integrating new technology into their 

teaching and classrooms. They acknowledged that using new technology in teaching is 

something that takes time, and requires practice and collegial support. They also 

indicated the importance of teacher collaboration, professionalism, prior experience and 

collegial support in enhancing their skill development.   

   

Access  
 

Teachers raised a set of access issues that were influencing the integration of 

“Blackboard”. These included the availability of the computer labs and the provision of 

laptop computers both at school and at home. 

Some teachers reported that time spent in the professional development session 

was of limited value to them until they had reliable access to computers at school. 

Rhonda commented: 
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I think one-hour access to the computer lab was not enough to really use the new 

technology in classroom, or to give the boys enough time to learn about the 

“Blackboard” program. 

      (Interview 2, Rhonda, August 2004)  

Rhonda also expressed frustration at having to take extra time to try and work out 

the computer lab scheduling just to get access to the computers.  

 

Scheduling the computer labs has been a problem in the past. Sometimes it felt 

like it wasn’t worth the time spent trying to use the computers with the students. 

        (Interview 1, Rhonda, May 2004) 

Anne also expressed concern about the access to computer labs and the booking 

process: 

 

If the computers I need are readily accessible to me then I will use them. If I have 

to go to the IT department and check it out, I’m not really sure if I could do that. 

           (Email, Anne, September 2004)  

The computer lab booking process was coordinated by the IT Department. Due to 

the high demand by the teachers (across the entire school) during the initial period of 

“Blackboard” integration, the limited access to the labs frustrated the participating 

teachers in this study.  

The other teachers echoed similar views about having computers easily accessible 

at school. I asked all the teachers to identify the most important factor or factors, which 

would determine whether they would continue to plan for and use “Blackboard” in their 

teaching in the future. Anne identified an additional access issue concerning the 

availability of a laptop computer for her professional use. (Anne was not provided with a 

laptop computer by the school as she was not a KLA Leader) 

 

Availability of computers is for me the utmost. I need to have a laptop at hand. It 

needs to be easily accessible. 

      (Interview 2, Anne, September 2004) 
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Edward, a KLA Leader, emphasised the importance of having a laptop available 

to him: 

 

As long as I have a laptop given to me by the school, that’s probably the biggest 

factor in using the new technology in my classroom, as I will have enough time to 

plan my lessons at home. 

                       (Interview 2, Edward, September 2004) 

Phillip also identified access to a laptop computer as an important factor in his 

application of the new technology. (He was not provided with a laptop as he is not in a 

leadership role). 

 

Having a laptop computer is a big factor in determining whether I will use the 

new technology in my classrooms or not in the future. 

        (Interview 2, Phillip, August 2004) 

In addition, Phillip pointed out in an email message, the importance of teachers 

having computers at home as a motivational factor. 

 

If they [the school administration] cannot afford to give their teachers laptop 

computers to work with at home, why should the teachers make that commitment 

[to learn to use new technology]? I think that was the one piece that would make 

the teacher feel really professional. It would make every teacher feel, “ I am 

valued and I will buy into this …I can practise with it all weekend”.            

               (Email, Phillip, August 2004) 

Lisa stated the importance of access to computers for both her and her students: 
 

If everybody can’t sit at his or her own computer and I can’t provide that 

 access to everybody in my classroom, I won’t use the new technology as 

 much and I would just go back to my textbooks. 

               (Interview 2, Lisa, September 2004) 

Reliable computer lab access was a major factor in determining whether teachers 

would plan and use the “Blackboard” in their teaching. Working out schedules in shared 
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situations across the entire school was particularly frustrating for them.  Ironically, 

sometimes the labs sat empty and then on the following day or week, two or three 

teachers expressed interest in using the labs with their students.   

An underlying premise of home access is that the teacher would save time not 

having to return to school (after hours or during holidays) to use computer facilities to 

plan his/her lessons. Trish, the ICT teacher and coordinator, highlighted the fact that she 

could use her laptop at home to prepare lessons and professional development.   

 

I rarely have time at school to just sit down and work on my students’ projects. At 

home I do my lesson planning with the new technology. I also do a lot of research, 

and problem solving on my laptop at home. I don’t think that I would even be 

close to where I am now in the area of technology if I hadn’t had my laptop. 

              (Interview 1, Trish, June, 2004)  

John also uses his laptop computer at home for email communications, personal 

reports and reviewing VCE materials. 

 

I have used my laptop computer to conduct research on the Internet, Google, and 

Yahoo to help me learn more about a subject. I also used it to create projects 

using “Blackboard” program, and to communicate with the Board of Studies.  

               (Interview 1, John, June 2004)  

 

The teachers have highlighted the importance of having access to a computer at 

home. Home access creates more opportunities for them to work on the “Blackboard” 

program and new technology projects, learn new skills, or complete students’ reports at 

their convenience. At this stage, the school has provided laptop computers only to 

teachers in leading positions, such as key learning area leaders. Based on this research, 

the rate of access to and availability of the computers in the school usually influenced the 

integration of the new technology.  
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Online Pedagogy   
Bates (1997) states that technology does provide an opportunity to teach 

differently, in a way that can meet the fundamental needs of a new and rapidly changing 

society. This, however, requires new approaches to teaching and learning that exploit the 

unique features of different technologies in order to meet the diverse learning needs of 

students. The teachers interviewed have experimented with different teaching methods to 

determine which are the most effective for their students in their classrooms.   

The teachers identified a range of “Blackboard” features that has enhanced their 

teaching and student learning. John commented: 

 

“Blackboard” program has really made things easier this year. Things 

like access to Internet articles and journals as well as presentations and 

communications technology made teaching easier and more organised. My 

attitude toward integrating “Blackboard” in my teaching has greatly changed. I 

get excited about downloading lessons, projects, and available resources. My 

attitude was already positive about it. My students are generally more “on task” 

and express more positive feelings when they use “Blackboard” than when they 

are given other tasks to do.  

      (Interview 3, John, November 2004) 

Using “Blackboard” to support online communication was frequently cited as an 

important teaching tool. Trish suggested: 

 

I think the educational merits [of “Blackboard”] are fantastic. We look more into 

visual displays and web-based teaching which is what the boys tend to be liking 

these days, you know, CDROM, websites, movies, which makes it more relevant 

for the students, so that side of it is actually quite good. The boys respond to that 

more positively than the teacher-centred approach, which I found really good.      

                (Interview 3, Trish, November 2004) 

Edward identified additional features of the “Blackboard” program that support 

online teaching and learning capabilities:  
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“Blackboard” is a valuable communication tool. Teachers communicate 

electronically with their students from different locations and also students 

communicate with their peers to discuss different topics in a dynamic learning 

environment, so it’s a good teaching tool too. I believe that now is the time to use 

this technology extensively in my classrooms and students should learn how to use 

“Blackboard” for the purpose of class work, and learn many other skills on ICT 

necessary to succeed in real life.    

           (Interview 3, Edward, November 2004) 

  Rhonda stated one area that needs delicate handling and careful management is 

the “Blackboard” discussions (or bulletins) tool. This tool provides opportunities for 

collaborative teaching and learning, student-to-student and student-to-teacher discussion. 

It is similar to many public discussion/bulletin boards available on the “Blackboard”.  

 

“Blackboard” as a web-based teaching platform should not be used to replace 

classes or teachers, but only to supplement them as online communication tool. 

Valuable face-to-face discussions cannot be held on the web and more 

specifically “Blackboard”. It’s only one way of teaching; it’s not to take over 

completely. You can’t forget that there are other ICT skills. I always encourage 

my students to give me some sort of feedback on the activities they do in my 

classes.     

             (Interview 3, Rhonda, October 2004) 

Rhonda’s comments reflect a fear among some teachers that online teaching may 

be used to reduce teacher-to-student face-to-face contact time. Phillip recognised the need 

for discussions on “Blackboard” to be carefully planned: 

 

I found the online discussions to be good only when they are clearly planned and 

organised.   

       (Interview 3, Phillip, October 2004) 

Trish stated the importance of ICT in general and the “Blackboard” program for 

her students. 
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“Blackboard” program proved to be a very valuable source of information and 

communication technology, as it enabled me to cover the units I teach in a way 

that would not have really been possible had I used traditional handouts, and 

chalk and talk methods of teaching. So the boys learn more, and enjoy learning 

more when they are actively involved, rather than passive listeners. 

             (Interview 3, Trish, November 2004) 

Anne also felt she had a higher workload, but there didn’t appear to be any 

evidence that she thought having online teaching materials caused this. In fact, the 

contrary view was expressed. 

 

An incredible length of time! But the “Blackboard” program has made it much 

easier, in terms of organisation. I see myself one year from now more eager to 

take on more challenges of learning how to continue to integrate new 

technologies and online teaching and learning in my classroom. I see myself one 

year from now much more computer literate and continuing to explore with it, 

and teaching in a student-centred classroom. The new technology should not be 

used to replace classes or teachers, but to supplement them. 

      (Interview 3, Anne, October 2004) 

ESL teachers are faced with pressure from students, parents and administrators to 

incorporate computer technology into their classes (Dusick, 1998). Rhonda, as an ESL 

teacher, was particularly concerned for students who were low achievers, such as students 

with learning disabilities, or those who were at risk of academic failure: 

 

I feel that the new teaching tool is designed to suit the upper and middle level 

ability students and still disadvantage a number of ESL and low-achieving 

students. I have got to do the best for this particular group of students. 

                (Interview 2, Rhonda, August 2004) 

Rhonda’s comment indicated that the new technology has the potential to 

reinforce differences between advantaged and disadvantaged students, and to entrench 

existing inequities. Inequitable access to computers may compromise the quality of 

learning experiences for students from disadvantaged groups. 
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Trish, in conclusion, during the planning of her lessons with “Blackboard” 

program stated: 

 

I think that the ideal would be to have our subjects taught online using 

“Blackboard” program. It is much more compact and pushes you to keep under 

control all your materials for now, and for the future. I see myself more 

confidently providing curriculum integrating technology and continuing to 

explore and update myself on new technologies that will benefit my students. My 

role has definitely changed from a teacher in full control to a facilitator. 

       (Interview 2, Trish, August 2004) 
 
Conclusion 
 
   Teachers reported there had been insufficient time made available to properly 

implement the new technology in their classrooms due mainly to workloads and other 

work commitments. The perception that the introduction and implementation of the 

“Blackboard” had been rushed was strongly expressed in most of the teachers’ responses. 

Teachers were not unwilling to integrate the new technology but expressed the belief that 

implementation would have been smoother and less stressful if there had been more time 

for them to prepare resources and lessons.  

The amount of time spent planning and teaching using “Blackboard” varied 

between the teachers. Obviously the amount of time actually spent on planning lessons 

using “Blackboard” would affect the process of adoption, and it is therefore important to 

have some sense of each teacher’s contact with the program when analysing his or her 

responses. Trish, for example, was in an ICT teaching position and consequently her 

greater contact with “Blackboard” occurred with training and assisting staff members and 

students.  

Many teachers suggested that with ongoing professional development and access 

at school and home, the implementation would be much smoother, resulting in fewer 

problems. Generally teachers thought the situation would improve in the future as they 

gained greater mastery of the change.     
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Guhlin (1996) argues, “most teachers want to learn new technology but lack time, 

access, and continuous support” (p.13).  Some teachers expressed the opinion that there 

had not been sufficient and continuous in-service training to learn about the new 

technology. It was often acknowledged that “Blackboard” was a valuable source of 

communication, although time and access issues were challenging for many teachers. 

Some teachers expressed the view that they lacked certain technology skills. Some 

teachers also criticised the professional development they had received and found it 

insufficient to meet their needs. They said the most useful outcomes of the professional 

development to date had been to help them get started, to introduce them to the program, 

and to build their confidence. According to Killion (1999), teachers particularly value 

professional development, which is: 

• appropriate to classroom use; 

• hands-on and practical;  

• ongoing (internal or external); and 

• supportive of teachers in working and sharing with each other.   

Teachers also expressed strong views on the workload associated with the new 

technology change. Preparation of new lessons and online assessment was often cited as 

factors that increased both workloads and time management problems. The teachers 

reported having little interest in learning about and teaching new technology and planning 

lessons until they actually had a computer in their classroom or home. However, in terms 

of the implementation, there was an overwhelming opinion expressed that there was 

insufficient time in their busy schedules to properly implement the new technology.  

Some teachers reported the new technology was difficult for some students. In 

particular, it was commonly expressed that ESL students and those with weak literacy 

skills were disadvantaged.  

To understand the process by which the seven teachers came to integrate  

“Blackboard” into their teaching, and according to the interviews and observation 

periods, Rogers’ (1983) theory of innovation, which was discussed in Chapter One, was 

used to categorise them. Trish, as an ICT coordinator who had done the greatest amount 

of work in getting funding and a grant to introduce the “Blackboard” program within the 

case study school, is categorised as innovator as she played a key role in that process. 
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Edward, Lisa and John could be categorised as early adopters as they relied on their 

initial experiences during the integration of  “Blackboard” into their teaching and due to 

their leadership roles. Phillip was categorised by me as early majority due to the fact that 

he tended to observe other teachers’ choices and decisions and formed his own when the 

time was right. He also was not afraid to venture around the program to find some useful 

pieces of work that would help him in his classrooms. Anne and Rhonda were 

categorised as late majority as they did not adopt “Blackboard” until most of the teachers 

had done so. They worked hard to integrate “Blackboard” into their classroom lessons, 

but the new technology was not as important when other factors disrupted their classroom 

environment.  None of the seven teachers was considered in the laggard’s category due 

to their ongoing commitment during the research period (Rogers, 1983, pp. 248-250). 
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CHAPTER 6 
 
FINDINGS, CONCLUSIONS AND RECOMMENDATIONS TO  
IMPROVE PRACTICE AND FOR FURTHER RESEARCH 

 
 

 
Summary of Findings 

 

Patton (1990) states that the purpose of qualitative inquiry is to produce findings, 

and the process of data collection is not an end in itself. The culminating activities of 

qualitative inquiry are analysis, interpretation and presentation of findings. 

Qualitative methods were used in this research and according to Stake (1995) 

provided for more concrete, contextual and constructed knowledge of each teacher’s 

experience. Their levels of use, experience in integration, and practices in the classroom 

provided a vivid picture and better understanding that, in turn, provided the necessary 

data to answer the research questions. Analysis of the data across all teachers revealed 

that there was a number of common themes, as predicted by the research literature. 

Themes are identified by “bringing together components or fragments of ideas or 

experiences, which often are meaningless when viewed alone” (Leininger, 1985, p. 60). 

  Similar themes that emerged from the informants’ perceptions and experiences 

were pieced together by referring back to my seven constructs and their typologies to 

form a comprehensive picture of their collective experience. The “coherence of ideas 

rests with the analyst who has rigorously studied how different ideas or components fit 

together in a meaningful way when linked together” (Leininger, 1985, p. 60). As a result 

of this analysis, it was possible to identify the most common issues raised across the 

study. 

By referring back to the literature and research questions, I gained information 

that allowed me to make inferences from the interview transcripts, journals and field 

notes. In addition, I sought to discover how the teachers’ feelings and perceptions 

influenced the integration of the new technology over the period of the study.  
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Findings Related to Research Questions  
 

The study results are reported here according to the main research question and 

sub-questions.  

Main research question: How do the teachers perceive and experience the process of 

adoption of the “Blackboard” computer program in their classroom?  

 

In response to this research question, most teachers perceived the “Blackboard” 

program as a tool that has potential for enhancing student learning or simplifying tasks. 

For example, Trish said, “Blackboard program is more like a store of information, an 

online teaching and learning tool, which will reform our school’s ICT capabilities” 

(Interview 1, Trish, June 2004). Anne also felt it could provide a supportive role in the 

classroom but definitely did not replace the teacher, when she said, “The “Blackboard” 

as a web-based teaching platform should not be used to replace classes or teachers, but 

only to supplement them.”(Interview 3, Anne, October 2004).  

All teachers did undergo a period of adaptation due to the introduction and 

integration of the “Blackboard” program. Between making lesson plans, marking papers, 

meetings, and yard duties, very little, if any time was left to learn a new computer 

program. In addition to classroom activities, teachers planned and evaluated lessons, 

sometimes in collaboration with teachers of related subjects. They also prepared reports, 

oversaw study halls and homerooms, supervised extracurricular activities, and met with 

parents and school staff to discuss a student’s academic progress or personal problems.  

Some teachers felt comfortable moving away from traditional teaching methods (teacher-

centred) or chalk and talk, to a more integrated approach. For example, Trish said, “The 

boys respond to that [‘Blackboard’] more positively than the teacher-centred approach, 

which I found really good”. (Interview 3, Trish, November 2004). Teachers recognised 

that “Blackboard” enabled them to achieve educational goals that focused on learning, 

not technology. A few teachers took this a step further to emphasise not specific content 

goals but students’ attainment of independent learning skills. Although some teachers 

mentioned they enjoyed using “Blackboard”, the majority of them suggested that the 

primary reason for using “Blackboard” related to how student learning was enhanced.   
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Rhonda, however, was particularly concerned for her lower achieving students 

with learning disabilities and ESL students: “I feel that the new technology is designed to 

suit the upper and middle-level ability students and still disadvantages a number of ESL 

and low-achieving students.” (Interview 2, Rhonda, August 2004). She also believed that 

the use of “Blackboard” made classroom teaching/learning more dynamic and relevant, 

motivating students to actively engage in the learning process. As Trish noted, “…So, the 

boys learn more, and enjoy learning more when they are actively involved, rather than 

passive listeners.” (Interview 3, Trish, November 2004).   

All teachers described “Blackboard” as a tool that placed students in self-directive 

roles and themselves in facilitative and supportive roles. The teachers were no longer the 

centre of attention, but rather played the role of facilitator, setting projects and providing 

guidelines and resources, moving from student to student, providing suggestions and 

support for students’ activities. Their students became active rather than passive 

recipients of information transmitted by their teachers or textbooks. Moreover, when 

“Blackboard” was used as a tool to support students in performing authentic tasks, the 

students were in the position of defining their goals, making decisions and evaluating 

their progress. The computer labs tended to be flexibly organised and managed with 

students moving easily among activities and groups. A great deal of students’ work 

occurred in cooperative groups and revolved around the completion of project-based 

assignments.  

All teachers interviewed described their classrooms as being student-centred; that 

is, they provided opportunities for their students to set their own goals, make choices 

about learning methods and activities, and self-evaluate progress. As Phillip said, “I hope 

to be more of a facilitator, problem solver, someone there in case I am needed, and my 

students are more self-learners.” (Interview 3, Phillip, October 2004) 

There was agreement amongst the teachers that the classroom management issue 

and technical difficulties had a major impact on how well “Blackboard” was used in the 

classroom. The teachers also considered the unreliability of the school computer system 

as another major impediment to technology integration.  

This study has shown that teachers used “Blackboard” for a variety of reasons 

including enhancing students’ learning, motivating them, providing additional sources of 
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information and adding variety to their teaching. Furthermore, key skills, such as 

collaboration; critical thinking, receiving feedback; planning and organisation of their 

work were also highlighted for both students and teachers. 

Data analysis showed access at school and home to be very important to the 

teachers as part of the process of integrating “Blackboard” program into their teaching. It 

allowed them to learn new skills, design lessons, complete assessment and other teaching 

tasks online. Home access to a computer was also important because the teachers did not 

usually have time during the school day to work on new projects and plan lessons. Lisa, 

for example, suggested that laptop availability for her was the most important factor in 

supporting her application of the new technology in her classrooms. The teachers also 

stated that having someone to work with helped them in the process of learning and 

integrating the “Blackboard” program in teaching. All teachers identified a “colleague” 

with whom they worked to learn new skills, problem solving, or planning technology 

lessons using “Blackboard”. Becker (1998) found that exemplary computer-using 

teachers were more likely to be found where there was collegiality among the teachers 

using computers. 

Data from this study yielded the following benefits for me (the researcher) and the 

participating teachers of this study:  

1. development of positive attitudes toward the integration of  “Blackboard” in 

classrooms; 

2. increased knowledge related to online pedagogy; 

3. recognition of the value of technology integration in the teaching and learning 

process; 

4. knowledge about content-specific uses of new technology; and 

5. identification of classroom management issues. 

 

The teachers identified “Blackboard” as a powerful tool to complement understanding 

of ICT concepts and supplement traditional teaching approaches. It was also seen as a 

way of opening up the classroom to the outside world and allowed students to 

communicate with other students about similar learning experiences. 
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Sub-question: Do teachers undergo a period of adaptation during the introduction and 

integration of a new technology and how do they feel about the process of mandated 

change? 

In response to this research question, most teachers felt it was important to learn 

and use “Blackboard” in their computer lab in order to enhance their students’ 

technology, problem solving and critical thinking skills.     

  Teachers’ attitudes towards ICT were mixed, and varied between Key Learning 

Areas. Trish, for example, stated the importance of ICT in general and the “Blackboard” 

program for her students when she said, “… the “Blackboard” program proved to be a 

very valuable source of information and communication technology.” (Interview 3, Trish, 

November 2004). Anne also said, “If “Blackboard” is used imaginatively, it provides 

possibilities, insights and efficiencies that are difficult to achieve in other ways.” 

(Interview 3, Anne, October 2004). Overall, teachers’ attitudes toward the “Blackboard” 

program were positive. The majority of teachers wanted to develop their ICT skills and 

knowledge to supplement their traditional teaching methods. In other words, teachers 

needed to top up and extend their level of competence, to give them the confidence to use 

ICT and “Blackboard” with their students. They also needed and wanted to learn more 

about how to apply ICT effectively within a teaching and learning context. 

 During my first round of observations in Term 2, 2004, a lack of confidence and 

competence in using the new technology was observed in Rhonda and Anne’s classes. 

Observations in Term 4, 2004 suggested that their levels of competence and confidence 

had increased (mainly due to greater familiarisation and practice with “Blackboard”). 

By the end of 2004, all seven teachers were demonstrating personal confidence in 

the change process. They were also demonstrating a commitment to the integration of 

“Blackboard” to enhance their students’ learning.  

Generally, the participating teachers valued the “Blackboard” program from both 

an educational and practical perspective. While Phillip felt “Blackboard” would 

transform his teaching, John, Lisa, Anne and Trish felt it was a very useful tool for 

supplementing their current teaching practices. Teachers believed an important benefit of 

“Blackboard” was its ability to provide abstract reinforcement for many of the concrete, 

experiential activities that took place in class.  
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At the first interview, Phillip was not confident in his ability to use “Blackboard” 

consistently and successfully. He stated, “There are so many new technologies out there, 

and it is always changing. I see that as being a problem.” (Interview 1, Phillip, June 

2004). He recognised it would take some time to become comfortable with the technical 

aspects of using “Blackboard”. Rhonda also described instances in which she turned to 

her students for help with technical problems, when she said, “…they are designated 

technicians for the problems we have with computers in my classroom.” (Interview 3, 

Rhonda, October 2004).    

Teachers did not express embarrassment over having used students for technical 

support. In fact, they felt this was an important element of the school’s learning 

philosophy that teachers and students both assume the role of learner within the 

classroom. Anne felt learning to use the “Blackboard” program was a worthwhile 

endeavor and would benefit students, when she said, “Blackboard has a unique potential 

to extend and enhance students’ learning in English.” (Interview 3, Anne, October 2004).      

Cuban (1993) suggested teaching based on traditional practices would be more 

resistant to computers due to the discomfort with the child-centred potential in computer-

based learning. It would stand to reason, therefore, that teachers in this case study, whose 

practice is based on student-centred learning, would be less resistant to the “Blackboard” 

program and more creative in its use. This was indeed the case for the teachers in this 

study. Teachers actively attempted to link “Blackboard” activities with hands-on 

experiential work taking place within the classroom. Trish described her use of the 

“Blackboard” as promoting communication and social interaction among students and 

between students and teachers:  “… the “Blackboard” has enabled me to communicate 

with both students and teachers alike, and it gave me access to an enormous amount of 

approaches to teaching.” (Interview 2, Trish, August 2004).      
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Sub-question: Does teacher professional development on “Blackboard” integration 

combined with classroom application and other factors, such as access and time, foster 

positive teacher and student experiences toward technology? 

 

The findings for this research question included the results that influenced a 

teacher’s decision to integrate the “Blackboard” program in his/her teaching. Not 

surprisingly, an availability of effective and ongoing professional development programs 

related to integrating “Blackboard” in the classroom was an important factor. As Rhonda 

stated, “I wish I would receive more support from my KLA leader and also from the 

school: for example, through ongoing professional development programs on 

pedagogical uses of ICT.” (Interview 1, Rhonda, May 2004). According to Valli and 

Hawley (1998), professional development should be continuous and ongoing, involving 

follow-up and support for further learning, including support from sources external to the 

school that can provide necessary resources and an outside perspective. They also stated 

professional development should provide learning opportunities that relate to individual 

needs but are, for the most part, organised around collaborative and individualised 

problem solving. 

Teachers mentioned time (e.g., not having enough time to search for appropriate 

technology-related materials) as being an influential factor in their integration of the new 

technology. John as a curriculum coordinator said, “Using the “Blackboard” has taken 

so much time away from other professional tasks.” (Interview 1, John, June 2004). The 

issue of time in the process of integrating the “Blackboard” program into teaching is very 

complex. There was a number of issues the teachers identified that related to time. Even 

though they identified time as a constraint or limitation, they had all found some time 

somewhere to get started using the new technology in their classrooms. They would all 

have liked more time to work on developing new lessons using the “Blackboard” 

program. The complexity of finding time had not stopped them from progressing in the 

process.  

The time constraint for teachers using a new computer program is a consistent  

theme in existing literature (Cuban, 1993). Gallo and Horton (1994) identified the 

necessity for uninterrupted time for teachers to become comfortable with using 
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computers. Knupfer (1993) asserts meaningful implementation of computer technology 

requires more time; time that is additional beyond the normal teaching day. Collaboration 

and good relationships among colleagues were also relevant and had an impact on how 

teachers effectively integrated “Blackboard” in their teaching. In other words, productive 

relationships among teachers engaged in sharing of ideas and practices enhanced 

teachers’ confidence in and attitude towards the “Blackboard” program. Anne for 

example, stated, “I like to practise on computers with a colleague to show me the basics 

and then I just need the time…” (Interview 2, Anne, September 2004). 

Most of the teachers in this study put in time after school, on weekends, and 

during the school holidays to acquire, practise and develop their new technology skills. 

John, as a curriculum coordinator, felt he needed the extra time to learn how to do things 

differently in his teaching with the program.    

Two factors were identified that affected teachers’ use of the new technology. The 

first had to do with the individual teacher and collective philosophies of teaching and 

learning. Teachers tended to adopt the “Blackboard” program, which was in line with 

their beliefs about how their students learn and which teaching methods worked best. 

Teachers, therefore, who believed the new technology improved learning, were most 

likely to use it on a daily basis. Some teachers who were less knowledgeable of 

computers perceived they needed more time, skills and adequate knowledge to implement 

“Blackboard” in their classrooms. They also felt that having basic knowledge of 

computers is insufficient to teach with “Blackboard” in their classrooms. They felt 

uncomfortable and under-prepared to teach with the new technology. For example, Anne, 

said, “Heaps of time can be spent or consumed preparing a project in “Blackboard” to 

use for sharing information with a class.” (Interview 3, Anne, October 2004),  

A second important factor was the individual teacher’s attitudes to change in 

general and a proclivity to adopt or avoid the new technology in particular. Edward, for 

example, expressed his concern when he said, “…I think that a teacher has to be ready to 

make a change and use the new technology in his/her classrooms.” (Interview 1, Edward, 

June 2004). 

Rogers (1983) explains there are many factors that influence the rate at which 

educators adopt innovation: these include their relative advantage, compatibility with 
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current practice, complexity, “trialability”, and observability of results. Extrapolating 

from Rogers’ work, we can anticipate technology adoption will “take off” when ten to 

twenty five percent of a given group of educators are using technology in their ongoing 

teaching; that is the point at which interpersonal networks become activated. Staff 

development specialists say teachers need time and opportunities to work together and 

share ideas (Carlson, 1994).        
 

Sub-question: Do school leaders’ attitudes towards technology have any influence on 

teacher and student perceptions and experiences in adopting the new technology? 

 

One of the most influential factors in the successful integration and 

implementation of the “Blackboard” program has been the personal motivation of 

individual teachers and the support from their Key Learning Area Leaders. As Edward 

stated,“...I just think that teachers have to be ready to cope with change and use the new 

technology in their classrooms” (Interview 1, Edward, June 2004).  

While acknowledging not all teachers had such a strong personal motivation 

towards the new technology, it appeared the school culture was being influenced, to a 

degree, by the need for teachers, particularly Key Learning Area Leaders, to meet the 

present and future challenges of technology and school reform.     

Attitudes of those in positions of leadership also played a role. Perhaps the most 

surprising finding of this study was the importance of the role of the Key Learning Area 

Leader and his/her support and ultimate impact on the other teachers in the school 

concerning successful practice and the integration of the “Blackboard” into the daily 

classroom routine and curriculum. Trish stated, “I think what makes it (using the 

‘Blackboard’) successful in teaching, is having good teacher-to-teacher relationships. I 

mean, ideally it would be a KLA Leader, I guess…” (Interview 3, Trish, November 2004).  

Rhonda expressed some concern about the lack of support she was receiving from her 

Key Learning Area Leader when she said, “…I wish I would receive more support from 

my KLA leader and also from the school” (Interview 1, Rhonda, May 2004).  

During my observations, I found that there was great diversity within the teachers 

in terms of how they teach and how they view things. Some were very random and fluid 
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and others were very strict and regimented in their attitudes to technology integration. 

Some were academic while others used a more vocational base and so there were many 

differences in teaching styles. This diversity in teaching styles and attitudes to technology 

did put additional strain on the administration and the leadership teams and on occasions 

it slowed down progress and the change process. But despite these differences, the key to 

the school reform was the willingness by all to respect the diversity and maintain a 

common vision about the teaching role. Trish commented: “We always go back to those 

essential issues…why are we here? What is our purpose? What is our mission? And 

everyone agrees with that.” (Interview 1, Trish, June 2004).    

Support by administration of teachers’ initiatives to use “Blackboard” was cited 

as having a positive effect on the use of the new technology as was an availability of 

computer lab resources. It is important to note, however, that not all teachers interviewed 

in this study felt supported by their school administration and Key Learning Area 

Leaders. By providing technical support, as well as an opportunity to undertake an 

introductory workshop on “Blackboard” integration, the administrators demonstrated 

some commitment to “Blackboard” integration, in general, and to these teachers, in 

particular.  

McIntire and Fessenden (1994) suggested administrators encourage active 

participation by the stakeholders when implementing new ideas and concepts into a 

school. Administrators can also encourage the stakeholders (classroom teachers) to be 

risk takers in integrating new technology in their classrooms. They stated that an 

administrator should encourage risk taking and should continually reinforce the idea that 

risks are viewed as learning experiences, and not necessarily as failures. This sense of 

encouragement was prevalent in this school. 

 

Support for the Literature 
 

The literature indicated that there is generally some adjustment period for the 

users following the introduction and integration of new technology (Beare & Millikan, 

1983). Fear of change was raised as in issue in the literature (Davidson & Walley, 1984; 

Bloom, 1985) and was certainly evident in this study. Phillip commented, “…There are 
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so many new technologies out there and it’s always changing.” (Interview 1, Phillip, 

June 2004).   

Barh (1990) sees change and the concepts of school improvements as an endless 

list of characteristics that attempts to make an “effective principal”, “effective teacher” 

and an “effective school”. He believes true school improvement occurs when children 

and adults are put in situations to learn simultaneously, think critically, solve problems 

important to them, and becomes a true community of learners where learning is endemic 

and mutually visible. Change or improvement must be sought and achieved collectively.    

Lisa expressed her concern at feeling pressured to use “Blackboard”. She had 

little time to prepare classes and was expected to learn about the new technology and to 

integrate it as well. Anne felt that since she had invested so much time in developing the 

“Blackboard” project for her senior students, she planned to use it for her next year’s 

classes as well when she said, “… I will use it next year with my new classes in order to 

save me time”  (Interview 3, Anne, October 2004). 

Hargreaves and Fullan (1992) stated: 
 

Experienced teachers who have been teaching for some years will have developed ways  

of doing things, which they have found to work for them in their situations. Consequently they 

may be reluctant to abandon tried and tested methods for new ones, which they may be afraid will 

fail. With regard to technological changes some people may be ‘afraid’ of using new equipment, 

therefore they may doubt their ability to learn how to use it.  (p. 47)    

 

By the third interview and observations the negative perceptions and concerns of 

most teachers had dissipated. These concerns did not appear to undermine the teachers’ 

overall willingness to learn the new technology, which may indicate there were sufficient 

positive factors including the perception that school leaders had a positive attitude, to 

balance the fears and concerns. A climate that supported change was evident within the 

school at the time.  

Teachers expressed many concerns related to the use of “Blackboard”. Some of 

the concerns were related to time, access, and professional development. These findings 

are consistent with the findings in the reviewed literature. According to Sheingold and 

Hadley (1990), teachers are the primary users of computers with students, and these 
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teachers expressed many concerns about the use of computers that can enhance their 

teaching and students’ learning. Among the concerns reported were the lack of access, 

lack of time and lack of training on the use of computers.    

The participants in this study did not exhibit any significant resistance to the 

change process. No teacher commented that he/she wished or hoped that the 

“Blackboard” program would not be introduced. Following its introduction and 

integration there was no evidence that any teacher actually avoided using the new 

technology. It may be the school’s focus on change, particularly in relation to new 

technologies, that made it easier to adapt to the new technology.  

When schools seek to improve, a focus on the values, beliefs and norms of both 

the school and the environment outside the school is necessary (Sarason, 1990). The 

effect of school culture on school improvement efforts is significant. The attitudes and 

beliefs of persons in the school shape that culture. Many times innovations are not put 

into practice because they conflict with deeply held internal images of how the world 

works, images that limit persons to familiar ways of thinking and acting (Senge, 1990). 

The school culture was one that was both steeped in tradition and one that was flexible 

enough to accommodate the changing educational environment. It supported a leadership 

team who promoted a vision, which focused on the students. It also supported teachers 

during a period when they faced major challenges to their basic beliefs and 

understandings about teaching and learning. The attitudes and beliefs of those in the 

leadership role create mental models of what schooling is and how others in the school 

should and could respond to events and actions.  

Having a school climate that fostered and encouraged change may have also led 

to a culture that prevented overt resistance to change by deeming such resistance 

unacceptable. It is possible the teachers in this research censored their negative 

perceptions so as not to put themselves out on a limb and in opposition to the dominant 

culture. Such issues raise questions that could be addressed in further research, utilising 

methodologies to assess these cultural norms. It is beyond the scope of this study to do 

more than raise this question of the influence of the dominant culture on the responses of 

the teachers. The school culture or cultures are having a major influence on how teachers 

accommodate innovation in their classrooms.  
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According to Woodrow (1991), the success of any new educational program on 

computer technology depends largely upon the support and attitudes of teachers involved. 

He found teachers are likely to resist not only attempts but also suggestions for computer 

introduction if they perceived computer technology negatively. It is clear that teachers in 

this study expressed positive feelings in the use of  the “Blackboard” program. Despite 

the fact these teachers were facing some problems with integrating the new technology, 

they were generally willing to “give it a try”.  

Data analysis showed most teachers believed the “Blackboard” program would at 

the very least increase their own skills and knowledge and reduce the workload in the 

longer term by saving course information for the future. Additionally, this particular 

group was receiving significant extra attention to their work due to being the participants 

of this research study. This extra attention may have led to a Hawthorn Effect, where the 

very fact that others were interested increased the teachers’ positive feelings about their 

work (Bartol & Martin, 1991).  

The possibility of a strong Hawthorn Effect having occurred in this study cannot 

be overlooked, as there was a number of factors that could have enabled its occurrence. A 

number of teachers in this study was receiving additional attention from the school 

administration team because of the integration of the “Blackboard” computer program in 

their teaching. They were the participants of this research, with me being another staff 

member. Within the school hierarchy some of these teachers have much contact with the 

school’s administration, hence the effect of their involvement and interest would have 

been significant. The message being conveyed to these teachers from both the school 

leadership team and inadvertently from me was the importance of integrating 

“Blackboard” in their teaching, and their perceptions and views concerning the program 

were valuable. 

As discussed earlier, some of the factors suggested by the literature as being 

necessary prerequisites for acceptance of a new technology were present. Bransford, 

Brown and Cocking (1999) provided many examples of how new technology work in 

practice and with what impact. They explored how these technologies can: 

• bring exciting curricula based on real-world problems into the classroom; 

• provide scaffolds and tools to enhance learning; 
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• give students and teacher more opportunities for feedback, reflection, and 

revision; 

• build local and global communities that include teachers, administrators, 

students, parents, and other interested people; and 

• expand opportunities for teacher training (p. 195). 

Other factors that may also have led to this apparent acceptance include the 

school culture providing support for change overall; the minimal threat of loss of 

professional status, and their sense of being involved in the implementation of the 

program.   

 

Conclusion 

 
            Teachers’ attitudes towards mandated change are dependent upon how change 

affects them personally and professionally. Fullan (1993) argued a top-down process of 

mandating change discourages teachers’ abilities to set goals, develop skills, respond to 

feedback, and become engaged in improving their practice. In contrast, it encourages 

teachers to become dependent on the latest innovation, driving them further from a sense 

of their own expertise and professionalism.  

Based on the major findings that related to the main research question and sub-

questions raised in this study, the process by which the school has introduced the 

“Blackboard” program into the curriculum has not incorporated an extensive professional 

development program for teachers nor the development and implementation of 

appropriate support infrastructure. 

 Despite arguments advocating the importance of professional development and 

teacher training, the school has largely left teachers to their own devices and time, with 

the instructions they were to integrate the “Blackboard” program in their subject areas. 

Teachers had no ongoing and structured professional development program nor has any 

support infrastructure been developed to assist teachers in coping with change to their 

teaching strategies. 

 This new technology not only represents a new method of teaching and learning, 

but new methods of delivery and assessment; as well the new technology needs to be 
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used to enhance collaborative teaching and learning. Use of the new technology in itself 

is not capable of achieving this. It requires innovation, creativity and adequate 

professional development for teachers and ultimately their students. Focussing careful 

attention on how new technology functions as a tool for teaching and learning can enable 

teachers to seize the opportunity to use this technology to enhance students’ ability to 

construct understanding, share information and solve problems. 

 The idea of computing and information technology across the curriculum was to 

show students and teachers that information technology can be used for information 

handling in any disciplinary context. It can also be used to teach the basic concepts of 

certain types of applications and to provide an experience of information technology for 

all students. It was a broad approach to information technology awareness that sought to 

make the computers a “natural” part of students’ and teachers’ teaching and learning 

environments.  

Teaching style was identified by a number of school documents to refer to the 

preferred relationship between a teacher and his/her students in the classroom. It included 

the grouping of students (whether the teacher preferred working with one large group of 

students, a number of small groups or individuals) preferred activities and communicative 

relationships. 

For some of these teachers, a highly individualised classroom was “messy”, 

uncomfortable and unacceptable. Changes to classroom organisation often required 

changes to teacher behaviour. The claim that technology has the potential to individualise 

learning had undoubtedly been attractive to Trish and Edward, but had the opposite effect 

on Rhonda and Anne.  

Phillip and John saw their style as eclectic and hence providing no obstacle to the 

use of the new technology and computers. To these teachers, working on “Blackboard” 

meant each small group could be given a clear task to do. This may be the same or 

different but was ordered. It also contrasted favourably with other small group work in 

which students were working (or wanting to work) on very different tasks.  

The success of any new computer technology program depends strongly upon the 

support and attitudes of teachers involved (Woodrow, 1991). For example, if teachers 

regard computers negatively or with suspicion, or believe that a new program (as it is 
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being introduced) will not work successfully, the educational utilisation of computers will 

be limited. A better understanding of the process teachers go through to integrate new 

technologies into their teaching will benefit not only teachers and administrators, but the 

students who will be learning in those classrooms. 

 The integration of the “Blackboard” program offered teachers in this case study 

school a unique opportunity to practise collegiality and support successful practices when 

effectively using the new technology in their classrooms. We now understand teachers 

need support in thinking about curriculum integration using new technologies. Teachers 

often become overwhelmed with their initial introduction to the new technology. 

 Teachers need time to practise using new technology in teaching in order to 

effectively access the massive amount of material available for them. Teachers are 

expected and do put in more time than ever before in their working lives. Add to that the 

access issues and stresses of trying to teach in innovative ways and professional 

development becomes an important factor. The following factors appear to be at the 

forefront: time; access; workload; professional development; technical assistance and 

support; and leadership support.  

 

Time 
Teachers who were integrating the new technology into their classrooms found 

time was a definite factor. Time to learn, time to practise and time to plan lessons using 

the new technology. It took time to learn how to use the new technology and to adapt the 

curriculum to incorporate it. The school organises every Monday a general staff meeting, 

so practice and planning has to come out of other “after school time” or evenings. 

Marking assignments and homework also has to be considered.  

Time can be used as an excuse for not starting or doing a task. However, these 

teachers were all incorporating and working on advancing their use of  “Blackboard” in 

the classroom as opposed to not starting at all. Even though they identified time as a 

constraint or limitation, they all found enough time somewhere to get started using 

“Blackboard” in their classrooms. They would all have liked more time to work on 

developing new lessons and technology skills. The complexity of finding time had not 

stopped them from progressing in the process. Teachers need time to gain initial 
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familiarity with new hardware or software, learning and practising for sustained periods. 

Teachers also need time to discuss new technology use with other teachers, whether face 

to face or through email (Renyi, 1996).  

 

Access 
Access was an important factor to the teachers as part of the process of integrating 

the new technology into their teaching. School and home access were important because 

teachers didn’t usually have enough time during the school day to work on preparing 

lessons and other projects. 

Time and access are two major factors which determine how effectively a teacher 

will plan and use new technology in their classroom lessons. These two issues are 

directly related to the funding that any school is willing to invest in new technology 

equipment and training time for the teachers. The time and access issues identified by the 

teachers in this study extend beyond the school building to their homes as well.  

 

Workload 
Another factor that impacted on teachers was stress and workload. Change of any 

kind is stressful! “Innovation in education is a stressful and often painful process for all 

involved, and particularly for teachers” (Black, 1997, p. 78). During the past three years 

at the case study school, the technology has changed from a Macintosh to IBM format 

and from stand-alone to networked computers. Changing from one computer system to 

another, learning how new systems work, planning how to implement the ICT are all 

stressful activities. 

 Successful implementation is the integration by the teachers of the ICT into 

teaching and learning. The extra time required in planning, practising and creating a new 

and innovative project is significant. Integrating new technology can be very stressful and 

undoubtedly impacts upon the teachers. Taking teachers from their more comfortable 

traditional methods of teaching and asking them to change the way they teach; put in 

more time to learn more technology and use the computer; practise, plan and create 

increases pressures on an already pressured profession.  
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A school can have the best technology ever made and access to the World Wide 

Web on every computer. It will not see much difference in student learning unless its 

teachers know how to apply the technology in their teaching and learning (Trotter, 1999). 

Research has demonstrated that providing basic familiarity with technology followed by 

individualised classroom support through tutoring, peer coaching, collaboration, 

networking, and mentoring is the best way to help teachers at a variety of experience 

levels to integrate new technology into their classroom practices (Miller, 1998; Norton & 

Gonzales, 1998; Saye, 1997). While providing technology-training programs worthy of 

teachers’ time is important, inducing all teachers to enhance their job skills may 

ultimately require stronger incentives than self-motivation.  Teachers must have 

substantial time if they are going to acquire and, in turn, transfer to the classroom the 

knowledge and skills necessary to effectively and completely infuse technology into their 

curricular areas (Boe, 1989). 

 

Professional Development 
The process by which the school has introduced the “Blackboard” program into 

the school curriculum has not incorporated preparing and running an extensive 

professional development for teachers nor the development and implementation of 

appropriate support infrastructure, like giving all teachers laptop computers on which to 

practise. Teachers have not had ongoing and structured training nor has any support 

infrastructure been developed to assist them in coping with change to their teaching 

strategies. In Term 1, 2004, teachers were offered only one internal professional 

development workshop on integrating the “Blackboard” program into their classrooms. 

Teachers cannot be expected to accomplish the integration of the “Blackboard” 

program into their lessons without adequate ongoing training, collegial and technical 

support. Collegial support is an important aspect to ensure implementation continues. The 

environment in which the effective technological development of teachers occurs is built 

around collaborative learning. Because teachers varied in their level of expertise at the 

time of their initial training, the context which surrounds their technological professional 

development, must provide a non-threatening environment that is sensitive to the 

individual teacher’s level of expertise and experience (Shelton & Jones, 1996). 
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McLaughlin (1978) states professional development is not a one-time event but is instead 

ongoing and immersed in a strong support group of other learners who help and learn 

from each other. 

The teachers’ descriptions of how they acquired their “Blackboard” knowledge 

and skills contain similar components. All have participated in one in-service workshop. 

Some of them have read manuals and learnt by working through the program until they 

encountered a problem, which forced them into the documentation or to collegial help. 

All have worked with a partner to learn new skills. All reported their new technology 

learning involved time outside of the regular school hours.     

 

Technical Assistance and Support 
It could have been very easy for teachers to become discouraged when something 

did not go right with the integration of “Blackboard” to return to old traditional methods 

of teaching. Technical support was essential for continued progress with integrating the 

new technology. The best way to win widespread use of new technologies is to provide 

just-in-time support, assistance, and encouragement when needed (McKenzie, 1998).  

When teachers are trying to use a new technology in their classrooms and they 

encounter difficulties, they needed immediate help and support. Teachers will return to 

more traditional ways of teaching if the problems they encounter cannot be solved 

quickly and efficiently (Killion, 2000). Teachers must also become comfortable with 

supporting their students, who are frequently comfortable and adept at using the 

“Blackboard” program, to become more responsible for their own learning. 

 

Leadership Support 
A related issue that emerged from this research was the importance of the Key 

Learning Area Leaders, or other designated leaders recognising and supporting teachers 

in the school. With the assistance of effective Key Learning Area Leaders in the school, 

colleagues can more easily understand and more effectively apply the concepts of 

successfully integrating new technology in their classrooms. Effective Key Learning 

Area Leaders can help their area teachers feel more motivated with their new roles as 

facilitators of cooperative learning when integrating the new technology. Teacher leaders 
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can help peer teachers be more comfortable and more effective in this role by giving 

them guidance and support. 

Teachers using the “Blackboard” program gain many benefits. These include 

communicating with other teachers and students electronically, information collection 

and organisation, collaborative problem solving and online assessment. Students will then 

successfully create projects through the effective use of “Blackboard”, demonstrating 

their newly acquired knowledge and skills.                 

Today, secondary classroom teachers implement activities in which learners’ 

outcomes and assessment strategies require students to apply new knowledge and create a 

product that will demonstrate the newly acquired knowledge. Recent research indicates 

classroom teachers are more important than ever and the role of the teacher has expanded 

to that of facilitator. Instead of teachers being replaced by online learning and other 

technologies, the role of the classroom teacher is evolving. In the future, the need for 

instructional leaders in the classroom will be more important than ever if successful 

learning is to occur (Collinson, 2001).  
 As the teachers develop skills with the new technology as a means to support their 

desired styles of classroom practice, they also have the opportunity to observe their 

colleagues and reflect with each other on alternative styles and practices, and the beliefs 

that undergird them.  

 

Recommendations to Improve Practice and for Further Research 
 

The following recommendations are based on the major findings of this study and 

the literature that complements this research. If implemented, they may result in 

improvements in individual schools and within the case study school in the future.  

 

Recommendations for Schools 

 

1. Not all teachers are motivated to use new technology. Teachers may resist for many 

reasons, including the fear of that technology threatens their role as experts and the 

feeling of inadequacy resulting from lack of prior mastery of technology skills. 
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Authors, such as Matherly and Matherly (1985) proposed strategies for overcoming 

the fear people have of computers and technology and their resistance to change. 

They point out some people will welcome and quickly adapt to change while others 

will resist it. However, there appear to be methods of introducing and implementing 

change that foster acceptance of the change. They add that approaches that minimise 

resistance could include teacher participation in the entire process, involving the users 

at all points in the decision-making process and ensuring their views are taken into 

account. 

  

2. The best leadership and administration teams enable teachers to become the best they 

can be through consultation, collaboration, communication, support and 

encouragement. Active participation in the change process by all stakeholders, 

including students, teachers, parents, administrators and others from the school 

community is needed. Conner (2002) suggests technology leaders can begin to close 

the communication gap with teachers and teachers can become more informed about 

the benefits of planning and more involved in integrating technology. 

 

3. Support teachers with limited experience of the new technology in the classroom by 

teaming them with teachers (colleagues) who have been successful in integrating 

“Blackboard” in their classrooms. Sharing successful stories with the rest of the staff 

and recognising those teachers who were successful, as well as those who are 

becoming successful. Jacobsen (1998) stated teachers who have adopted technology 

early are those who have much to contribute. She also wrote early adopters’ efforts 

should be widespread and training, rewards/incentives and support should be 

considered to build a strong structure for teaching and learning. 

  

4. School administration and Key Learning Area Leaders should publicly recognise, 

encourage and reward those teachers who have become leaders in the integration of 

new technologies in their classrooms. These teachers should be provided with 

additional time for training and mentoring other teachers with less experience.   
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5. Implementing a new technology can only succeed when the school leadership team 

commits to it in word and deed. One strategy for getting teachers involved with new 

technology integration is to give or lease all teachers laptop computers for their 

personal and professional use. Many state and private schools have set up such 

initiatives, typically with certain requirements, such as attending workshops on how 

to integrate new technologies. Crystal (2001) suggested teachers should be given 

laptop computers, which provides them with the flexibility to develop their skills and 

apply their new knowledge.   

    

6. Teachers need adequate time to update their teaching methods in line with the latest 

developments in educational technology. Lesson preparation that incorporates these 

technologies places greater demands on teacher time and resources. The primary 

concern for most teachers is to have sufficient time (Shelton & Jones, 1996) to learn, 

train and practise. 

 

7. Effective development of ICT skills and knowledge and enhanced use of ICT in the 

school requires a holistic approach comprising appropriate training (appropriate in 

terms of skills, knowledge, relevance to educational goals and priorities and 

delivery); ready access to ICT resources; and ongoing support and advice to 

encourage progression beyond any formal training. Classroom teachers should be 

involved from the beginning in planning the development sessions so they can be 

certain their specific needs will be addressed (Guhlin, 1996).   

 

8. Professional development workshops seldom have the desired effect if teachers do 

not have an immediate opportunity to apply their new knowledge and skills. A 

successful professional development program should provide ongoing pedagogical 

and technological training that is tailored to teachers’ needs. It should also support a 

learning environment where teachers are motivated to increase their technology skills 

and knowledge. A well-planned, ongoing professional development program tied to 

the school’s curriculum goals, designed with built-in evaluation and sustained by 

adequate financial and staff support is also essential (Brand, 1997).   
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9. Unless teachers’ beliefs, attitudes and values are addressed, then even the best  

developed implementation plans to support adoption are at risk. Rogers (1995) 

notes, “attitudes toward technology and its uses…play a substantial role in 

determining what will and will not be considered” (p. 140). Teachers will have a 

difficult time applying new technology skills in the classroom unless there is a direct 

linkage with the curriculum, teaching strategies or improvements in student 

achievement.  

 

10. Teachers with positive attitudes to the use of new technologies should be  

encouraged to take risks and become lifelong learners. They should be encouraged to 

develop strategies to support “Blackboard” adoption and any new technology to 

improve student achievement. A positive attitude is required to develop strategies for 

using “Blackboard” to enhance engaged learning for “at-risk” students and using the 

new technology to enhance problem solving and critical thinking skills.  

 

11. Each school needs to develop and maintain an active information and  

 communication technology (ICT) planning committee, made up of the school (ICT) 

coordinator, support staff, administrators, key learning area leaders, teachers and 

parents. The committees must be established and play an active role in the planning 

and evaluations at the school level. New technology purchases and training 

expenditures at the school level must be made according to the school’s wide vision 

and plan. 

  

12. In order for schools to successfully introduce and integrate new technologies in their  

      curriculum, it is essential that they consider the implications of adopting ICT 

standards/performance indicators for their teachers prior to wading into this large 

technology pond. It is also hoped that education systems, employer groups and 

individual schools will consider these standards in forming policy and implementing 

programs to develop competency. While it is evident that technology has a lot to offer 

education, it is important that it is not taken at face value and that adequate thought 
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and preparation is given to the introduction of new technology into the school 

curriculum. 

 

Recommendations for Classroom Teachers 

 

1. Teachers should be encouraged to familiarise themselves with new technology 

visions and plans established by their school. They should experiment with various 

technology applications, share ideas and collaborate with colleagues on new 

technology projects and uses. They should also be encouraged to participate in new 

technology evaluations that can support their own teaching and learning growth.  

 

2. Teachers need to help Key Learning Area Leaders and coordinators know what is 

needed in the way of training, software and hardware. They need to let them know 

what does and does not work, and why, in order for well-guided decision making to 

take place.   

 

3. In the constructivist classroom, the focus tends to shift from the teacher to the student. 

Constructivist teachers encourage students to constantly assess how the activity is 

helping them gain understanding. By questioning themselves and their strategies, 

students in the constructivist classroom ideally become “expert learners”. This gives 

them ever-broadening tools to keep learning. With a well-planned classroom 

environment, the students learn how to learn (Strommen & Lincoln, 1992).   

 

4.  In assuming their new roles, teachers are expected to upgrade their knowledge and 

acquire new skills in the following areas: 

• Pedagogy: Teachers need new pedagogical skills so they can take full advantage 

of the potential of the new technology to enhance student learning.  

• “Blackboard” integration: Teachers need strategies to meaningfully integrate 

“Blackboard” into their classrooms. “Blackboard” must be considered as a 

learning tool and teachers need long-term skills and strategies for using the 
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program to support their curriculum, student outcomes and student learning 

goals. 

 

5. Teachers will need to: 

• recognise the need for change and work towards it; 

• learn the most effective ways of implementing and using new technology with 

their students; and 

• communicate and collaborate with colleagues, and parents in order to nurture 

student learning.  

They should also enable their students to become: 

• information seekers, analysers and evaluators; and 

• problem solvers and decision makers. 

 
There are a number of issues that have been presented and discussed in this study. 

Schools and teachers need to address these issues or at least consider them if they are 

going to successfully introduce new technology into the curriculum. Careful 

considerations need to be given to the teachers’ perceptions and expectations. 

 Information obtained from this study will contribute to the growing body of 

research in the area of new technology introduction and integration in schools.   
 
Recommendations for Further Research 

 

Based upon results of this research, a follow-up study could be constructed to 

explore methods of planning, implementing and evaluating a professional development 

program that supports the use of “Blackboard” (or other technology innovations) in 

teaching. Technology is rapidly changing in today’s society and because of this change a 

study could be replicated in two to three years on the school’s population using a 

quantitative approach to investigate a larger number of teachers and students adopting 

new technology in their classrooms. 
 



   160 
 

References 
 
Ahern, T. C., & El-Hindi, A. E. (2000). Improving the instructional congruency of a 

computer mediated small group discussion: A case study in design and delivery, 
Journal of Research on Computing Education, 32(3), 385-400. 

 
Akbaba, S., & Kurubacak, G. (1998). Teachers’ attitudes towards technology,  

Computers in Social Studies. Available online at: 
http://www.webcom.com/journal/akbaba.html [5/3/2004].   

 
Albion, P. R. (1999). Self-efficacy beliefs as an indicator of teachers’ preparedness for  

teaching with technology, Association for the Advancement of Computing in 
Education. Available online at: 
http://www.usq.edu.au/users/albion/papers/site99/1345.html [29/2/2004].  

 
Alexander, S. & J. McKenzie (1998). An evaluation of information technology 

 projects for university learning, Canberra, AGPS. 
 
Amichai-Hamburger, Y., & Ben-Artzi, E. (2002). Internet and personality,  

computers in human behaviours, pp. 1-10 
 
Anderson, D., & Reed, W. (1998). The effects of Internet instruction, prior computer  

experience, and learning style on teachers’ Internet attitudes and knowledge. 
Journal of Educational Computing Research: vol. 19, n3, pp.227-246. 

 
Argyris, C. (1977). Double loop learning in organisations, Harvard business  

review, September-October. 
 
Arnone, M. P., & Grabowski, B. L. (1992). Effects on children’s achievement and 

curiosity of variations in learner control over interactive video lesson, 
Educational Technology Research and Development, 40(1), 15-27. 

 
Aviram, A. (2001). The integration of ICT and education: from computers in the  

Classroom, to mindful radical adaptation of education systems to the emerging 
cyber culture, Journal of Educational Change, vol.1, pp. 331-352. 

 
Baker, E. L., Gearhart, M., & Herman, J. L. (1994). Evaluating the apple classrooms of 

tomorrow: in E.L. Baker, O’Neil, H.F. (Eds.), Technology Assessment in  
Educational Training (pp. 173-197), Hillsdale, NJ: Eribaum. 

 
Barker, J. (2000).  Sophisticated technology offers higher education options, the 

Journal of Technology Horizons in Education, 28(4), 58. 
 
Ball, S. J. (1984). Case study research in education: Some notes and problems. In Martyn  

Hammersley (Eds.), The Ethnography of Schooling: Methodological Issues (pp. 
77-104).   



   161 
 

 
Barth, R. S. (1990).  Improving schools from within: Teachers, parents, and principals  

can make the difference, San Francesco: Jossey-Bass.  
 
Bartol, K. M., & Martin, D. C. (1991).  Management, New York, McGraw Hill. 
 
Bates, A. W. (1997).  The impact of technological change on open and distance 

 learning. Distance education, vol. 18(1), pp. 93-109. 
 
Baylor, A. L., & Ritchie, D. (2002).  What factors facilitate teacher skill, teacher 

morale, and perceived student learning in technology-using classrooms? 
computers & education, 39, (4), 395-414. 
 

Beare, H. (2001). Creating the future school. London: Routledge/Farmer. 
 
Beare, H., & Millikan, R. (1983).  Change strategies: a framework for systematic  

discussions and planning, in the practicing manager, vol. 3 no.2, pp. 113-118. 
 
Becker, H. J. & Ravitz, J. (1999). The influence of computer and Internet use on  

teachers’ pedagogical practices and perceptions. Journal of Research on 
Computing in Education, 31(4), 235-260. 

 
Becker, H. J. (1998).  Analysis and trends of school use of new information 

technologies, [online]. Available:  
http://www.gse.uci.edu/EdTechUse/c-tblnt.htm [4/4/2004]. 

 
Bell, J. (1987). Doing your research project: A guide for first-time researchers in  

education and social science, Open University Press, Milton Keyness.  
 
Biggs, J. B. (1999). Teaching for quality learning at university: What the student  

does, Buckingham, UK: Open University Press. 
 
Black, P. (1997).  It’s pretty scary: The traumas of change, the Journal of  

Technology Studies, vol. 23, pp. 7-11. 
 
Bloom, A. J. (1985).  An anxiety management approach to computer phobia, in 

Training & Development Journal, January. 
 
Bonk, C. J., & King, K. S. (1998).  Electronic collaborations: Learner- centred  

technologies for literacy, apprenticeship, and discourse, Mahwah: Lawrence 
Erlbaum Associates. 
 

Boe, T. (1989).  The next step for educators and the technology industry: Investing in 
 Teachers, Educational Technology, 29(3), 39-44.  

 
Bogdan, R. C., & Biklen, S. K. (1998). Qualitative research in education: An  



   162 
 

introduction to theory and methods (3rd ed.). Boston: Allyn & Bacon.  
 
Bogdan, R. C., & Biklen, S. K. (1992).  Qualitative research for education: An  

introduction to theory and methods, Boston: Allyn & Bacon. 
 
Booth, S. A. (1992).  Learning to program: a phenomenographic perspective,  

(Goteborg Studies in Educational Sciences, 89). 
 
Bottino, R., & Forcheri, P. (1994).  Technology transfer in schools: From Research to  

Innovation, British Journal of Educational Technology, vol. 29: 163-172 
 
Bottino, R.M. & Chiappini, G. (1995).  Technology and learning: Computer mediated  

communication between deaf children, liberating the learner-proceeding of the 
world conference on computers in education, D.J. Tinsley and T.J. Van Weert: pp. 
693-701 

 
Brand, G. A. (1997). What research says: Training teachers for using technology. Journal  

of Staff Development, 19 (1). 
 
Bradshaw, L. K. (1997b).  Technology-supported change: A staff development  

opportunity, NAASP-Bulletin, vol.81, pp. 86-92. 
 
Bradley, G., & Russell, G. (1997).  Computer experience, school support, and  

computer anxiety, educational psychology: An International Journal of 
Experimental Psychology, vol. 17, pp. 267-284. 

 
Bransford, J., Brown, A., & Cocking, R. (1999). How people learn: Brain, Mind,  

Experience, and School, Washington, DC, National Academy Press.  
 
Brew, J. (1986). Informal education: Adventures and reflections, London: Faber.    
 
Brickner, D. L. (1995).  The effects of first and second order barriers to change on the  

degree and nature of computer usage of secondary mathematics teachers: a case 
study, Purdue University, West Lafayette, Indiana. 

 
Burgos, M. (1998).  A successful model for school improvement. Available online:  

 http://www.4teachers.org  [8/5/2004]. 
 
Butzin, S. M. (2000).  Using instructional technology in transformed learning  

environments: An evaluation of project child, Journal of Research in Computing 
Education, 33(4), 367-384. 

 
Byrd, D., & Koohang, A. (1989).  A professional development question: Is computer  

experience associated with subjects’ attitudes toward the perceived usefulness of 
computers? Journal of Research on Computing in Education. Summer 1999, pp. 
401-410 



   163 
 

 
Byrom, E., & Bingham, M. (2001). Factors influencing the effective use of technology  

in teaching and learning. Available online 
http://www.seirtec.org/publications/lessons.pdf  [2/5/2004].  

 
Camevale, D. (2000).  New master plan in Washington state calls for more online  

instruction, the chronicle of higher education, 46(22), A50. 
 
Carlson, E. (1994).  Staff development for multimedia: coping with complexity,  

Alexandra, VA: national school boards association. 
 
Charp, S. (1998).  Measuring the effectiveness of educational technology, Journal, 

 vol. 25, no. 7, pp. 6-8. 
 
Chen, L. (1998).  Design and development of a prototype electronic textbook for  

teacher education, dissertation abstracts international, 59(08), 2833.  UMI No. 
9903974. 
 

Claeys, C. J. (1997).  Innovating education through the use of new technologies: 
 Reflections from the field, educational media international, 34: 144-152. 

 
Clark, K. D. (2000).  Urban middle school teachers’ use of instructional technology,  

Journal of Research on Computing in Education, vol. 33 (no.2), 178. 
 
Clements, D. (1999).  Metacognition, learning and educational computing 

environments, in D.D. Shade (ed.), information technology in childhood 
education annual (pp. 39-59). Virginia: AACE. 

 
Cochran-Smith, M., & Lytle, S. (1999).  Relationships of knowledge and practice:  

Teacher learning in community, in the series, review of research in education, 24, 
249-305. Washington, D.C: American Educational Research association. 

 
Cochran-Smith, M. (1994).  The power of teacher research in teacher education,  

Chicago: University of Chicago Press. 
 
Cohan, M., & Kottkamp, R. (1993). Teachers: The missing voices in education. New  

York: State University of New York Press. 
 
Cohen, D. K., & Ball, D. L., (1999).  Instruction, capacity, and improvement,  

Philadelphia, PA: Consortium for Policy Research in Education, University of 
Pennsylvania. 
 

Cohen, C. G., & Bredo, E. R. (1975). Elementary school organisation and innovative  
instructional practices. In J.V. Baldridge & T.E. Deal (Eds.), Managing change in 
educational organisations: Sociological Perspectives, Strategies, and Case 
Studies (pp. 133-150). Berkeley, CA: McCutchan. 



   164 
 

 
Cohen, D. K., & Hill, H. C. (1998).  Instructional policy and classroom performance:  

The mathematics reform in California, Philadelphia, PA: Consortium for Policy 
Research in Education, University of Pennsylvania. 

 
Collinson, V. (2001).  Intellectual, social, and moral development: Why technology 

cannot replace teachers, Journal, 85(1), 35-45, University of North Carolina 
Press. 

 
Collis, B. A., Knezek, G. A., Lai, K. W., Miyashita, K. T., Pelgrum, W. J., Plomp, TJ, & 

Sakamoto, T. (1996).  Children and computers in school, Mahwah, NJ: Erlbaum. 
 
Connell, R. W. (1993). Schools and social justice. Philadelphia: Temple University Press. 
  
Conner, D. (2002). Technology planning: Closing the communication gap Education  

World. Available online: http://www.educationworld.com/a_tech/tech152.shtml 
[5/8/2004]   

 
Cook, K. C. (2000).  Online professional communication: Pedagogy, instructional 

design, and student preference in Internet-based distance education, business 
communication quarterly, 63(2), 106-110. Curry, L. (1990).  A critique of the 
research on learning styles 

 
Creswell, J. W. (1994). Research design: Qualitative and quantitative approaches,  

thousand oaks, CA: Sage publications. 
 
Crystal, J. (2001). Overcoming the textbook mentality. Technology and Learning, 21(8),  

58. 
 
Cuban, L. (1995b). DejB vu all over again? Why the computer may in fact go the way of  

the stereopticon. Electronic Learning, 15(2), 34-37, 61. 
 
Cuban, L. (1993).  Computers meet classroom: Classroom wins. Teachers College 

 Record, 95 (2), pp. 185-210. 
 
Cuban, L. (1986).  Teachers and machines: The classroom use of computers since  

1970, New York: teachers college press. 
 
Cunningham, W.C. & Gresso, D.W. (1993). Cultural leadership: The culture of 

 excellence in education. Boston: Allyn & acon. 
 
Cusak, B. (1997).  School leadership in a networked world, the Australian Council  

for Educational Administration Online Conference, September 1997.  
 
Cuttance, P. (2001).  Information and communication technologies, Department of  

Education, Training and Youth Affairs (DETYA), Canberra. 



   165 
 

 
Dalton, D. W. (1989). Computers in the school: A diffusion/adoption perspective. 

 Educational Technology, 29, (11) 20-27. 
 
Darling-Hammond, L., & McLaughlin, M. W. (1995).  Policies that support  

professional development in an era of reform, Phi Delta Kappan, 76, 597-604. 
 
Dewey, J. (1963).  Experience and education, New York: Collier Books.  
 
Day, C. Harris, A., Hadfield, M., Tolley, H. & Beresford, J. (2000).  Leading schools  

in times of change, London, Open University Press. 
 
Davidson, R.S., & Walley, P. B. (1984).  Computer fear and addiction: Analysis, 

prevention, and possible modification, in Journal of Organisational Behaviour 
Management, vol.6 (3-4). 

 
Denscombe, M. (1983).  Interviews, accounts and ethnographics research on 

teachers, in M. Hammerstey (Eds.), The ethnography of schooling: 
methodological issues.     

 
DETYA (2000).  The education of boys, submission to the house of representatives  

standing committee on employment, education and workplace relations, Canberra.  
 
Dewey, J. (1963). Experience and education. New York: Collier Books. 
 
Dockstader, J. (1999).  Teachers of the 21st century know the what, why, and how of 

technology integration, electronic version, Technological Horizons in Education,  
26, 73-74. 

 
Duffield, J. A. (1997). Trials, tribulation, and minor successes: Integrating technology 

 into a preservice preparation program, Tech Trends, 42(4), 22-26. 
 
Dupagne, M., & Krendle, K. A. (1992).  Teachers’ attitudes toward computers: A 

review of the literature, Journal of Research on Computing in Education, 24 (3), 
420-429.  

Dusick, M. (1998). What social cognitive factors influence faculty members’ use of  
computers for teaching? A literature review. Journal of Research on Computing 
in Education. vol 31, n2, pp 123-139.   

 
Dwyer, D. C., (1994). Apple classrooms of tomorrow: What we have learned,  

educational leadership, vol. 1. 51. 
 
Dwyer, D. C., Ringstaff, C., & Sandholtz, J. (1990).  The evolution of teachers’  

instructional belief and practices in high-access-to-technology classrooms: Paper 
presented at the annual meeting of the American Educational Research 
Association, Boston. 



   166 
 

 
Dyril, O. E., & Kinnaman, D. E. ( 1994). Integrating technology into our classroom  

curriculum. Technology & Learning, 14(5), 38-42, 44. 
 
Eisner, E. W. (1979).  The educational imagination, New York: Macmillan. 
 
Ely, M., Anzul, M., Friedman, T., Garner, D., & McCormack Steinmetz, A. (1991).  

Doing qualitative research: Circles within circles. New York: Falmer. 
 
Ertmer, P. A., (1999).  Examining teachers’ beliefs about the role of technology in  

the elementary classroom, Journal of Research on Computing in Education, 32 
(1), 54-72.   
 

Evans-Andris, M. (1995).  An examination of computing styles among teachers in 
 elementary schools. ETR&D, 43(2), pp. 15-31. 

 
Feiman-Nemser, S., & Parker, M. (1993).  Mentoring in context: A comparison of  

two US programs for beginning teachers, International Journal of Educational 
Research 19(8): 699-718. 

 
Fine, M. (1991).  Framing dropouts: Notes on the politics of an urban public high  

school, Albany, NY: State University of New York Press. 
 

Forsyth, I. (1996).  Teaching and learning materials and the Internet, London: Kogan 
 Page. 

 
Fredrickson, S. (1999). Untangling a tangled Web: An overview of web-based  

instruction programs. T.H. E. Journal, 26(11), 67-77. 
 
Fullan, M. (2001).  The new meaning of educational change, (3rd ed.) New York:  

Teachers College Press. 
 
Fullan, M. (1993).  Change forces: Probing the depths of educational reform,  

London: Falmer Press. 
 
Fullan, M. (1992).  Successful school improvement, Buckingham: Open University  

Press. 
 
Fullan, M. (1991).  The new meaning of educational change, New York: Teachers  

College Press. 
 
Gall, M. D., Borg, W. & Gall, J. P. (1996).  Educational research an introduction,  

sixth edition, Longman Publishers: USA. 
 
Gallo, M., & Horton, B. (1994).  Assessing the effect on high school: Teachers of  



   167 
 

direct and unrestricted access to the Internet, Journal of Educational Technology 
Research and Development, vol.24, no. 4, pp. 17-39. 

 
Garcia, L. (2000).  Maximising the Online education experience, health management  

technology, 21(2), 67-68.  
 
Gardner, E. P. (1991).  Evolution of attitudes toward computers: A Retrospective  

View, Behaviour and Information Technology, 8 (2), 89-98. 
 
Garmer, A. K., & Firestone, C. M. (1996).  Creating a learning society: Initiatives for  

education and technology. Washington, Dc: The Aspen Institute. 
 
Genco, P. (2000).  Technostress in our schools, access, 14 (14), 12-13. 
 
George, G., Randall, R., & Pearce, G. (1996).  Technology-assisted instructor  

cyberphobia: Recognising the ways to effect change, Department of Education. 
Available online: http://www.kdinc.com  [10/5/2004].   

 
Gilbert, S., & Green, K. C., (1995).  Great expectations: Content, communications,  

productivity, and the role of Information Technology in Higher Education, 
Change, 27, 8-19.  

 
Gillman, T. (1989).  Change in public education: A technological perspective, 

Eugene, Oregon: ERIC Clearinghouse on Educational Management, University  
of Oregon.  

 
Goodlad, J. I. (1984). A place called school. New York McGraw Hill. 
 
Gottschalk, L. (1983a). Internal criticism and synthesis. In perspectives on case study2:  

The quasi-historical approach. Deakin University, Victoria.   
 
Grabinger, R. S. (1996).  Rich environments for active learning, in D.H. Jonassen  

(Eds.), Handbook of Research for Educational Communications and Technology 
(pp. 665-692). New York: Macmillan Library Reference, USA. 

 
Grinnel, R. M. (1985). The social work research and evaluation, 2nd ed., Peacock  

Publications.  
 
Gross, N., Giacquinta, J. & Bernstein, M. (1971).  Implementing organisational  

innovation: A sociologicalanalysis of planned educational change. New York: 
Basic Books. 

 
Guhlin, M. (1996).  Stage a well-designed Saturday session and they will come!  

Technology Connection, 3(3), 13-14. 
 
Gurr, D. (2000).  The impact of information and communication technology on the  



   168 
 

work of school principals, vol. 6, no. 1, pp. 60-73. 
 
Gurr, D. (1997).  Principal leadership: what does it do, what does it look like?  

paper presented at the Australian Principal Centre Research Forum, Melbourne, 
September. 

 
Gurr, D. (1997b).  The development of management information systems in  

education, Hot Topics, 3, July. 
 
Gurr, D. (1996a). Changing principals, changing times. Principal Matters, 8(1), 42-44. 
 
Hackman, JR. & Oldham, G. R. (1980).  Work redesign, Adison-Wesley Publishing  

Co. USA. 
 
Hadley, M. & Sheingold, K. (1993).  Commonalities and distinctive patterns in 

teachers’ integration of computers, American Journal of Education, 101, 261-
315. 

 
Hall, G. E. & Hord, S. M. (1984). Change in schools: Facilitating the process. New  

York: State University of New York Press. 
 
Hallinger, P. (1992). The evolving role of American Principals: From managerial to  

instructional to transformational leaders, Journal of Educational Administration, 
30(3), pp. 35-48. 

 
Hamilton, D. (1982). On generalisation in the educational sciences: In perspectives on  

case study 1: Naturalistic Observation. Deakin University, Victoria. 
 
Hanna, D. E. (1999).  Higher education in an era of digital competition: Choices and  

challenges. Madison, WI: Atwood Publishing. 
 
Hanson-Smith, E. (2000). Technology enhanced learning environments. Alexandria,  

Virginia. 
 
Halpern, F. (1996). Thought and knowledge: An introduction to critical thinking, 

 Lawrence Erlbaum Associates. 
 
Hardy, J. (1998).  Teacher attitudes toward and knowledge of computer technology,  

Computers in Schools, 14 (3/4) 119-136. 
 

Hardy, C. (1989).  The age of unreason, arrow books, Great Britain. 
  
Hargreaves, A., & Fullan, M. (1992). Teacher development and educational change. 

 Basingstoke, Falmer Press. 
 
Hauser, J., & Malouf, D. B. (1996).  A federal perspective on education technology,  



   169 
 

Journal of Learning Disabilities, 29(5), 504-511.   
 
Hazari, S. (1998). Evaluation and selection of web course management tools. Available  

Online at: http://sunil.umd.edu/Webct/  [13/8/2004]. 
 
Healy, J. (1998).  Failure to connect, New York: Simon & Schoster. 
 
Hennestad, B. W. (1983). Innovation as knowledge management in corporations. The  

Norwegian school of management.  
 
Hirsch, E., Koppich, J. E., & Knapp, M. S. (1998).   What states are doing to improve 

 the quality of teaching: A brief review of current patterns and trends Seattle,  
WA centre for the study of teaching and policy, University of Washington. 

 
Hodas, S. (1998).  Technology refusal and the organisational culture of schools, 

Available online at: http://www.english.upenn.edu/~afilreis/teaching-tech.html  
[10/5/2004]. 

 
Hofman, D. W. (2002). Distance learning in higher education, techdirections, 28-32. 
 
Hoffman, B. (1997).  Integrating technology into schools, Education Digest, 62 (5). 
 
Honey, M., & Moeller, B. (1990).  Teachers beliefs and technology integration: 
  Different values, different understandings, centre for technology in education. 
 
Hopey, C. E., & Ginsburg, L. (1996). Distance learning and new technologies: You can’t  

predict the future but you can plan for it. Adult Learner, 8, 22-24. 
 

Hord, S. M., Rutherford, W. L., Hulling-Austin, L., & Hall, G. E. (1987). Taking  
charge of change, Alexandria, association for supervision and curriculum 
development. 

 
Hord, S. M. (1997).  Professional learning communities: Communities of  

inquiry and improvement, Austin, TX: Southwest educational development 
laboratory. 

 
Hopson, M. H., Simms, R. L., & Knezek, G. A. (2002).  Using a technologically  

enriched environment to improve higher-order thinking skills, Journal of 
Research on Technology in Education, 34 (2), 109-119. 

 
Horsley, S. (1997).  Research on systemic reform: the role of teaching and learning  

in systemic reform, conference presented at the NISE. 
 
Hoven, D. (1992).  CALL in a language learning environment. CAELL Journal, 3(2),  

19-27. 
 



   170 
 

Huber, G. P.  (1991).  Organisational learning: The contributing process and the  
literatures in organisation science, vol. 2, no.1.  

 
Huberman, A. M. (1993).  The lives of teachers, New York: Teachers College Press. 
 
Hughes, H. W. & Andreas, J. (1995). How to manage change. Leadership, 21, 28-31. 
 
Hyman, B. (1981).  Managing change, in how successful women manage, New  

York, Macmillan Library Reference. 
 
Jacobsen,  D. M. (1998).  Adoption patterns of faculty who integrate computer  

technology for teaching and learning in higher education, paper presented at the 
educational multimedia and hypermedia and world conference on educational 
telecommunications, Freiburg, Germany.   

 
Johnson, K. A. (2000).  Do computers in the classroom boost academic  

achievement? Available online at: http://www.heritage.org/library/cda/cda00-
08.html  [6/6/2004]. 

  
Johnson, H. H., & Fredian, A. J. (1986).  Simple rules for complex change, training  

and development journal August. 
 

Johnson, J. M. (1975). Doing field research. New York, Free Press. 
 
Jonassen, D. H., Carr, C., & Yueh, H. P. (1998).  Computers as mind tools for engaging  

learners in critical thinking, tech trends, 43(2), 24-32.  
 
Kearns, D. T. (1998).  An education recovery plan for America, Phi Delta Kappan  

69(8): 565-570. 
 
Kearsley, G. (1998). A guide to online education. Available online at: 

  http://www.gwis.circ.gwu.edu/~etl/online.html  [15/6/2004].    
 
Kemmis, S. (1983). Case study research: a schedule of problems, a point of view and a  

starting point. In case study: an overview. Deakin University, Victoria. 
  
Kerr, S. T. (1991).  Lever and fulcrum: educational technology in teachers’ thought 

 and practice, Teachers College. 
 
Killion, J. (2000). Critical issue: Providing professional development for effective 

 technology use. North Central Regional Educational Laboratory, 1-17. Available 
 online at: http://www.ncrel.org/sders/areas/issues/methods/technlgy/te1000.htm. 
[27/8/2004]  

 
Killion, J., (1999).  Islands of hope in a sea of dreams: A research report on the eight  



   171 
 

schools that received the National Award for Model Professional Development. 
Washington, DC: U.S. Department of Education.  

 
Knupfer, N. N. (1993).  Teachers and educational computing: Changing roles and  

changing pedagogy, in R. Mulfolettop & N. Knupfer (Eds.), Computers in 
Education: Social, Political and Historical Perspective’s (pp.163-179). Cresskill, 
NJ: Hampton Press. 

 
Knutson, K. & Coukos, E. (1999). The impact of computers on student performance and 

 teacher behaviour. Florida, Atlantic. 
 
Kozma, R. B. (1994).  Will media influence learning? reframing the debate,  

Educational Technology Research and Development, 42(2), 7-9. 
 
Kurshan, B. (1991).  Creating the global classroom for the 21st century, Educational  

Technology, 31(4), 47-50.  
 
Lam, Y. (2000).  Technophilia vs. technophobia: A preliminary looks at why second  

language teachers do or do not use technology in their classrooms, Canadian 
Modern Language Review, 56, 389-410.  

 
Layfield, K. D., & Scanlon, D. C. (1998).  An assessment of Pennsylvania 

secondary teachers’ perceptions of and use of the Internet, Proceedings the 
Southern Agricultural Education Research Conference, 50(1), 48-55. 
 

Lave, J. & Wenger, E. (1991).  Situated learning: Legitimate peripheral participation, 
 New York: Cambridge University Press. 

 
Lee, R. (1997). Journal keeping as an aid to research: Some ideas, The weaver: A forum  

for new ideas in educational research (1) Available online at : 
http://www.latrobe.edu.au.  [18/6/2004].     

 
Leininger, M.M. (1985). Ethnography and ethnonursing: Models and modes of  

qualitative data analysis. In M.M. Leininger (Eds.), Qualitative Research Methods 
in Nursing (pp. 33-72). Orlando, FL:Grune & Stratton. 

 
Lieberman, A. (1995). Practices that support teacher development. Phi Delta Kappan, 76,  

591-596. 
 
Lieberman, A., & Miller, L. (1984).  Restructuring schools: What matters and what 

 works, Phi Delta Kappan, 71(10), pp. 759-764. 
 
Lincoln, Y. S., & Guba, E. G. (1985).  Naturalistic inquiry, Newbury Park, CA: Sage.  
 
Little, J. W. (1997).  Benchmarks for schools: Excellence in professional development  



   172 
 

and professional community, Washington, DC: Office of Educational Research 
and Improvement.   
 

Little, J. W. (1990). The mentor phenomenon and the social organisation of teaching.  
Review of Research in Education, 16:297-351. 

 
Littlejohn, A., Stefani, L., & Sclator, N. (1999).  Promoting effective use of  

technology, pedagogy and the practicalities: A case study. active learning, 11, 27-
30. 

 
Lucido, H. (1988).  Coaching physics, physics teacher 26(6): 333-340 
 
Mahmood, M. (2000).  Variables affecting Information Technology end-user  

satisfaction, New York, Cambridge University Press. 
 
Mann, C. (1994).  New technologies and gifted education, Roeper Review, 16,172- 

 176  
 
Marina, S. T. (2001).  Facing the challenges, getting the right way with distance 

 learning, (ed.), At a Distance, 15(30), 1-8. 
 
Marsh, M. (1999).  Time for the teachers in your school to ‘just do it’, Technology &  

Learning, 19 (5), 60. 
 
Marshall, C. & Rossman, G. (1995).  Designing qualitative research, thousand oakes, 

 CA: Sage. 
 
Marton, F., & Booth, S. (1997). Learning and awareness. Mahwah, NJ: Lawrence  

Erlbaum. 
 
Matherly, T., & Matherly, D. (1985). Employee participation eases the transition to  

office automation, in Journal of Systems Management, vol. 36, no.2. 
 
Maurer, M. M. (1995).  Computer anxiety correlates and what they tell us: A 

 literature review, Computers in Human Behaviour, 10(3), 369-376. 
 
Maxwell, J. A. (1996).  Qualitative research design: An interactive approach,  

Thousand Oaks, CA: Sage Publications. 
  
McEwen, B. C. (2001). Web-assisted and Online learning, business communications  

quarterly, 64(2), 98-1003. 
 

McIntire, R. G., & Fessenden, J. T. (1994). The self-directed school: Empowering the 
 stakeholders. New York. Scholastic. 
 

McKenzie, J. (1998).  From technology refusal to technology acceptance: A 



   173 
 

 reprise, vol.4, no.9, May  
 
McLaughlin, M. W. (1990). The rand change agent study revisited: Macro and micro 

 realities. Educational Research, 19 (9), 11-16. 
 

McLaughlin, M. W. (1978). Staff development and school change. Teachers College  
Record, 80(1), 69-94. 

 
McLoughlin, C., & Oliver, R. (1998).  Maximising the language and learning link in  

computer learning environments, British Journal of Educational Technology, 
29(2), 125-136. 

 
McNeil, S., Robin, B., & Miller, R. (2000).  Facilitating interaction, communication,  

and collaboration in Online courses, Computers and the Geosciences, 26 (6), 699-
708.  

 
Means, B., & Olson, K. (1995). Technology and education reform: Washington, D. C.:  

U.S. Department of Education. 
 
Meltzer, J., & Sherman, T. M. (1997). Ten commandments for successful technology  

implementation and staff development. NASSP-Bulletin, 81, 23-31. 
 
Meredyth, D., Russell, N., Blackwood, L., Thomas, J., & Wise, P. (1999).  Real time: 

Computers, change and schooling, Canberra: Australian key centre for Cultural 
and Media Policy & Macmillan Printing Group. 

 
Merriam, S. B. (1988).  Case study research in education: A qualitative approach,  

San Francisco: Jossey-Bass. 
 
Miles, M. B., & Huberman, A. M. (1994).  Qualitative data Analysis, 2nd ed, thousand  

oaks, CA: Sage publications. 
 
Miles, M. B. (1964).  Innovation in education: some generalisation, in M.B. Miles  

(Eds.), Innovation in Education (pp. 1-46), New York: Teachers College Press. 
 
Miller, N. (1998). The technology float in education today, Science Activity, 35 (2), 3-4. 
 
Mitchell, G. (1998). The trainers’ handbook. The AMA guide to effective training, 3rd ed. 

 New York.  
 
Mollgaard, T., & Sides-Gonzales, K. (1995).  Technological curriculum: The academy 

for curriculum leading technology, Tech Trends, vol. 40, no. 5, pp 28-30, 
October.  

 
Moran, L., Thompson, L., & Arthur, P. (1999).  Strategic analysis: Improving teaching  



   174 
 

and learning in Australian school education through the use of information and 
communication technologies, a discussion paper for the school advisory group of 
Education Network Australis (EdNA), Canberra: Lifelong Learning Associates.  
 

Mort, P. R. (1964).  Studies in educational innovations from the institute of  
educational research: An overview. In M. B. Miles (ed.), Innovation in Education 
(pp. 317-327), New York: Teachers College Press. 

 
Mumford, E. (1979). Systems design and human needs. In Bjorn-Anderson et al., The 

impact of systems change in organisations. Netherlands, Sijthoff & Noordhoff 
International publications. 

 
Munoz, Z. C. (1993). A technophile looks at technology, education, and art. Art  

Education, 46(6), 48-49.  
 
Murero, M. (2002).  E-life: Internet effects on the individual and social change,  

dissertation abstracts international, 62(8-A), 2615 
 
National Council for the Accreditation of Teacher Education (NCATE), (2003). National 

standards for technology in teacher preparation. Available online at:    
http://www.ncate.org/ [29/7/2004].  

 
Newmann, F., King, B. & Young, P. (2000). Professional development that addresses  

school capacity: Lessons from urban elementary schools. Paper presented at the 
Annual Meeting of the American Educational Research Association. 

    
Norton, P., &  Gonzales, C. (1998). Regional educational technology assistance initiative. 

Phase II: Evaluating a model for statewide professional development. Journal of 
Research on Computing in Education, 31(1), 25-48.  

 
O’Donnell, E. (1996).  Integrating computers into the classroom: The missing key, 

 Lanham, MD: Scarecrow Press. 
 
O’Grady, D. (1994). Taking fear out of Changing. Holbrook. 
 
O’Riordan, C., & Griffith, J. (1999).  Computer-assisted instruction, distance  

education, educational technology online systems. World Wide Web. Journal of 
Interactive Learning Research, 10(314), 263-274. 

 
O’Rourke, M. (2003). Technology and educational change: Making the links, school  

of education, doctoral thesis, Victoria University of Technology. 
 
Office of Technology Assessment, U.S. Congress. (1995). Teachers and technology:  

Making the connection. Washington, DC: U.S. Government Printing Office. 
Available online at: http://www.wws.princeton.edu/~ota/diskl/1995/9541.html 
[12/6/2004]. 



   175 
 

 
Pasupathy, S. (1992). Future trends in telecommunication education, IEICE Trans.  

Communication, Jan. 
 
Patton, M. Q. (1990).  Qualitative evaluation and research methods (2nd ed.), Newbury  

Park: Sage. 
 
Perkins, D. N. (1991).  Technology meets constructivism: Do they make a marriage?  

Educational Technology, 31(5), 18-23. 
 
Phipps, R., & Merisotis, J. (1999).  What’s the difference? A review of contemporary  

research on the effectiveness of distance learning in higher education, The 
Institute for Higher Education Policy Washington DC. 
 

Pierson, M. (2001).  Technology practice as a function of pedagogical experience,  
Journal of Research on Computing in Education 33(4), 413-430. 

 
Postman, N. (1993).  The surrender of culture to technology, first vintage books  

edition, New York. 
 
Prosser, M., & Trigwell, K. (1999). Understanding learning and teaching: The 

experience in higher education, Philadelphia, PA: Society for Research into 
Higher Education & Open University Press. 

 
Ramsden, P. (1988).  Studying learning: Improving teaching, in P. Ramsden (Ed.),  

improving learning. New Perspectives (pp. 13-31). London: Kogan Page.  
 
Reil, M. (2000).  The future of technology and education: Where are we heading?  

in Watson, D. M. & Downes, T. (Eds.), Communication and networking in 
Education. Boston, MA: Klumer Academic Press, pp. 9-24. 

 
Reiser, R. A. (2001).  A history of instructional design and technology: Part 1: A 

History of Instructional Media, Educational Technology Research and 
Development, 49(1), 53-64. 

 
Renyi, J. (1996).  Teachers take charge of their learning: Transforming professional 

development for student success, Washington, DC: National Foundation for the 
Improvement of Education. 

 
Robertson, I., Calder, J., Fung, P., Jones, A., & O’Shea, T. (1997).  Computer attitudes  

in an English secondary school, Computers and Education, 24, 73-81.   
 
Roblyer, M. D. (2003). Integrating educational technology into teaching, (3rd ed.),  

Columbus, OH: Merrill Prentice Hall. 
 
Rogers, E. (1995).  Diffusion of innovations, (4th ed), New York: The Free Press. 



   176 
 

 
Rogers, E. (1983). Diffusion of innovation. New York: The Free Press. 
 
Ross, D. H. (1958).  Administration for adaptability, New York: Metropolitan School  

Study Council. 
 
Rude-Parkins, C., Baugh, I., & Petroako, J. M. (1993). Teacher type and technology  

training. Computers in the Schools, 9(2/3), 45-54. 
 
Russell, A. L. (1995). Stages in learning new technology. Computers in Education, 25(4),  

173-178. 
 
Ryan, T. E. (2001).  Technology effectiveness in community college instruction:  

Linking stakeholder perceptions to implementation success, Northern Illinois 
University. 

 
Sarason, S. B. (1990).  The predictable failure of educational reform, San Francisco:  

Jossey-Bass. 
 
Saye, J. (1997).  Technology and educational empowerment, Educational Technology 

 Research and Development, 45(2), 5-24. 
 
Scealy, M., Phillips, J. G., & Stevenson, R. (2002).  Shyness and anxiety as predictors  

of patterns of Internet usage, CyberPsychology and Bahaviour, 5(6), 507-515. 
 
Schiller, J. (2000). Integrating computer use in the primary school: Challenges for  

principals. Paper presented at the ACEA, CCEAM, PNGCEA, NZEAS 
conference, Education: The Global Challenges, Hobart, Australia, September 9-
12. Available online at: http://www.cdesign.com.au/acea2000/ 
[5/9/2004]. 

 
Schofield, J. W., & Davidson, A. L. (1997).  The Internet in school: The shaping of use  

by organisation, structural, and cultural factors, in S. Lobodzinski and I. Tomek . 
(Eds.), Proceedings of WebNet 97-world conference of the WWW, Internet & 
Intranet, Charottesville, pp. 485-489. 

 
Schofield, J., Eurich-Fuler, R., & Britt, C. L. (1994).  Teachers, computer tutors, and 

teaching: The artificially intelligence tutor as an agent for classroom change: 
American Educational Research Journal, 31(3), 379-607.  

 
See, J. (1994).  Technology and outcome-based education: Connection in concept and 

 practice, the Computing Teacher, 17(3), 30-31.  
 
Semenov, A. L. (2000).  Technology in transforming education, in Watson, D. M., &  

Downes, T. (Eds.), Communications and networking in education. Boston, MA: 
Klumer Academic Press, pp. 25-36. 



   177 
 

 
Senge, P. (1990).  The fifth discipline: The art and practice of the learning  

organisation, in O.J. Steven (Ed.), Classic Reading in Organisational Behaviour 
(pp. 506-512). Belmont: Wadsworth. 

 
Sheingold, K., & Hadley, M. (1990).  Accomplished teachers: Integrating computers  

into classroom practice, New York: Centre for Technology in Education. 
 
Shelly, G. B., Cashman, T. J., Gunter, R. E., & Gunter, G. A. (1999).  Teachers 

 discovering computers: A link to the future, Cambridge: Course technology.  
 
Shelton, M., & Jones, M. (1996).  Staff development that works! A tale of four T’s,  

NASSP Bulletin, 80(582), 99-105.  
 
Simpson, G. (1990). Keeping it alive: Elements of school culture that sustain innovation. 

 Educational Leadership, 47(8), pp. 34-37. 
 
Sivin-Kachala, J., & Bialo, E. (1995).  Report on the effectiveness of technology in  

schools, Commissioned by software Publishers Association, Washington, DC. 
 

Smith, R. (2002).  Successfully incorporating Internet content and advanced 
presentation technology into collegiate courses: Lessons, Methodology, and 

Demonstration, Massachusetts. 
 
Smith, A. (1999).  Web-based training, The Electronic Library, 17(5), 338. 
 
Smith, S. C. & Scott, J. J. (1990).  The collaborative school: A work environment for  

effective instruction, University of Oregon, Eugene: ERIC Clearinghouse of 
Educational Management. 

 
Sparks, D., & Hirsch, S. (1997).  A new vision for staff development, Oxford, OH: 

 National Staff Development Council.  
 
Sparks, D. (1994).  A paradigm shift in staff development, Journal of Staff  

Development, 15(4), 26-29. 
 
Spiege, A. (2001).  The computer ate my gradebook: Understanding teachers’ 

 attitudes towards technology, Iona College.  
 
Stablein, R. (1996). Data in organisation studies. In S.W. Clegg, C. Hardy, & W.R. Nord 

 (Eds.), Handbook of Organisation Studies (pp. 509-525). Thousand Oaks: Sage. 
 
Stake, R. E. (1995).  The art of case study research, Sage, Thousand Oaks, CA. 
 
Steketee, C., Herrington, J., & Oliver, R. (2001).  Computers as cognitive tools: Do 



   178 
 

they really enhance learning? in P. L. Jeffery (Eds.), Australian Association for 
Research in Education (AARE) 2001 Conference Papers. Melbourne   

 
Stenhouse, L. (1983a).  Case study and case records: Towards a contemporary history  

of education, in perspectives on case study 2: The quasi-historical approach. 
Deakin University, Victoria. 

 
Stephenson, J. (2001).  Teaching and learning Online: Pedagogies for new technologies,  

Kogan Page Limited. 
 
Stocks, J. T., & Feddolino, P. P. (2000).  Enhancing computer-mediated teaching 

through interactivity: The second iteration of a World Wide Web web-based 
Graduate Social Work Course. Research on Social Work Practice, 10(4), 505-
518.  

 
Strommen, E. F., & Lincoln, B. (1992). Constructivism, technology, and the future of  

classroom learning. Education and Urban Society, 24(4), 466-476. 
 
Tapscott, D. (1998).  Growing up digital: The rise of the net generation, McGraw 

 Hill, New York. 
 
Taylor, R. R. (2000).  Developing powerful learning communities using technology,  

AACTE Briefs, 21(14), 4-5. 
 
Taylor, P. G. (1998).  Institutional change in uncertain time: Lone ranging is not  

enough, Studies in Higher Education, 234: 269-279. 
 
Taylor, S. J., & Bogdan, R. (1984).  Introduction to qualitative research methods: A  

search for meaning, New York: Wiley. 
 
Tesch, R. (1990).  Qualitative research: Analysis types and software tools, London:  

Falmer Press. 
 
Thompson, C. L., & Zeuli, J. S. (1999).  The frame and the tapestry: Standards-based  

reform and professional development, in Darling-Hammond, L., & Sykes, G. 
(Eds.), Teaching as the Learning Profession: Handbook of Policy and Practice 
(pp. 341-375). San Francisco: Jossey-Bass. 

 
Tiene, D., & Luft, P. (2001).  Teaching in a technology-rich classroom, Educational 

 Technology, 41(4), 23-31. 
 
Tobin, K., & Dawson, G. (1992). Constraints to curriculum reform: Teachers and the  

myths of schooling: Educational Technology Research and Development, 40, 81- 
92. 

 
Toomey, R. (2001).  Schooling issues digest: Information and communication  



   179 
 

technology for teaching and learning, Sydney, Department of Education, Training 
and Youth Affairs (DETYA). 

 
Trotter, A. (1999).  Preparing teachers for the digital age, Education Week, 19(4),  

37-43. U.S. Department of Education, National Centre for Education Statistics. 
 
Valli, L. & Hawley, W. (1998). Designing and implementing school-based professional  

development. In W. Hawley (ed.) Keys to Effective Schools. Washington, D.C. 
 
Voss, J. F., & Post, T. A. (1988).  On the solving of ill-structured problems, in M.T.H. 

Chi, R. Glaser, & M. J. Farr. (Eds.), The nature of expertise, Lawrence Erlbaum, 
Hillsdale, NJ. 261-285. 
 

Waern, Y. (1985).  Learning computerised tasks as related to prior task knowledge,  
in International Journal of Man-Machine Studies, vol. 22(4), April. 

 
Webb, R., & Vulliamy, G. (1996). Roles and responsibilities in the primary school:  

Changing demands, changing practices. Buckingham: Open University Press.  
 
Wee, J. (1999).  Improved student learning and leadership in self-managed schools,  

doctor of education thesis, University of Melbourne.  
 
Welch, M. (1989).  A cultural perspective and the second wave of educational  

reform, Journal of Learning Disabilities, 22(9), p. 537. 
 
Wheeler, S. (2000).  The role of the teacher in the use of ICT, University of Western  

Bohemia.  
 
Wilson, B. (1999). Evolution of learning technologies: From instructional design to  

performance support to network systems. Educational Technology, 39, 32-35. 
 
Wolcott, H. F. (1988). Ethnographic research in education, Complementary Methods for  

Research in Education (pp. 187-206), Washington DC: American Education 
Research Association. 

 
Woodrow, E. J., (1991). Teachers’ perceptions of computer needs. Journal of Research 

 on Computing in Education, vol. 23, No. 4, pp 475-496. 
 
Wylie, C. (1997).  At the centre of the web: The role of the New Zealand Primary  

Principal within a decentralised education system, (Wellington: New Zealand 
Council for Educational Research). 

 
Yager, R. (1991). The constructivist learning model, towards real reform in science  

education. The Science Teacher, 58 (6), 52-57. 
 
Yin, R. K. (1994a).  Discovering the future of the case study method in evaluation  



   180 
 

research, Evaluation Practice, 15, 283-290.  
 
Yin, R. K. (1989).  Case study research: Design and methods, Newbury Park, CA:  

Sage. 
 

 

 

 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 

 
     

  
 
 



   181 
 

      APPENDIX A 
          

               LETTER OF PERMISSION FROM SCHOOL PRINCIPAL  
 
 
 
15 October, 2003 
 
 
Edison Shamoail 
 
 
Dear Edison, 
 
 
I am happy for you to undertake your research as described with teachers from the 
(School Name) College staff according to the protocols for research with human subjects 
of Victoria University. 
 
 
 
I hope your research goes well and that you reach successful completion of the work. 
 
 
 
Yours faithfully, 
(Name) 
Principal 
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APPENDIX B 
 
GUIDING INTERVIEW QUESTIONS 
 

FIRST INTERVIEW PROTOCOL-Term 2, 2004 
        Background information/ and knowledge, skills, and perceptions  

regarding  the “Blackboard” Learning System (Release 6) 
Teacher: 
Location: 
Date/Time: 
 
When answering these questions, please feel free to explain and clarify your answers. 
1) Background Information: To obtain information about teachers’ feelings, 

perceptions and prior knowledge, and experience with computers, and technology. 
 

- How many years have you been teaching?  
- How do you feel about the use of technology in teaching? 
- What are your best hopes and fears about this process of integrating a new 

technology into your teaching? 
- Do you use a computer at home to do any work or only at school? 
- Describe your role in the classroom when teaching with new technology? 
     Change? Is that a change for you? 
 - Do you have computer skills, i.e. MS WORD, MS POWER POINT? If not, have  

you ever used  MICROSOFT? If so, how did you manage? 
 
 

2) Knowledge about “Blackboard” Learning System (Release 6): To obtain data 
about the amount of knowledge the teacher has about the system, where that 
knowledge came from, training, etc.  
 

- When did you first hear about BLS. R6? How did you find out about it then? 
- What do you know about BLS R6? 

 
- Purpose: 

 
- Why it’s introduced: 

 
- Desired effects: 

- What do you believe is the purpose of the introduction of BLS R6? 
 
3) Expectations regarding BLS R6: To obtain data regarding anticipated effects  

of BLS R6. 
 
- How do you feel about the time involvement that you are making to learn and 

integrate BLS into your teaching? 
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- Do you think BLS will make any difference to your workload? If so, in what ways? 

If not, do you anticipate any changes because of BLS? 
- What is your greatest concern about integrating the “Blackboard” program? 
- How do you think BLS will affect your computer skills? 
-  Do you have any fears/concerns re “Blackboard”? If so, what are they? If not, is 

there anything that worries you at any time about “Blackboard”? 
- Do you think “Blackboard” will make any change to: 
 

-   Face-to-face with students? 
 
- Change in the content of discussions with students/teachers? 

-  What do you think students will learn from using “Blackboard” technology? 
 
 
OUTCOMES: To obtain data regarding perceptions of possible outcomes following the 
introduction of “Blackboard”. 
 
- Have you any thoughts as to what you would do if you were not happy  

working with the new computer system?  
 
- Do you think “Blackboard” will affect your teaching method? If so, how? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thank you for your time.  
Do you have any questions you wish to ask me? 
I will see you again for our second discussion on August 2004.  
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SECOND INTERVIEW PROTOCOL-Term 3, 2004 

   Implementation/Effects of “Blackboard” on teachers’ work 

  

Teacher: 

Location: 

 Date/ Time: 

 

1) Information about “Blackboard”: To obtain data about any changes in  
teaching responsibilities since the last interview and whether “Blackboard” is 
being used.   

 

- How do you feel now about the use of “Blackboard” in your teaching? 
- How is the new technology changing the way you teach?   
- How did “Blackboard” influence your view of teaching and learning? 
- How did it influence your students’ approaches to studying and learning?  
- How do you use “Blackboard” computer program to prepare teaching lesson 

plans? 
- Describe your (positive/negative) experience with “Blackboard”? (Time, access to 

computers, professional development, etc.) 
 
- Positive Experience: 
 
- Negative Experience: 
 

a) Implementation of  “BLACKBOARD”: 
-     What types of problems or barriers did you experience in integrating  
         “Blackboard” into your teaching practice? 
-     Could you describe your experiences in acquiring new technology knowledge  
          and skills?  
- How long have you been using “Blackboard” for? What percentage, approximately, 

of your teaching is now being performed on the new program? 
- What tasks? 
- What type of support would help you continue your progress in using 

“Blackboard” in your teaching? (e.g., KLA Leaders, collegial, etc.) 
- Have you had any training on running the program? 

If so, what has it involved? 
- Number of hours? 

- In/out school 

- Who from? 
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If not, will you be getting training? 
Are you having any difficulties with using “Blackboard”?  
If so, what are they? 
Is it more or less difficult to use than you expected? 

b) What are the reasons for you not using “Blackboard” yet? e.g., personal decision; 
workload; problem with computers; etc? 

Effects of “Blackboard” on work: To obtain data regarding perceptions of the effects 

of “Blackboard” on the work and expectations. 

- Using new technology in your teaching can take additional time and sometimes be  
frustrating, so why use “Blackboard” in your teaching practice? 

- What differences, if any, has “Blackboard” made to your work? 
-          Have your hopes regarding what “Blackboard” could do been met? (Recall of  

hopes from first interview if appropriate) 
- Have your fears/concerns regarding “Blackboard” proven correct? (Recall of  

fears/concerns from first interview if appropriate)  
-   What do you think the students have learned from using “Blackboard”? 
-    Describe your personal feelings towards “Blackboard” integration in your 

teaching. 
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THIRD INTERVIEW PROTOCOL-Term 4, 2004 
Teacher: 
Location: 
Date/ Time: 
 

This is the final interview and the purpose of this interview is to see how things are 

going now that “Blackboard” has been in operation for almost six months. Again, I am 

particularly interested in any changes that you think “Blackboard” has caused to your 

work as a teacher, and your thoughts and feelings about “Blackboard” integration in your 

teaching.  

The format will be exactly the same. If you could answer the questions first, and again I 

am using it to help find any change in your perceptions over time.  I will be using the 

tape-recorder again to ensure I have an accurate record of the interview unless you have 

any objections. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you so much for giving me some of your time 
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           OBSERVATION PROTOCOL 
 

Teacher: 

Subject: 

Year Level: 

Date/Time: 

 

 

Description of teacher/student settings: 

 

- Role of the teacher: 

 

- Role of the student: 

 

Description of the activity delivered using the “Blackboard” program: 

 

 

Researcher/Observer Comments: 
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APPENDIX C 

       CONSENT FORM FOR SUBJECTS 
 

CERTIFICATION BY SUBJECT 

 

I certify that I am 18 years old or over (if not, please do not agree to the interview), and 

that I am voluntarily giving my consent to participate in a set of interviews as part of a 

research project entitled: “Teachers’ Perceptions and Experiences in Adopting the 

“Blackboard” Computer Program in a Victorian Secondary School: A Case Study”. 

   

I certify that the objectives of the research, together with any risks and safeguards 

associated with the procedures listed hereunder to be carried out in the research, have 

been fully explained to me, and that I freely consent to participation. 

 

I certify that I have had the opportunity to have any questions answered and that I 

understand that I can withdraw from this research at any time and that this withdrawal 

will not jeopardise me in any way. 

 

I have been informed that the information I provide will be kept confidential. 

 

Signed………………………………………………………………………… 

Witness other than the researcher…………………………………………….. 

Date…………………………………………………………………………… 

 

Any queries about your participation in this project may be directed to the researcher 

(Name: Edison Shamoail Ph. 94602789) or Dr Bill Eckersley (Supervisor:  

Ph. 97477453). If you have any queries or complaints about the way you have been 

treated, you may contact the secretary, University Human Research Ethics Committee, 

Victoria University of Technology, P.O. Box 14428 MCMC, Melbourne, 8001  

(Ph: 03 9688 4710).       
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                       APPENDIX D    

SCHOOL’S POLICY ON TEACHING AND LEARNING 
 

PREAMBLE 
 
Central to the activities of a school is Teaching and Learning. Teachers at (the school) 
should strive to develop relationships with students that foster positive attitudes to 
improve learning. This should include the development of a love of Learning in the 
students as well as an ability to reflect upon their own learning. The importance of the 
partnership between home and school is understood and teachers should work with 
parents and colleagues in an open and supportive way to improve the Learning 
environment of the College. 
 
PRINCIPLES 
1. Teachers should engage in critical self-reflection of professional practices to 

improve the quality of Teaching and Learning and contribute to collegial reflection, 
sharing and dialogue. 

2. Teachers should actively participate in Professional Development activities and 
programs, and demonstrate a commitment to continuous career learning. 

3. Teachers should understand and work within the framework of school/employer 
policies and regulations and the law. 

4. Teachers should have a good understanding of the principles of Teaching and 
Learning, including the characteristics of learners and their developmental needs. 

5. Teachers have an obligation to motivate and engage students in their learning while 
using a range of teaching methods, strategies and technologies appropriate to 
learning context.    

6. Teachers should use a variety of assessment strategies to provide multiple sources of 
information about student achievement. 

7. Teachers should communicate with parents or guardians, students and colleagues in 
a professional and constructive way. 

8. It is the responsibility of each teacher to undertake professional reading in order to 
be up to date with the latest educational theories and research.   

 
 
GUIDELINES 
 
1. Effective classroom management strategies should be used to encourage students to 

take responsibility for their learning and promote cooperative Learning environments. 
2. Teachers should work with colleagues to ensure a common interpretation of student 

Learning outcomes, according to the school’s curriculum framework. 
3. Teachers should also work with colleagues to plan and implement new ideas, 

teaching strategies and applications of Learning technologies that improve learning 
outcomes for students. 
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4. Teachers need to have knowledge of strategies of classroom management and 
organisation.   

5. Knowledge of the educational context including current and emerging system 
initiatives and the curriculum goals contained in the Mission statement of the school 
is required. 

6. Detailed, accurate and informative reports on student performance should be provided 
to parents. 

 
IMPLEMENTATION 
 
1. Each staff member will develop a Professional Development plan, in accordance 

with the current agreement. 
2. Teachers will work in designated faculty groups to design and evaluate courses and 

update related materials. 
3. Teachers will maintain accurate and comprehensive records of student progress and 

achievement. 
4. Teachers will provide ongoing feedback to the students on performance in a way 

that builds confidence and encourages continued effort. 
5. Clear, challenging and achievable expectations for students are to be established by 

each subject teacher. 
6. Through Professional Development opportunities and professional reading, teachers 

will be assisted to understand how students learn, and how they might modify their 
teaching practices to recognise this. 

7. It is incumbent on all teachers to continually improve their IT skills, and to actively 
seek out ways to incorporate Information and Communication Technologies (ICT) 
into their teaching. 
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APPENDIX E 

SCHEDULE OF TIMES FOR INTERVIEWS 

   
Prior to Implementation of “Blackboard” Term 2, 2004 

 

Monday   Interview 1  11:00am – 11:30am 

    Interview 2  3:30pm – 4:00pm 

    Interview 3  1:00pm – 1:30pm 

 

Tuesday   Interview 4  11:00am – 11:30am 

    Interview 5  12:00pm – 12:30pm 

 

Wednesday   Interview 6  4:00pm – 4:30pm 

    Interview 7  12:00pm – 12:30pm 

 

During the Implementation Phase Term 3, 2004 

 

Monday                   Interview 1  11:00am – 11:30am 

    Interview 2  12:00pm – 12:30pm 

    Interview 3  5:00pm – 5:30pm 

     

Tuesday   Interview 4  11:00am – 11:30am 

    Interview 5  12:00pm – 12:30pm 

 

Wednesday   Interview 6  11:00am – 11:30am 

    Interview 7  12:00pm – 12:30pm 
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Post Implementation Term 4, 2004  

 

Monday   Interview 1  11:00am – 11:30am 

    Interview 2  12:00pm – 12:30pm 

    Interview 3  1:00pm – 1:30pm 

   

Tuesday   Interview  4  11:00am – 11:30am 

    Interview  5  5:30pm – 6:00pm 

    

Wednesday   Interview  6  11:00am – 11:30am 

    Interview  7  12:00pm – 12:30pm 
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            APPENDIX F 

Member Checking Sample 
                and 

Email Correspondence Sample 
As part of member checking, I am sending you some interview 
transcripts that had been developed for your review. 

 
Researcher: What I did after conducting the interviews was summarise them and then I  

       have grouped them into major themes. One of the major themes that was  
       talked about were the positive and negative aspects of the “Blackboard” 
       program, and the way that you have been using the program and you  
       mentioned lack of access and time as negatives. You also mentioned that 
       “Blackboard” has been especially valuable online communication tool and it 
       helped you in communicating with teachers, students and parents.  

 
Participant: This is mainly what I use the program for.   
 
 
Researcher: After reviewing the transcriptions, do you think it fits with your  
                    perceptions and ideas about “Blackboard” program?   
 
 Participant: Yes, it fits with my perceptions about “Blackboard”. But there was only one  

        thing I didn’t like what I had said…what I meant was… so could you add   
        these words to what I said and I think it will make more sense. 

 
Researcher: And, then you went on to say… and you mentioned that you didn’t have time 

        to prepare lessons with “Blackboard” program… so could you please 
        elaborate on this? 
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    Email Correspondence with Informants 
 
From: Edison Shamoail [eshamoail@ (school name).vic.edu.au                Sent: Mon  17/9/04  9:30am 
To: John, Rhonda, Lisa, Trish, Anne, Phillip, Edward  
Subject: follow up from interviews 
 
 
 
Dear All, 
 
 
I am sending you this message as a follow-up to our last interview. You all mentioned 

that KLA leaders and collegial support, access, time, and ongoing professional 

development are very important factors in integrating “Blackboard” in your teaching and 

enhancing students learning. Could you please tell me more about some other issues that 

you feel would be useful to you to integrate “Blackboard” in your teaching, especially 

areas that were not covered in our interviews?  

I am glad that our previous interview was completed successfully. 

Thank you so much for your help. I will eagerly await your reply. 

 

 

Kind Regards, 

Edison Shamoail 

Researcher 
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APPENDIX G 
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