Chapter One

Introduction

1.1 Overview

This chapter outlines the focus and background of the study, the objectives and the research questions asked. An outline of the structure of this dissertation is also provided.

1.2 The Issue to be Addressed

Information Technology for Learning in a New Era: Five-year Strategy 1998/99 to 2002/03 (Five-year Strategy) is a landmark document of the development of ICT in education in Hong Kong history of education. To help students meet the new requirements of the information age, it is mentioned that a paradigm shift in pedagogical approach from largely textbook-based and teacher-centered to more interactive and learner-centered is needed (EMB, 1998). “Paradigm shift” becomes a popular slogan among educators. However, a number of educators, teachers and principals in particular, did not have a precise understanding of the notion of the paradigm shift (Law, Yuen, Ki, Li, Lee, & Chow, 2000). A recent EMB consultation paper on the Five-year Strategy pinpoints again the need to understand and use the notion of paradigm shift well, and the need to construct more student-centered use of ICT (EMB, 2004). It may suggest that the notion of paradigm shift remains vague to educators, after all these years of trial and error. In the regard, the reform in ICT in education was of limited success.

Owing to an imprecise understanding of paradigm shift, many schools simply “regarded implementing IT in education as a move to technologize education … instead of an opportunity to re-engineer education, which involved fundamental reforms in curriculum and pedagogy” (CITE, 2001, p.ii). Many teachers also “perceive their roles as providers of knowledge, rather than as facilitators guiding students to identify their own knowledge needs and to search for and evaluate information for themselves” (CITE, p.ii). The outcome is that most of the lessons observed were expository instead of social constructivist (Law et al., 2000). It implies that approaches to teaching and learning in classroom did not change a lot at the beginning of the Five-year Strategy. The pedagogical practices remained quite far from the expected paradigm shift as proposed.

A precise understanding of the notion of paradigm shift in pedagogical approach is significant as it directly influences the success of the use of ICT in education. Law, Lee, & Chow (2002) argued that the paradigm shift is indeed closely related to teachers’ pedagogical practices, which in turn affect how ICT is used in the classroom. Whether or not the teachers encourage students to work with ideas rather than tasks and activities, support the reflective approach to the learning tasks, and develop an empowering learning culture characterized by interdependence and interaction among students become important guidelines to define the notion of paradigm shift (See Law, Yuen, Ki, Li, & Lee, 1999). In other words, teachers play a significant role in bringing forth changes in pedagogical practices (Fullan, 1993).
1.3 Objectives

The general objective of the present study is to examine, after five years of implementing the Strategy, the visions and practices of two teachers in the use of ICT in the classroom within the context of one local secondary school. The specific objectives are as follows: (1) To scrutinize the two teachers’ visions and understanding of the use of ICT in teaching; (2) To investigate the difficulties the two teachers met when using ICT in teaching; (3) To review the school existing ICT-implementation strategies and recommend possible changes that lead to more innovative pedagogical practices in the classroom.

These specific objectives bring forth three corresponding research questions: (1) What are the two teachers’ visions and understanding of how ICT should be used in the classroom within the context of one school? (2) What are the two teachers’ pedagogical practices with the use of ICT in the classroom? (3) What strategies can help the two teachers acquire more innovative pedagogical practices using ICT? 

1.4 Structure of the Study


This study is structured as follows. Chapter Two reviews and discusses a selected body of literature on limited success in educational reform, learning organization and complexity of change, roles of teachers, contextual factors, and principal leadership. A conceptual framework is formulated for this study based on the literature and inspired by Law et al’s framework (2000). Chapter Three explicates the methodology used in this study. This study is a qualitative one. The case study approach is used to collect, manage, and analyze data. Chapter Four summarizes and reports the findings from the data collected with reference to two research questions: (1) What are the two teachers’ visions and understanding of how ICT should be used in the classroom within the context of one school? (2) What are the two teachers’ pedagogical practices with the use of ICT in the classroom? Tools and models from other studies are used to analyze the findings. Chapter Five responds to the three specific objectives of this study: (1) To scrutinize the two teachers’ visions and understanding of the use of ICT in teaching; (2) To investigate the difficulties the two teachers met when using ICT in teaching; (3) To review the school existing ICT-implementation strategies and recommend possible changes that lead to more innovative pedagogical practices in the classroom. Difficulties the two teachers faced while using ICT in the classroom are discussed. Strategies that help the two teachers acquire more innovative pedagogical practices in the classroom using ICT are recommended, which is what the third research question asks. Chapter Six concludes this study, explicates the limitations of this study, and explores possible directions for future research.

1.5 Chapter Summary


This chapter mentioned after years of using ICT in teaching and learning in the classroom, an intended goal of pedagogical practice paradigm shift is yet to be achieved. Given the significant role of teacher in bringing forth the paradigm shift, the focus of this small-scale study is to examine the ICT-supported pedagogical practices of two teachers in a local secondary school. It is hoped to understand both their visions and practices about the use of ICT in the classroom, to find out what are the difficulties with the use of ICT in the classroom, and to recommend strategies that help the two teachers acquire more innovative pedagogical practices. The structure of this study is also outlined.

Chapter Two

Literature Review

2.1 Overview

This chapter reviews selected literature in relation to teachers’ pedagogical practices in the classroom. The body of literature includes studies on limited success in educational reform, learning organization and complexity of change, roles of teachers, contextual factors, and principal leadership. A conceptual framework, informed by the body of literature and inspired by the framework in Law et al. (2000), will be constructed to discuss and analyze the data collected for this study. The reasons for referring to Law et al.’s framework to construct the conceptual framework for this study are also explained.

2.2 Reasons for Limited Success in Educational Reform

Educational reform is being taken on in many countries. Some have succeeded and some have not. To explain why reform fails to succeed, Fullan (1993) has proposed four possible reasons: (1) “Highly visible reform projects, notwithstanding, the evidence of substantial change up-close is slim. Indeed, being the limelight of change may bear no resemblance to substantial enduring reform. Put another way, projects with less fanfare may be doing more”; (2) “The core culture of teaching and learning is extremely difficult to change, partly because the problems are intractable, and partly because most strategies fail to focus on teaching and learning”; (3) “Change in teaching for more effective learning requires major transformation in the culture of the school, and in the relationship of the school of other agencies – an incredibly complex undertaking”; (4) “Unanticipated changes in the course of any plan or project are guaranteed. They are not abnormal intrusions but part and parcel of the dynamic complexity of present society” (p.54). 

The first reason suggests that some education reform projects may be too idealistic to be implemented under the present circumstances. The second reason pinpoints the success of reform projects largely depends on whether or not more effective teaching and learning practices can be really implemented. The third reason emphasizes the impact of cultural as well as contextual changes on any reform projects. The fourth reason highlights changes are inevitable phenomena in any reform projects.

2.2.1 Reflection

It is difficult to determine whether or not the reform in ICT in education is too idealistic to be implemented. However, it may be right to say that a pedagogical practice paradigm shift with the use of ICT in the classroom is not an easy goal and yet to be attained. Many factors, including cultural and contextual, contribute to the degree of success of the reform. Approaches and implemented pedagogical practices of teaching in the classroom are also crucial. All these factors imply that teachers need to cope with lots of changes. Hence, in the ensuing literature review, the meanings of changes in educational reform will further be elucidated. Frontline teachers are responsible for implementing changes in the classroom; their visions and understanding of their roles with regard to reform in ICT in education are particularly imperative. Thus selected literature on the importance of the roles of teachers in educational reform is examined. Selected literature related to various contextual factors that affect educational reform in general and reform in ICT in education in particular will also be scrutinized.

2.3 Learning Organization and Complexity of Change

Every educational reform brings forth changes. “At the most basic level, businesses and schools are similar in that in the knowledge society, they both must become learning organizations or they will fail to survive. Thus, leaders in business and education face similar challenges – how to cultivate and sustain learning under conditions of complex, rapid change” (Fullan, 2001, p.xi. His italics). To survive in a changing environment and to become effective nurturing grounds for life learning skills, the school needs to become a learning organization, in which the staff anticipate and are ready to collaborate in resolving problems caused by changes in education reform (Law, n.d.(b)).

Senge (1994) defines a learning organization has five learning disciplines, which are personal mastery, mental models, shared vision, team learning, and systems thinking. First, personal mastery refers to an individual who learns to expand his personal capacity to create the results he most desires. It also refers to an organizational environment that encourages its members to develop themselves towards the goals and purposes they choose. Second, mental models refer to a continuous reflection upon one’s internal understanding of the world. This continuous reflection not only clarifies but also improves one’s internal pictures of the world, and helps her or him see how these intense pictures shape her or his actions and decisions. Third, shared vision refers to a sense of commitment in a group, by developing shared images of the future one seeks to create the principles and guiding practices to get there. Fourth, team learning refers to a transformation of conversational and collective thinking skills, so that groups of people can reliably develop intelligence and ability greater than the sum of individual members’ talents. Fifth, systems thinking refers to a way of thinking about, and a language for describing and understanding, the forces and interrelationships that shape the behavior of systems. This discipline helps one see how to change systems more effectively, and to act more in tune with the larger processes of the natural and economic world. These five disciplines form the core of a learning organization under conditions of complex change.

2.3.1 Senge’s Five Disciples and Fullan’s Four Capacities
Senge’s five disciples coincide quite well with Fullan’s four capacities and their counterparts. To generate enough like-minded people for building greater change capacity, Fullan (1993) identifies four core capacities, including personal vision-building, inquiry, mastery, and collaboration. Each of these has its “institutional counterpart”, including shared vision-building; organizational structures, norms and practices of inquiry; focus on organizational development and know-how; and collaborative work cultures (p.12). The four core capacities match with Senge’s personal mastery and mental models. Shared vision-building matches with Senge’s shared vision. Organizational inquiry, development and collaborative culture match with Senge’s team learning and systems thinking. 


Senge’s five disciples, together with Fullan’s four capacities and their counterparts, help me identify five crucial realms that are important in constructing the conceptual framework for this study. First, personal mastery implies the significance of individual teachers in coping with changes in education reform. In this study, the changes refer to a paradigm shift in pedagogical practices with the use of ICT in the classroom. Second, mental models imply the significance of teachers’ visions and understanding of the use of ICT in the classroom. Their perceptions on their roles in the classroom directly affect their pedagogical practices. Third, shared vision implies the necessity of investigating not only individual teachers but also school background as well as principal leadership. It is because only when a vision is shared effectively among teachers can more innovative pedagogical practices, in principle at least, be achieved. Fourth, team learning implies the importance of involving not just individual teachers but also the entire staff of a school in the process of tackling changes with the use of ICT in the classroom. Fifth, systems thinking implies the various possibilities of understanding and resolving difficulties in the process of handling those complex changes.

2.3.2 Factors Affecting the Process of Change

The process of change in the use of ICT in the classroom is complex because it involves both changes in infrastructure and curriculum materials as well as practices and belief. Any attempts to manage change in simplistic ways would be inadequate (Law, n.d.(b)). When handling the forces of change, one must tackle overcontrol on the one hand and chaos on the other (Fullan, 1993). Controlling strategies do not work, for the process of change process is complex and usually unpredictable (Fullan). In other word, strategies that help teachers acquire more innovative pedagogical practices do not necessarily work well for attaining the end, as there will be ambiguity.
The process of change is also difficult because many practices are established and taken for granted (Cuban, Kirkpatrick, & Peck, 2001). Hence, Any rapid and drastic changes are hard to succeed. In the early stages, ICT will most likely be used for the delivery of old classroom practices that are established or taken for granted (Law, n.d.(a)). This brings to the magnitude of school background and principal leadership; they can be very supportive contextual factors in the process of change. However, one has to note that neither top-down approaches to change nor whole school approach to change necessarily guarantee success or lead to effective and sustainable changes in teaching practice (Law, n.d.(b)). As Fullan also mentions, only when enough kindred spirits coalesce in the same change direction can systems start to change. That is why top-down structural change does not work (Fullan, 1993). This needs to be considered when responding to the third research question – What strategies can help the two teachers acquire more innovative pedagogical practice using ICT?

The process of change needs to be fundamental and comprehensive with regard to the existing system of schooling (Cuban, 2001). After two decades of introducing ICT into schools, teacher practices and student outcomes remained largely unchanged. To have fundamental changes in teaching and learning, widespread and deep reform in schools’ organizational, political, and technological contexts is required. Not only teachers’ expertise but also their workplace conditions are significant in the impact of ICT on teaching and learning (Cuban). Fullan (2003) also shares Cuban’s view by arguing that it is imperative to affect substantial system change because without the latter one cannot get large-scale and sustainable reform. Their discussion reminds me of the importance to consider the influence of various contextual factors, in particular teachers’ workplace conditions, on pedagogical practices in the classroom with ICT.

All these factors will be further discussed with other literature in Sections 2.4, 2.5, and 2.6 respectively.

2.3.3 Reflection

This section discusses the relationship between a learning organization and the complexity of changes. As changes are complex and intertwined with a range of factors, any strategies to resolve the difficulties in teaching and learning with ICT need to consider not only the teachers but also the school and other contextual factors. It should also be noted that no universal strategies are available to resolve difficulties among various schools. The subsequent section explicates why teachers are important as well as factors affecting and encouraging the use of ICT in the classroom.

2.4 Teacher’s Roles

In response to changes in reform, individual teachers are “a critical starting point” because they have at least some control over what they do (Fullan, 1993, pp.12-13). They are “agents of educational change and societal improvement” (Fullan, p.11. His italics). As the change process is “the combination of individuals and societal agencies that make a difference. Teachers are major players in creating learning societies, which by definition are complex” (Fullan, p.41). Dexter, Anderson, & Becker (1999) also argue that if we view teachers as agents of change, using computers in the classroom in a constructivist manner is then a teacher’s decision. 

Teacher is a very imperative, if not the most, factor in reaching a success in a paradigm shift in pedagogical practices. Thus, I chose a local secondary school as a case and carefully investigated two teachers’ vision and practices of the use of ICT in the classroom.

2.4.1 Teacher and Classroom


Given the importance of teachers in educational reform, the use of computer in the classroom becomes crucial in studying ICT-supported pedagogical practices. As Cuban (2000) says, “Classroom use is an indirect consequence of policy decisions but a direct result of teacher implementation” (p.123). Thus, “… determining the pervasiveness, frequency, and quality of classroom uses of technologies is an essential prior condition to assessing the impact of computers on teaching and learning” (p.123). 


Though it is found that there were incremental changes in teaching style after an enhanced accessibility to ICT, few fundamental changes were found in pedagogical practices (Cuban, Kirkpatrick, & Peck, 2001). The practices remained largely teacher-centered. Teachers who used ICT in the classroom largely continued their customary pedagogical practices. There were not many significant changes on the teaching strategies (Cuban, 2001).

Their studies pinpoint the need to look at teacher’s practices in the classroom using ICT. It is in particular necessary to see the ways teachers use ICT in the classroom, as they can show whether or not teachers have employed more innovative pedagogical practices. Hence, lesson observation was arranged to study how the two teachers used ICT in the classroom.

2.4.2 Factors Affecting the Use of ICT in the Classroom

Whether or not teachers use computers in classrooms frequently and change their pedagogical practices are due to various factors. First, some teachers may be “lack of expertise with using computers” (Becker, 2001, p.6). Teacher professional experience in using computer applications determines whether they will use computers during class time for constructivist learning approaches (Becker). 

Second, they may have different conceptions in their roles, duties and responsibilities as teachers (Becker, 2001). Their beliefs and understanding about teaching and learning will affect how they use ICT in the classroom. Becker finds that teachers “with the most constructive teaching philosophies are stronger users of computers” (p.20). Hence, the impact of teachers’ beliefs and understanding on how they teach with ICT cannot be underestimated.

Third, teachers’ personal involvement in their profession, both within their school building and beyond, determined whether they will use computers during class time for constructivist learning approaches (Becker, 2001). “Those teachers who use computer technology regularly with students over many years, and with student productivity goals (rather than knowledge-absorption or skills-mastery goals) in mind, and who exploit new technological resources such as the Internet, are the same teachers who report having made important changes in their teaching practice and who report changes in the students they work with” (Becker & Ravitz, 1999, p.376). “[T]hose teachers who report having changed their instructional practice in constructivist-oriented directions are the same teachers who have most thoroughly employed computers in their teaching and who have taken advantage of new opportunities incorporating the Internet into their instruction” (Becker & Ravitz, p.381). It is also found that ICT did not automatically cause more constructivist practices. Rather, it was teacher’s reflection upon experience and schoolwide initiatives or programs that promoted such practices (Dexter, Anderson, & Becker, 1999).

Fourth, though there were training programs for teachers to learn general computer skills, they were irrelevant to teachers’ specific needs (Cuban, Kirkpatrick, & Peck, 2001).

All these factors, including teacher professional experience, teacher perceptions of their roles, teacher involvement or personal attributes, and teacher training, impinge on the use of ICT in the classroom. It is therefore not easy to measure “how widespread and effective computers are for helping teachers become more effective implementers of constructive approaches to teaching” (Becker & Ravitz, 1999, p.380). The relationship between technology use and pedagogical change is indeed “truly causal and not the mere conjunction of innovative teachers who happen to both use technology and develop a more constructivist pedagogy” (Becker & Ravitz, p.381). Nevertheless, they are useful reference for me to examine the two teachers’ visions and practices of the use of ICT in the classroom, to identify the difficulties they faced, and to recommend strategies to help them acquire more innovative pedagogical practices.

2.4.3 Factors Encouraging the Use of ICT in the Classroom


Among diverse factors affecting the use of ICT in the classroom, it is found that some factors encouraged the use of ICT. First, the existence of collaborative culture is helpful. Since all innovations generate new demands for teachers, they need to be continuously engaged in lifelong learning as well as working collaboratively with other teachers in order to realize the innovations (Law, n.d.(a)). In the process of working together “many teachers changed their beliefs and practices over time, but tensions and disagreements had to be worked through for this to occur” (Fullan, 1993, p.64. His italics).

Second, Becker & Ravitz (1999) mention three specific resources that are critical in enabling teachers to institute new practices: (1) “Opinion supportive of change”; (2) “Social and informational support that provides practical help to those attempting changes”, which corresponds to collaborative culture mentioned above; (3) “A sufficient supply of needed resources that can help demonstrates success to a skeptical outside world”. They believe that these favorable circumstances help develop pedagogical practices consistent with constructivist learning theory and facilitate successful implementation.
Third, for teachers who want to be innovative and change agents, Fullan (1993) proposes components such as moral purpose, continuous professional development, reflection, collaboration, inquiry, and readiness to changes. 

These factors encourage the use of ICT in the classroom. Again, these factors help me examine the two teachers’ visions and practices of the use of ICT in the classroom, to identify the difficulties they faced, and to recommend strategies to help them acquire more innovative pedagogical practices.

2.4.4 Reflection


This section discusses the important roles of teacher in the use of ICT in the classroom, the significance of examining teachers’ pedagogical practices, as well as factors affecting and encouraging the use of ICT in the classroom. It is also pointed out how these elements influence this study: By examining two teachers within the context of one school through interview, lesson observation, and teacher reflection, it is hoped to identify the difficulties they faced and to recommend strategies to deal with those difficulties. In the next section, various contextual factors related to the use of ICT in the classroom will be discussed.
2.5 Contextual Factors


As mentioned in the last section, just because ICT may potentially facilitate constructivist teaching does not necessarily mean that it will happen (Becker & Ravitz, 1999). Other than ICT and teachers, there are other contextual factors affecting the constructivist use of computer in the classroom. 
The school context plays a key role in reforms related to the use of ICT in teaching and learning for it is the workplace that “the models [of how computers work in instruction] should be situated, the opportunities for learning provided, and the positive reinforcement and support nurtured” (Dexter, Anderson, & Becker, 1999, p.237). Selected literature on the influence of factors within the school context will be reviewed in Section 2.5.1.

Beside the school context, there is the community context that influences teachers’ visions and practices of the use of ICT in the classroom. As Cuban correctly states, “the pervasive cultural beliefs in society (in which teachers share), organizational structures, and occupational cultures of teaching would explain the languid pace of using computers in classrooms among general educators” (Cuban, 2001, p.132). These factors are within the community context. Selected literature on them will be reviewed in Section 2.5.2.

2.5.1 Factors inside School (the School Context)

First, Cuban, Kirkpatrick, & Peck (2001) find that access to equipment and software will not lead to widespread teacher and student use of computer. Cuban (2001) also discovers that despite abundant access to information technology in schools, teachers seldom used ICT in the classroom. Even when teachers began to use computers, they largely maintained existing classroom practices rather than altered customary practices. Second, the number of computers in teachers’ own classrooms determines whether they will use computers during class time for constructivist learning approaches (Becker, 2001).
Third, the types of students they teach will affect the way they use computers in classroom teaching (Becker, 2001). Fourth, a supportive working environment is important for teachers to use ICT in a constructivist manner (Dexter, Anderson, & Becker, 1999). Fifth, quality of school management is another factor. Cuban (2001) finds that careful planning, managerial competence, and systematic implementation would encourage the use of ICT.
In brief, the five factors inside school consist of the overall development of hardware and software in a school, number of computers in the classroom, types of students being taught, working environment, and school management. These factors help scrutinize the impact of the school background on the two teachers’ use of ICT in the classroom.

2.5.2 Factors outside School (the Community Context)

First, changing social norms, habits, skills, beliefs of teaching is more fundamental than changing formal structures (Fullan, 1993). As Law (n.d.(b)) writes, the hardest problem is to bring about changes in instruction practices and a culture of collaborative relationships among different parties. The issue of the culture of teaching is significant as it relates to the problem of infrequent and limited use of classroom use of computers. The culture of teaching, together with social beliefs, purpose of schooling, organizational structures of the district, school, and classroom, shape teacher’s pedagogical practices (Cuban, 2001). 

According to Cuban’s history-and-contexts explanation (2001), school structures and historical legacies may retard widespread use of technology and hinder substantial changes in classroom practices. To make such changes possible involve a wide variety of factors such as technologies, individuals, networks of social relationships, structures, and political actors. In brief, there are numerous contextual factors influencing the teacher’s use of ICT in the classroom. Hence, other than interviewing the two teachers and observing their lessons, I shall examine school background as well as principal leadership before recommending strategies for resolving difficulties the teachers met when using ICT in the classroom.

2.5.3 Reflection

This section discusses contextual factors both inside and outside the school. The complexity of those contextual factors suggests that to investigate teachers’ pedagogical practices with the use of ICT in the classroom and to recommend strategies that help teachers acquire more innovative pedagogical practices require a conceptual framework that takes all these factors into account. 

2.6 Principal Leadership

Leadership is important in any reform. Based on the review in Section 2.5, it is clear that many organizational factors, like physical infrastructure and staff technological development, need to be carefully considered when using ICT in teaching and learning. Yet, they are not the only important or critical factors for success. A dynamic and visionary leadership “capable of developing and implementing a collective plan to bring about changes in organization culture, belief and practices” is equally important (Law, n.d.(b), pp.3-4). Roles of principal leadership and quality of effective leadership will be discussed.

2.6.1 Roles of Principal Leadership in Educational Reform

As educational reforms usually associated with intricate changes, educational leaders have to operate under complex and uncertain circumstances. These leaders need to work on changing the context, helping create new settings conducive to reform, and sharing that reform. They also need to mobilize different individuals and parties to challenge difficult circumstances. Their main role is therefore “to ensure that the organization develops relationships that help produce desirable results” (Fullan, 2001, p.68).
2.6.2 Quality of Effective Leadership in Changes
For educational leaders in general and school principals in particular, Fullan (1993) mentions four concerns about leadership. First, either strong unilateral leaders or weak followers are irrelevant to the future role of schools as learning organizations. Second, the leadership skills require great sophistication. Third, educational leaders must learn to influence and coordinate non-linear, dynamically complex, change processes. Fourth, the principalship may disappear in a successful learning organization.

Fullan (2001) also proposes five components of leadership for positive change, which can be applied to principal leadership. First, educational leaders need to have a moral purpose to make a positive difference in the staff, students, and society as a whole. Second, leaders need “to understand the change process” (p.5. His italics). Third, leaders need to improve relationships. Fourth, leaders need to promote knowledge creation and sharing. Fifth, effective leaders need to tolerate ambiguity for creativity and seek coherence simultaneously. Put differently, “moral purpose is concerned with direction and results; understanding change, building relationships, and knowledge building honor the complexity and discovery of the journey; and coherence making extracts valuable patterns worth retaining” (pp.6-7). Fullan is convinced that leaders will increase their effectiveness if they continually work on these five components of leadership.

2.6.3 Reflection


This section looks at the significance of principal leadership in education reforms, highlights Fullan’s five components of leadership for positive change, including the pursuit or moral purpose, the understanding of the change process, the development of relationships, the fostering of knowledge building, and the effort of achieving coherence. They suggest that a strong and visionary leadership is indispensable in bringing success to any reforms in school. Thus, while this study aims at scrutinizing the two teachers’ visions and understanding of the use of ICT in teaching, investigating the difficulties the two teachers met when using ICT in teaching, and recommending possible changes that lead to more innovative pedagogical practices in the classroom, it is necessary to examine the principal leadership as well.

2.7 Conceptual Framework for this Study


Based on the body of literature reviewed in this chapter, the conceptual framework to be used in this study is primarily informed by limited success in educational reform, learning organization and complexity of change, roles of teachers, contextual factors, and principal leadership. The conceptual framework is also inspired by Law et al.’s framework for conceptualizing and analyzing ICT-supported pedagogical practices in school settings (2000) (Figure 2.1). It is because the focuses of their framework cover all my concerns in this study, including interactions between the teacher and the technology in the classroom, teachers’ pedagogical practices, and the contextual influences of school culture and principal leadership.

[image: image7.bmp]
Figure 2.1: Diagrammatic representation of the framework for conceptualizing and analyzing ICT-supported pedagogical practices in school settings (Law et al., 2000, p.25).

It should be made particularly clear that I did not intend to borrow Law et al.’s framework, for the objectives and scope of their study are significantly different from my study. However, it cannot be denied that their framework gave me insights during the process of constructing the conceptual framework for this study. And these insights have inspired the final outlook of my conceptual framework (Figure 2.2). 
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Figure 2.2: Conceptual framework to be used for this study

The similarities and differences between Law et al.’s framework and my conceptual framework are shown as follows:

(1) Law et al.’s framework focuses the roles and interactions of the learners, the teacher, and the technology in the classroom. In this study, I shall mainly focus on the roles and interactions between the teacher and the technology. Student factor will only be briefly discussed in Section 5.3.2, as this study focuses on two teachers’ visions and practices of ICT in the classroom;

(2) Law et al.’s framework places itself in a broad school curriculum context, covering intended, implemented, and achieved curriculum. In this study, I shall only focus on the implemented curriculum, which refers to the processes of teaching and learning happening in the classroom;

(3) Law et al.’s framework puts the curriculum context for studying ICT-supported pedagogical practices within three levels of context, including classroom, school, and community. In this study, I shall focus on classroom context that includes the roles and interactions between the teacher and the technology as well as school context that includes school culture and principal leadership.

Overall, the conceptual framework to be used for this study is informed by the body of literature and inspired by Law et al’s framework. The conceptual framework helps achieve the three specific objectives mentioned in Section 1.3. They are (1) To scrutinize the two teachers’ visions and understanding of the use of ICT in teaching; (2) To investigate the difficulties the two teachers met when using ICT in teaching; (3) To review the school existing ICT-implementation strategies and recommend possible changes that lead to more innovative pedagogical practices in the classroom. The conceptual framework shows that this study mainly focuses on the roles and interactions between the two teachers and the technology in the classroom within the context of one particular school.

2.8 Chapter Summary

This chapter reviewed a body of selected literature in relation to teachers’ pedagogical practices in the classroom. The body of literature includes studies on limited success in educational reform, learning organization and complexity of change, roles of teachers, contextual factors, and principal leadership. The literature readings were discussed and explicated how they are related to this study and inform the conceptual framework. The reasons why Law et al.’s framework is related to the conceptual framework for this study were also expounded. The conceptual framework will influence the methodology for this study, which will be discussed in the ensuing chapter.

Chapter Three

Research Methodology

3.1 Overview


Based on the conceptual framework constructed in Chapter Two, the chapter explicates the methodology for carrying out this study. The method used is largely case study approach. An introduction of case study, its strengths and weaknesses, the reasons for using case study approach, as well as the arrangement of data collection, data management and analysis procedure are discussed and elucidated.

3.2 Case Study Research 


A case study design is used to gain an in-depth understanding of the situation and meaning for those involved, which is the case. A case is descriptions of a single unit, focusing on holistic description and explanation (Merriam, 1998). The knowledge attained from case study is “more concrete”, “more contextual”, “more developed by reader [or researcher] interpretation”, and “based more on reference populations determined by the reader [or researcher]” (Merriam, pp.31-32).

3.3 Strengths and Weaknesses of Case Study


Case study has the ensuing strengths. First, it investigates complex social units consisting of multiple variables of potential importance in understanding a phenomenon. Second, as anchored in real-life situations, it results in a holistic account of a phenomenon. Third, it offers insights and illuminates meanings that expand its readers’ experiences (Merriam, 1998). A key advantage of the case study approach is that it can get close to the subject of interest by means of direct observation in natural settings and by their access to subjective factors such as thoughts, feelings, and desires (Law et al., 2000).


The weaknesses of case study include the followings. First, a researcher “may not have the time or money” to undertake “a rich, thick description and analysis of a phenomenon” (Merriam, 1998, p.42). Second, the product of a case study “may be too lengthy, too detailed, or too involved for busy policy makers and educators to read and use” (Merriam, p.42). Third, case studies may oversimplify or exaggerate a situation, making them not accounts of the whole situation (Guba & Lincoln, 1981, as quoted in Merriam). Fourth, the sensitivity and integrity of the researcher determine the quality of the analysis of the case study (Merriam). Fifth, the issues of reliability, validity, and generalizability need to be carefully managed to avoid bias (Merriam).

3.4 Reasons for Using a Case Study / Account Approach


First, using case study is more appropriate as this study examines “what”, “why” and “how” questions; the overall intent of this study is descriptive and evaluative. Second, case study is regarded as useful method to study educational innovations; this study is related to educational innovations. Third, case study is descriptions of and explanation for a situation; this study is to examine two teachers within the context of one school on their visions and practices in the use of ICT in the classroom (Merriam, 1998). 

A single-case design is used in this study. The case is a “unique event” (Yin, 1994, p.44) and involves “one unit of analysis” (Yin, p.41), which is ICT-supported pedagogical practices in a local secondary school. Though it was explained that a case study approach is used as broad methodology, given the focus and scope of the present study, it is more accurate to say that this study is a case account of two teachers. It is because while a case study tends to be more comprehensive – providing a fuller context for the investigation, a case account can be an event within a broader case study that needs less contextualization. By comparing the conceptual framework for this study and the framework of Law et al.’s (2000) study, it is obvious that the former is less complex and holistic. Hence, strictly speaking, this study is a case account rather than a case study. This study does not aim at investigating a complex social unit with multiple potentially significant variables. The account of the phenomena, i.e. the visions and practices of the two teachers in the use of ICT in the classroom within the context of one school, are certainly not as rich and holistic as one may expect for a case study.
3.5 Data Collection Procedures


An interview was conducted with each teacher before the lesson observation. One lesson was observed for each teacher. Field notes were taken during the observation. The researcher sat at the back of the classroom throughout the lesson and took notes to describe the settings, the transactions that took place as well as the comments on the observations made. Each teacher was asked to write a reflection on his opinions of the use of ICT in the classroom after interview and lesson observation.
3.5.1 Purposeful Sampling

As it was not planned to interview, observe, and analyze all the teachers within the context of the school over a period of time, purposeful sampling was used (Merriam, 1998). Two teachers were picked for the subsequent reasons. 

First, they used ICT very frequently, almost in every lesson. The Integrated Science teacher mainly used the teacher’s CD-ROM accompanied by the textbook and self-made presentations using PowerPoint, Flash, and Hot Potatoes. The Chinese teacher mainly used self-made PowerPoint presentations. They were enthusiastic ICT users and eager to learn how to improve teaching effectiveness and student learning with ICT. They were willing to take time to incorporate new ideas and technology into their daily teaching.

Second, they used ICT in different subjects. It gave me the chance to see how different subject teachers used ICT in teaching. Integrated Science is a science subject while Chinese arts. Hopefully, the differences between them may give additional insights this study brings. 

Third, they have different professional backgrounds. The Integrated Science teacher has been teaching for 6 years. He completed his Bachelor of Education in Information Technology in Education in 2003 and was enrolled in Master of Science in Information Technology in Education at the University of Hong Kong when the study was being done. Beside Integrated Science, he also taught Mathematics and Computer Studies in the school year of 2003-2004. He started using ICT in teaching about six 6 years ago. 

Compared with the Integrated Science teacher, the Chinese teacher is more experienced. He has been teaching for more than 20 years. He did not receive any specific training related to ICT-supported pedagogical practice. But he spent much time explore how to use ICT to enhance effectiveness in teaching and learning. Beside Chinese, he also taught Chinese History in the school year of 2003-2004. Different education institutions, such as secondary schools, EMB, and Professional Teachers’ Union, often invited him to share his experiences in using ICT in teaching and learning. He wrote articles about the use of ICT in local journals and newspapers. Newspapers and televisions also interviewed him. In 1998-1999, he obtained a quality education fund to design a series of PowerPoint teaching software for Forms 1-3 Chinese History. The software is widely used among local Chinese History teachers. He is a prominent teacher and a pioneer in the use of ICT among local educators in secondary schools.

Fourth, they were happy to let me conduct interviews and observe their lessons. They were willing to write a reflection on their use of ICT in teaching. And since we were colleagues in the same school, I could ask them for any information I needed before and after interview and lesson observation. This not only gave me the convenience but also helped me enhance the internal validity of this study (Section 3.6.2).

Presumably, these criteria offer relevant information and both teachers are good examples to achieve the objectives of this study mentioned in Section 1.3.

3.5.2 Triangulation


As Yin (1994) writes, “a major strength of case study data collection is the opportunity to use many different sources of evidence” (p.91). And using different sources of evidence helps develop “converging lines of inquiry, a process of triangulation” (Yin, p.92. His italics). In this study, the different sources of evidence to collect data are documentary data, interview, lesson observation, and teacher reflection.

3.5.3 Documentary Data

As mentioned in Chapter Two, the school context was studied to understand its influences on teachers’ pedagogical practices with ICT. Data about school background and culture, vision and perception of ICT education, infrastructure, ICT implementation history and strategy were collected. For this purpose, the IT coordinator was interviewed as he kept all the above data.
3.5.4 Open-ended Semi-structured Interview

Interview is an essential source of case study evidence because most case studies are about human affairs. Well-informed respondents or interviewees can provide important insights into these affairs (Yin, 1994). In this study, interviews were arranged with the two teachers. The questions were designed to understand teacher’s roles and difficulties when using ICT in teaching, which answered the first research question, i.e. “What are the two teachers’ visions and understanding of how ICT should be used in the classroom within the context of one school?”

The questions for the open-ended semi-structured interview include: (1) Why did you choose to use ICT in teaching? (2) What changes did you experience after using ICT? (3) What kind of teacher’s professional training is needed for the use of ICT? (4) What was your role as a teacher when using ICT in the classroom? (5) What difficulties did you encounter when using ICT in the classroom? (6) What areas do you think you can improve?

3.5.5 Direct Observation

Direct observation is useful in providing additional information about the topic being studied (Yin, 1994). As I was the only observer, to increase the reliability of observational evidence, one lesson observation was arranged for each teacher. The focus was on how technology was used by the two teachers in the classroom. The data collected in lesson observation helped analyze difficulties they encountered and recommend strategies to help them acquire more innovative pedagogical practices. In other words, data from lesson observation responds to the second and the third research questions, which are “What are the two teachers’ pedagogical practices with the use of ICT in the classroom?” and “What strategies can help the two teachers acquire more innovative pedagogical practices using ICT?”

To capture both the physical setting of the classroom and the interaction between the teacher and the students, field notes were taken to describe the settings, the interactions, and instant comments on the observations. They cover topics being addressed, setting of the classroom, number of students, ICT infrastructure available to the class, grade level, and time spent. Pictures of the classroom were taken to show its physical setting with the teacher and his students (Appendices I and II).

As this study focuses on ICT-supported pedagogical practices, it is intended to capture as much as possible the pedagogical practices of the teacher with ICT, i.e. the interactions between the teacher and the technology, as depicted in the conceptual framework in Section 2.7. In particular, it is hoped to find out whether or not the use of ICT had any impact on teachers’ pedagogical practices.

3.5.6 Teacher Reflection


The two teachers were asked to write a reflection after interview and lesson observation to express their own thoughts on the use of ICT in their teaching. No specific guided questions were given for the reflection. They were only asked to reflect on their use of ICT in teaching and write down something they thought are significant about the use of ICT in teaching. Hopefully, the two reflections act as additional source to understanding their opinions of the use of ICT in teaching. They may also strengthen the case account approach adopted for this study.

3.6 Data Management and Analytic Procedures

3.6.1 Content Analysis


Content analysis is used to code data collected from interviews and to construct categories that capture relevant characteristics of the contents of the interviews (Merriam, 1998). The designation to the data is phrases that are grouped under “key categories” and “key concepts”. To achieve the two levels of coding, namely “identifying information about the data and interpretative constructs related to analysis” (Merriam, p.164), the two interviews were fully transcribed verbatim (Appendix III). Various concepts were categorized from the transcriptions and translated into English (Appendix IV). It was attempted to arrive at a set of categories that could not only answer the research questions but also be exhaustive, mutually exclusive, sensitizing, and conceptually congruent (Merriam).

3.6.2 Internal Validity


Internal validity deals with the question of how research findings match up with reality (Merriam, 1998). As I was the primary instrument of collecting data from documentary data, interviews, lesson observations, and teacher reflections, internal validity is “a definite strength” (Merriam, p.203). The subsequent strategies were used to enhance internal validity of this study: (1) Triangulation – as mentioned in Section 3.5.2, different sources of evidence were used to collect data; (2) Member checks – data and tentative interpretations were taken back to the two teachers and they were asked if the results were plausible; (3) Researcher’s biases – the assumptions and theoretical orientation at the outset of this study were explained in Chapters One and Two (Merriam).

3.6.3 External Validity


External validity deals with the extent to which the findings of this study can be applied to other situations (Merriam, 1998). To enhance external validity of this study, a description as detailed as possible was provided so that the readers can determine “how closely their situations match the research situation” and “whether findings can be transferred” (Merriam, p.211).

3.6.4 Reliability 


Reliability, in the traditional sense, refers to the extent to which research findings can be the same if the study is repeated (Merriam, 1998). This traditional understanding may be inappropriate in qualitative case study because what is being studied is “highly contextual”, because “information gathering is a function of who gives it and how skilled the researcher is at getting it”, and because the design of a qualitative case study “precludes a priori controls” (Merriam, p.206). As a result, repeating a qualitative study will probably not bring in the same results. To maintain reliability of a qualitative study, consistency or dependability is used instead, which refers to the extent to which the results are consistent with the data collected (Merriam). The succeeding strategies were used to enhance reliability of this study: (1) Investigator’s position – the assumptions behind this study, my position vis-à-vis the teachers being studied, the reasons for selecting teachers, and the contexts from which the data were collected were explicated; (2) Triangulation, as mentioned in Section 3.5.2 – multiple methods of data collection and analysis were used (Merriam).

3.7 Chapter Summary
This chapter reviewed literature on case study methodologies to discuss the meanings of case study, its strengths and weaknesses, reasons for using a case study / account approach, the arrangement of data collection, data management and analysis procedure. Given the conceptual framework constructed in Section 2.7, the reasons why this study is strictly a case account rather than a case study were explicated. The ways to conduct a valid and reliable study were also included.

Chapter Four
Findings and Analysis

4.1 Overview


With the conceptual framework constructed and the methodology selected, the findings from documentary data, interview, lesson observation, and teacher reflection are reported. The findings are analyzed with tools and models from other studies. The findings and analysis are used to answer the first two research questions stated in Section 1.3, which are “What are the two teachers’ visions and understanding of how ICT should be used in the classroom within the context of one school?” and “What are the two teachers’ pedagogical practices with the use of ICT in the classroom?” 

4.2 Documentary Data – School Background

In Section 2.5.1, it was mentioned that there are five contextual factors inside school that are influential to the use of ICT in the classroom. They include hardware and software development, number of computers in the classroom, types of students being taught, working environment, and school management. In the subsequent sections, these contextual factors of the school the two teachers worked in were examined. The ensuing record of the school was largely adopted from the Interview Guide for the Principal and that for the IT coordinators/team member in REITEd Study (CITE, 2001). An interview was conducted with the IT coordinator in the computer room on November 5, 2003. The time duration was around 30 minutes. The interview was used to obtain information like school background and culture, vision and perception of ICT education, infrastructure, ICT implementation history and strategies (Appendix V).

4.2.1 School Background and Culture

The school was founded in 1977. It is a CMI secondary school run by a Christian organization. There were about 900 students in 27 classes and 60 teaching staff in the school year of 2003-2004. Most students were not academically able, mainly coming from lower middle class. The students largely lived in the Eastern districts of Hong Kong Island. In general, student-teacher relationship was sound. The working condition for teachers was satisfactory. The school followed EMB policies closely. The principal leadership was perceived to be quite supportive. The mission of the school is to serve and preach to the students via whole-person education in the light of Christian belief (Appendix VI). 

4.2.2 Vision and Perception of ICT Education

There was no specific mission for IT development. The roles and responsibilities that the ITC was required to play and take in school were mainly to coordinate and oversee the entire system of hardware, software, the Internet, the Intranet, and administration in school. There were 8 members in the IT team, including computer teachers, ITC, IT assistant, and IT technician. The members were chosen by their computer knowledge and proficiency. IT was introduced to the school as a tool at about 1996. The school had been using IT in teaching and learning for about 3 years. IT was introduced in the school because of government policies.

4.2.3 Infrastructure

In general, the ITC supported the entire IT system of the school. There were about 180 computers, including notebooks and personal computers, in the school. Almost each teacher had 1 notebook computer. All the computers could access to the Internet. The computers were located in student and teacher computer rooms, MMLC, library, staff room, office, and server room. The school had the following hardware: personal computers, notebooks, color laser printers, laser printers, bubble-jet printers, scanners, projectors, visualizer, digital camera, digital video recorder, and LCD monitors. Software including Dreamweaver, Flash, ACDSee, Windows, and Macromedia was used in school for teaching purposes.

4.2.4 ICT Implementation History and Strategies

4.2.4.1 Factual Information on ICT in School

IT was used more often in teaching and learning in Chinese History, Computer Studies, Economics, English, Biology, Chinese, and Mathematics. The students could access the computers after regular school hours but not in holidays.
4.2.4.2 Staff Development

There was teaching and supporting staff newly appointed as a result of IT implementation. IT team had organized internal IT training for the staff. Courses offered outside the school were support for teachers using IT in teaching. The teaching staff had achieved BIT, IIT, UIT, AIT as required by EMB. There was no staff development program specially designed for ICT implementation. There was no financial support for teachers to take courses related to ICT knowledge and skills.
4.2.4.3 Strategy and Plan

There were no specific strategies or approaches in implementing IT in teaching and learning. Nearly half of the teacher staff used IT in teaching and learning. The direction in IT education in the school was to popularize the use of IT in teaching and learning in general. The school emphasized on developing teaching materials. It had a teacher assistant, an IT assistant, and a technical support service assistant. Measures from EMB like SAMS, web SAMS, ITC, teacher training were the most useful in supporting IT education development in the school.
4.2.4.4 Parents and Future Needs

Parents were partly involved in the implementation of IT, like the making of PTA’s website. Planning for future development depended on resources. The goal was to upgrade existing hardware, such as wireless network and visualizer.

4.2.5 Major ICT Development 

The subsequent table is a summary of the major ICT development in the school from 1995-2003. It should be noted most development projects were on technological infrastructure, like computer room, network, MMLC, hardware and software. There were no projects particularly concerning the development or training on teacher’s use of ICT in the classroom.

	Year
	Event

	1995
	Established a computer room

	1996
	Launched network to the Internet

	1996
	Used SAMS for school administration

	1998
	Established the ICT team

	1999
	Around $1,100,000 was granted from QEF to develop hardware and software facilities

	2000
	Around $950,000 was granted from QEF to develop the MMLC

	2000-2001
	Established the MMLC

	2000-2001
	Achieved BIT training requirement

	2001-2002
	Achieved IIT training requirement

	2002-2003
	Achieved UIT and AIT training requirement

	2002-2003
	Launched the Intranet for teachers


Table 4.1: Timeline of the Major ICT Development in the School from 1995-2003

4.2.6 Reflection

The documentary data showed that though the school hoped to popularize the use of ICT in the classroom, it did not have a clear vision and mission for ICT development, staff development programs for ICT implementation, financial support for teachers to take courses related to ICT knowledge and skills, and specific strategies or approaches in the use of ICT in teaching and learning. This may hint that the school did not provide a supportive context strong enough for the use of ICT in the classrooms. And these contextual factors were found to have an impact on the two teachers’ use of ICT in the classroom.

4.3 Interview and Teacher Reflection

As mentioned in Section 3.5.1, the four principles for selecting the two teachers are: (1) Their frequency of using ICT in the classroom; (2) Their use of ICT in different subjects; (3) Their different professional backgrounds; (4) Their willingness to allow me to observe their lessons and to conduct interviews. 

The Integrated Science teacher was interviewed on October 30, 2003, the Chinese teacher on November 14, 2003. Both interviews took place in the school library. The time duration of each interview was around 13 minutes and 24 minutes respectively. Six open-ended questions stated in Section 3.5.4 were asked. Based on their responses, follow-up questions like “What did you need to prepare before using ICT in the classroom?”, “Did you change the way to communicate with students after using ICT?”, and “Are some subjects are more suitable to teach with ICT?” were also raised. These questions were not necessarily relevant to this study; only data that could answer the two research questions stated in Section 4.1 was used. After the interviews, the recordings were fully transcribed verbatim (Appendix III). Various concepts were categorized from the transcriptions and key excerpts translated into English (Appendix IV). 

The two teachers were asked to write a reflection on the use of ICT on June 21, 2004. They gave me their reflections in written Chinese within a week. Both reflections were translated into English (Appendices VII and VIII). As mentioned in Section 3.5.6, the reflections are used to obtain additional data, if any, about their opinions on the use of ICT in teaching and to strengthen the case account approach adopted for this study. 

The concepts that are relevant to the first two research questions include roles of ICT, teacher’s roles, pedagogical practices, obstacles, and areas of improvement. They are discussed and analyzed with the data obtained from the interviews and the teacher reflections in the subsequent sections. 

4.3.1 Roles of ICT


The data from both teachers showed that they perceived the roles of ICT as a supporting tool in learning, which helped to search, organize information, and build knowledge. ICT, including software and the Internet, provided means for students to learn on their own both inside and outside the school. 


ICT is mainly a supporting tool. … Knowledge building can and 


should be done by student themselves. There is software used for


organizing and constructing knowledge in the form of a mind-map.


(Interview transcript: The Integrated Science teacher)

Student can search for information via the Internet and CD-Roms, 

making it faster to get necessary information. … Some software

help us to organize, to categorize, and to do statistics. This increases 

the efficiency. … Knowledge building can and should be done by 

individuals. Some software can help us to draw the mind-map. 

(Interview transcript: The Chinese teacher)

Both teachers believed that using ICT in their teaching helped enhance student learning motivation and concentration by attracting students, improved the lesson flow by saving time, as well as increased learning effectiveness. The use of ICT provided various authentic visual and audio stimulations. Students would be motivated to learn with the use of ICT, especially when quality ICT learning software was available.


Using ICT in the classroom brings a sense of wonder. … With 

sounds and pictures, using ICT can attract students. … Searching

for information on the Internet also attracts students to learn and 

enhances their motivation. … [In short], using ICT not only 

motivates student learning but also enhance learning effectiveness. 

(Interview transcript: The Integrated Science teacher)

Using ICT well in the lesson can save much time on writing on

the blackboard. But we need to have well-designed teaching 
software to conduct the lesson. Teaching software provided by the 

publisher is one common resource. But teachers may still need to 

prepare their own ICT teaching material. Much time is needed to 

prepare that. (Teacher reflection: The Integrated Science Teacher)

Though I did not know exactly how many of my students were 

motivated to learn with my use of ICT in the lesson, in general,

I have an impression that they liked colourful images and animations

as well as interesting sounds. ICT can provide all these authentic

material to attract at least some students at first. (Teacher reflection:

The Integrated Science teacher)
Using ICT in the classroom can improve lesson flow by saving 

time and energy. … It can also attract students and help them

concentrate in the lesson. … A good IT teaching package can boost

teaching effectiveness of novice teachers; students can understand the 

lesson better with the use of ICT. (Interview transcript: The Chinese

teacher)

After using ICT, they had also experienced changes in teaching, including more frequent use of different software and more reflection on means of expressing information, which in turn helped improve the process of lesson preparation. ICT became another useful tool in their teaching that helped improve teaching effectiveness.


I used different software more frequently, like Flash and Hot Potatoes.

    … I also thought more about which software the students liked to use

or which teaching methods were more effective. … In general, I

reflected more on the means to present the subject knowledge more 

meaningfully and interestingly (Interview transcript: The Integrated

Science teacher)

Using ICT is like falling in love with someone, it is hard to remain 

the same as before. If possible, I must use ICT in the classroom.

Traditional teaching methods are not bad but they require teachers 

to be experienced and capable. … If a teacher is experienced and 
capable, with the help of ICT, his or her teaching effectiveness 
will be enhanced significantly. (Interview transcript: The Chinese
teacher)

4.3.2 Teacher’s Roles

When using ICT in teaching and learning, they perceived their roles as both facilitator and expert. They understood that as a facilitator, teachers needed to provide as many opportunities as possible for students to build and manage knowledge, rather than as an expert who primarily transmits knowledge to students. 

After using ICT, I speak less and students explore and speak more. …

Teachers no longer act as a knowledge transmitter or an expert. … 

Teachers are helpers and facilitators, helping and supporting students. …

Gradually, students learn and construct knowledge on their own.

In the end, teacher’s roles will totally change, and it is a paradigm

shift. (Interview transcript: The Integrated Science teacher)

In the past, teacher’s role was to explain and analyze. I used textbook, 

notes, and activities to explain and analyze the subject knowledge in

the lesson. But now I mainly use PowerPoint to explain and analyze.

… In traditional teaching methods, teachers largely use one-way 

explanation and analysis. Now, beside explanation and analysis, 

PowerPoint is added. This is already a change indeed. (Interview

transcript: The Chinese teacher)

Teachers’ visions of the use of ICT in the classroom directly influenced their pedagogical practices. In principle, when they perceive their roles as a provider of new knowledge, of suitable teaching materials and activities, and of drills and practice exercises by using computer, their pedagogical practices will probably be traditional and teacher-centered. On the contrary, when they perceive their roles as a provider of opportunities for creative work and for analyzing problems as well as searching for information in small groups, more innovative and student-centered pedagogical practices may be observed.
4.3.3 Pedagogical Practices

The data from the interviews showed that both teachers’ understanding of pedagogical practices tended to shift from an expository approach to learning (with limited opportunities for student active learning) to a constructivist approach (with more opportunities). I found that the two teachers were aware of the significance of promoting active and independent learning, enhancing student competencies and technological skills to organize information and to communicate ideas, engaging students in collaborative, project-based learning, addressing individual differences, and providing individualized self-accessed learning. These are all crucial traits of constructivist or more innovative pedagogical practices. The following five extracts from the teacher interviews showed those traits respectively:

(1) Promoting active and dependent learning:

Sometimes I will leave problems for students intentionally, ask 

them to find the answers on the Internet themselves. 

(Interview transcript: The Integrated Science teacher)

(2) Enhancing student competencies and technological skills to organize information and to communicate ideas:

The highest level of using ICT should be information searching

and knowledge building. … I think both teachers and learners 

should know how to search and to organize information as well 

as to build knowledge. (Interview transcript: The Chinese teacher)

(3) Engaging students in collaborative, project-based learning:

I gave them a topic and asked them to finish it by themselves 

in groups. (Interview transcript: The Integrated Science teacher)

(4) Addressing individual differences:

In the past, it was the teacher who decided what and how student 

learned. After using ICT, the trend may be that students become 

the ones who decide what and how they learn. … As there are

differences in learning styles and abilities, it is good to let
students decide what to learn, depending on their interests and 
abilities. (Interview transcript: The Integrated Science teacher) 

(5) Providing individualized self-accessed learning:

Even when the teachers does not show up in the classroom, 

… students can learn by themselves if there is a well-designed 

software package that covers all the learning material.

(Interview transcript: The Integrated Science teacher)

Besides, the Chinese teacher also highlighted that teacher’s pedagogical practice was the most basic element in the use of ICT in the classroom. ICT was merely a tool used to support the pedagogical practice. 


Even in many countries with excellent physical ICT resources, I


see that their human resources are developing slowly. … ICT 


is just a supporting tool. Pedagogical practices are the most 


fundamental. Teachers with good design in teaching can perform 

even better using traditional chalk-and-talk than those without
good design in teaching using ICT. … Using ICT for the sake
of using ICT is useless. Some teachers prepare PowerPoint

with text only, it is no different from using transparency and 

overhead projector, or distributing notes. (Interview transcript: 
The Chinese teacher)

4.3.4 Obstacles 

The two teachers mentioned the ensuing obstacles they met when using ICT in teaching: 
(1) Heavy daily workload:

Teachers already have much work and pressure in school. It is 

difficult for them to learn and practise how to use ICT in the 

classroom. (Interview transcript: The Chinese teacher)

(2) Inadequate appropriate software:

There is not enough appropriate and user-friendly teaching 

software. It is difficult to ask teachers to use ICT when there is

not enough software. It may explain why a small number of 

teachers used ICT. (Interview transcript: The Chinese teacher)

One reason for the lack of practice is that there is almost no 

relevant software. And the teachers may not be capable enough

of making good and appropriate software. Hence, quality of

learning and teaching cannot be enhanced. Without appropriate 

software, not many teachers used the costly MMLC. It just 
looks like an antique. (Teacher reflection: The Chinese teacher)



Most teachers, including me, primarily use PowerPoint to teach. 

Students will not only be bored but also be refrained from 

involving in student-centered and collaborative learning 
activities using ICT. (Teacher reflection: The Integrated 
Science teacher)

 
(3) Inadequate opportunities for ongoing practice in school

Without sufficient practices, teachers will forget what
was learned in the training courses. (Teacher reflection: 
The Chinese teacher)

As the school does not have required hardware and 

software, teachers cannot use what was learned. They 
will forget the skills soon. (Interview transcript: 
The Chinese teacher)
(4) Teacher’s readiness

It takes a leap of faith and determination for teachers to 
use ICT in teaching. If they are not determined, they will 
not use it. … Many teachers were not psychologically 
well-prepared, some were even forced to use ICT. … 
To ask teachers to add elements in teaching that encourages
students to search for information and construct knowledge 
is indeed a change to be recognized, adapted, and used to.
(Interview transcript: The Chinese teacher)

(5) Misallocation of resources
The overall direction of allocating resources was wrong. 
A large sum of money was spent on buying hardware 
facilities and requiring eachers to take courses five years
ago. It did not work in reality. … I found that most
resources spent in these five years were wasted. Hardware
bought five years ago depreciated, it can no longer support
new software. Trained teachers could not use what they
learned. Gradually, they forgot the skills and knowledge.
(Interview transcript: The Chinese teacher)

4.3.5 Areas of Improvement


Both teachers had mentioned some areas of improvement that might remove the obstacles mentioned in the last section on the one hand and promote the use of ICT in the classroom on the other.

(1) Education software development

Since teachers are busy and do not have much time to learn 

various software, it is necessary to provide them with user-

friendly and ready-to-use education software, or some 

simple application software that is easy to learn and use 
in teaching. Teachers may like this kind of software. 

(Interview transcript: The Integrated Science teacher)
The availability of quality software package and teaching kit 
is the key to the success of promoting the use of ICT. 
(Interview transcript: The Chinese teacher)

Some may think using PowerPoint in teaching will limit 

teacher’s teaching style. But I think both making PowerPoint 

teaching material and adapting teaching material offered by the

publisher are means to enhance a teacher’s teaching methods. 

Following the teaching material in PowerPoint guarantees

that the goals of each lesson are covered. Teaching quality
can thus be guaranteed. (Teacher reflection: The Chinese teacher)

(2) Cooperation between subject teachers and IT professionals

A better way [to promote the use of ICT in teaching] is to 

combine [the expertise of ] teachers and IT professionals. 

Teachers have teaching methods. IT professionals have 

computer knowledge. The combination can produce quality 

teaching software. (Interview transcript: The Chinese teacher)

(3) Allocation of resources

I recommend recruiting a group of experienced teachers to 

design software specifically for the curriculum. That may 

be more practical. … Money can be spent on recruiting 

experienced teachers and IT experts to develop teaching software 
collaboratively. When the software is widely used and when
teachers experience the benefits of the software, they will use
it automatically. (Interview transcript: The Chinese teacher)

Overall, instead of emphasizing an understanding of ICT-supported pedagogical practices, their suggestions tended to emphasize more on the technical aspect of the use of ICT in education.

4.3.6 Reflection

The findings from interview and teacher reflection revealed that the two teachers’ visions and understanding of how ICT should be used in the classroom were not traditional. They knew some key aspects of constructivist pedagogical practices, like the five traits mentioned in Section 4.3.3. They acquired the basic ICT skills in teaching and understood their roles when using ICT in the classroom as facilitators guiding students to find out knowledge themselves rather than as providers of knowledge. They also understood the basic notions of paradigm shift. Yet, they tended to rely much on the use of computer software and peripherals for demonstration in teaching. This may suggest a direct teaching pedagogy in the classroom (CITE, 2001). 

Besides, from the interviews, it was observed that there might be discrepancies between what was known and what was being practiced. Though the teachers understood a change in teacher’s roles when using ICT in the classroom, they did not change their roles in reality. As the Chinese teacher says, 


Many teachers thought that the using ICT is equal to using 

PowerPoint. … This is merely a superficial use. A profound use 

should be information searching and knowledge construction. 

… However, at present, I primarily use PowerPoint. (Interview

transcript: The Chinese teacher)
This observation is further confirmed from the findings from the two teachers’ lesson observations, which is discussed next.

4.4 Lesson Observation


As mentioned in Section 2.4.1, the literature emphasizes the necessity to see the ways teachers use ICT in the classroom, as they can show whether or not teachers have employed more innovative pedagogical practices. Hence, lesson observation was arranged to study how the two teachers used ICT in the classroom. The Integrated Science teacher was observed on March 25, 2004 while the Chinese teacher on April 2, 2004. The observation time was approximately thirty minutes. At first, it was planned to observe more than one lesson of each observant. But after the lesson observation, both teachers suggested that as similar approaches were used in other lessons, one lesson observation was enough to collect necessary data. Thus, only one lesson of each teacher was observed. In the following, classroom setting, software / multimedia used, classroom activities, students’ engagement, and teachers’ pedagogical practices from the lesson observation are discussed.

4.4.1 Classroom Setting


There were 28 students in the Form 2 Integrated Science class and 44 in the Form 4 Chinese class. Classroom setting was traditional, with students sitting in rows and facing the blackboard in front of them (Appendices I and II). Both teachers spent most of the time conducting the teaching in front of the whole class during the lessons. Occasionally, they walked through the aisles to ask students questions and handle disciplinary problems.

4.4.2 Software / Multimedia Used


Both teachers used PowerPoint to show the teaching material through a LCD projector on the screen. The Chinese teacher used his own designed PowerPoint presentations while the Integrated Science teacher used the CD-ROM accompanied with the textbook. The Integrated Science teacher also showed an MPEG movie explaining the notion of particles expansion and contraction

4.4.3 Classroom Activities


The activities were mainly teacher-centered. Both teachers used PowerPoint presentations to conduct the lessons. They spent most of the time explaining subject contents, which were rhetoric in the Chinese lesson and particles activities in the Integrated Science lesson. They provided information with no explicit demand for performance. Closed-end questions were frequently used to check student’s understanding against a known set of correct answers. They demanded an answer that requires immediate reflection and response. Teachers responded by giving verbal answers to students. They tried to set context and provide stimulation to arouse students’ interest in the topic of discussion. They tried to jointly interpret and discuss the learning materials with the students. They used real-life examples to illustrate concepts. They checked the progress of students’ work and understanding. But they did not set task or problem for students to discuss. There were no group discussion or pair work in the Chinese lesson but pair work was used in the Integrated Science lesson. Digital video segment was used in the Integrated Science lesson to illustrate the concepts.

4.4.4 Students’ Engagement


Students were passive learners. They listened to teacher’s explanations, jotted notes, and answered teachers’ questions using their knowledge. They did not deliberately set goals, objectives, foci or strategies to perform tasks. They did not share ideas with others in relation to the presented problems, did not do a task, did not show own work to the whole class, or offer information to teachers and classmates. However, some students asked questions. In the Integrated Science lesson, some students were asked to act as particles and simulate the movement of particles when the surrounding temperature changed.

4.4.5. Teachers’ Pedagogical Practices

The teaching approach of both teachers was mainly expository and teacher-centered, which rely mainly on the teacher to present information to the students. The teacher, being a subject matter expert, an expert presenter and evaluator, presented information clearly and logically in the classroom. The intended learning outcome was that students could assimilate knowledge and skills related to the subject so as to answer subject-based questions (Law et al., 2000).

4.4.6 Reflection


The two lesson observations showed that teachers’ pedagogical practices remained largely traditional or teacher-centered. Though the interview findings showed that they had an innovative visions and understanding of the use of ICT in the classroom, their pedagogical practices did not fully reveal it. This matches with what have mentioned in Section 4.3.6 that there was a discrepancy between what was known and what was being practiced. The two teachers did not change their roles much after using ICT in the classrooms even though they noticed there should be a change in teacher’s roles and in pedagogical practices. 
4.5 Analysis


In this section, the findings are analyzed with reference to the tools and models from other studies. The analysis refers to the conceptual framework for this study in Section 2.7, which is informed by the body of literature and inspired by Law et al.’s framework (2000) in Chapter Two. The conceptual framework focuses on the roles and interactions between the two teachers and the technology in the classroom within the context of one particular school. The tools and models that are to be used also deal with these interactions. They are: (1) The six dimensions of change in classroom practices in CITE (2003); (2) Teacher professional ICT attributes in Newhouse, Trinindad, & Clarkson (2002); (3) Relationship between pedagogical practices and the use of technology in Law et al. (2000); (4) Role of ICT in the curriculum in Law & Plomp (2003); and (5) Technological adoption model in Law et al. (2000). These models and tools will be briefly explicated and used to analyze the findings.

4.5.1 The Six Dimensions of Change in Classroom Practices


In the 174 cases collected in the SITE M2, six dimensions of classroom practices were identified for comparing the extent of innovation among those cases, including intended learning objectives, teacher’s pedagogical roles, student roles, ICT used, connectedness, and exhibited learning outcomes (CITE, 2003). Under each dimension, there are five corresponding descriptions indicating different degrees of innovation, which are traditional, some new elements, emergent, innovative, and most innovative. In the ensuing discussion, only teacher’s pedagogical roles and ICT used were selected to analyze the findings on the pedagogical practices of the two teachers (Figure 4.1).

	1.Traditional
	2.Some New Elements
	3.Emergent
	4.Innovative
	5.Most Innovative

	Teacher’s Pedagogical Roles

	ICT Used


Figure 4.1 The Two Dimensions of Change in Classroom Practices Involving the use of ICT with Different Degrees of Innovation (Adapted from CITE, 2003, pp.6-7)


For pedagogical practices, both teachers had reached the second level of innovation, meaning that they presented and explained subject content, set instructional tasks, monitored and assessed student work, provided feedback, developed teaching materials, and designed curriculum and learning activities. Though both of them used PowerPoint as a presentation tool, this was not regarded as emergent practices for they did not intentionally select other tools, such as asynchronous and synchronous communication tools, in their teaching. 


For the use of ICT, both had reached the second level, including some new elements in their teaching. But, as mentioned before, they were limited to the use of PowerPoint.

 
The roles played by the teachers may thus be referred to be more traditional, mainly administering learning tasks, providing learning resources, as well as presenting, instructing and assessing students (CITE, 2003).

Based on the above-mentioned observation, the pedagogical approach of the teachers was largely expository. The key role of the teachers is to present information to students. From the lesson observations, both teachers acted as “a subject matter expert, an expert presenter and evaluator who presents appropriate information in clear, well-organized formats for students to learn in the lessons” (Law et al., 2000, p.49).

4.5.2 Teacher Professional ICT Attributes


Another useful guideline is a framework on teacher professional ICT attributes developed by Newhouse, Trinindad, & Clarkson (2002). The framework focuses on teachers but sits within a context of schools and schools systems, including Students, Learning Environment Attributes (Pedagogical Practice), Teacher Professional ICT Attributes, School ICT Capacity, and School Environment. In the framework, teacher professional ICT attributes outcome has five stages of progression, including Inaction, Investigation, Application, Integration, and Transformation. The components of the outcome include vision and contribution, integration and use, as well as capabilities and feelings (Figure 4.2). 


	1.Inaction
	2.Investigation
	3.Application
	4.Integration
	5.Transformation

	Vision and Contribution: Purpose, Focus, Rationale, View of ICT, Contribution to Communities

	Integration and Use: Frequency of Use, Implementation Strategies, Type of Activities and Pedagogy, Tasks for Applications, Assessing Student Learning Outcome, Relevance of ICT to Content, Connection with Capabilities and Feelings

	Capabilities and Feelings: Understanding of Potential Uses, Roles of Teachers and Students, Source of Direction, ICT Skills, Affective Response, Concerns


Figure 4.2 Stages of Progression for Components and Elements of the  Components of the Overall Outcome (Adapted from Newhouse, Trinindad, & Clarkson, 2002, pp.10-14)

Both teachers largely lied in Application stage. But the findings also showed that some of their performances fitted in Investigation, Integration, and even Transformation stages. In general, in Application stage, teachers are using ICT with students regularly and know how to do so competently and confidently. Unless stated otherwise, the ensuing analysis depicts why the teachers largely lied in Application stage. 


It was found that the teachers routinely applied ICT in the classroom as an enhancement to the activities. They expressed concerns about their experience in using ICT and addressed them themselves. They were confident and ready to contribute their experience to develop pedagogical practice with ICT in school. Computer applications were used whenever they could achieve the teaching-learning objectives of the teachers and students more effectively than by other means. They were also capable of operating independently and would seek advice and help when required (Newhouse, Trinindad, & Clarkson, 2002).


Going into the three main components of the overall teacher professional ICT attributes, it was found that both teachers largely matched with the traits in Application stage. For Vision and Contribution, both treated ICT as an instrument and agreed that it has a place in teaching and learning. They were aware of their changing teaching role and considered student productivity and engagement in the use of ICT, though in lesson observation they did not show much on how to engage student with the use of ICT. However, they did not contribute to school ICT planning at all but had attempts to connect on an individual level with relevant communities. They used ICT to engage student productivity and engagement. The focus was on the tool. ICT was viewed as an instrument or tool to complete specific tasks. The aim was not for students to use computers to develop ICT skills or improve the quality of their output (Newhouse, Trinindad, & Clarkson, 2002).

For Integration and Use, they engaged in relatively limited and local thinking about ICT. Their practices were typically teacher-oriented, with traditional methods being applied to ICT. They employed only one ICT implementation strategies – PowerPoint presentation, which belongs to Investigation stage. They routinely applied ICT to learning activities with students almost in every lesson. Group work was occasionally arranged when appropriate. The teachers arranged a range of activities using a limited set of teaching strategies with which they were familiar. But the activities were determined by the needs of students to demonstrate learning outcomes, which is a trait in Integration stage. Since only PowerPoint presentation was used in the classroom, students were not given any tasks to complete on the computer or assessed with the use of ICT. The teachers had facilitated the use of some ICT real world applications (Newhouse, Trinindad, & Clarkson, 2002).

For Capabilities and Feelings, they felt in control and comfortable with ICT, as well as were willing to give, share, and develop ICT ideas and practices with colleagues, that belong to Transformation stage indeed. They developed an understanding for the range of potential of ICT and were able to facilitate the use of ICT independently, which belong to Integration stage but students were expected to rely on the teacher, which belongs to Investigation stage. Teachers used ICT directly in classroom teaching. They possessed skills in general operation, word processing, and other generic tools, e-mail, and web-searching. They felt confident and in control of situation using ICT, which belong to Integration stage. But their concerns were with own ICT mastery and learning, which belong to Investigation stage (Newhouse, Trinindad, & Clarkson, 2002).

4.5.3 Relationship between Pedagogical Practices and the Use of Technology

The research findings suggested that both teachers attempted to use ICT to improve their teaching and student learning. However, their pedagogical practices as observed in the classroom remained old practices as they largely belong to expository approach (Table 4.2). 
	      Practices

Technology
	OLD
	NEW

	OLD

	
	

	NEW
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Table 4.2: Relationship between pedagogical practices and the use of technology (Law et al., 2000)

They showed many traits of expository approach when using ICT to teach. In expository approach, teachers perceive learning mainly as a transmission of knowledge from teachers to students through narration and flexible application of various media. They act as presenters of knowledge and evaluators of learning accomplishment of students. Emphasis is put on facts, concepts, rules, procedural skills and learning of theories. Lessons mainly consist of narration and questioning by teachers. In the classroom, teachers arouse student attention by using various skills and introduce the themes of learning. They use questioning throughout the lessons to test students’ understanding of the content being taught and to enhance teacher-student interaction. They also summarize the content taught at the end of the lesson. ICT is used as an effective and attractive demonstrative tool, as an assisting teaching medium with integrated audio, video, and web information presenting functions, and as an assisting tool for teachers to assess and supervise learning progress of students. Information technology acts as teaching aids. Students are the receivers of knowledge, whose role is relatively passive (Law, Yuen, Ki, Li, Lee, & Chow, n.d.). Quite obviously, as shown from the lesson observations, both teachers continued their old expository pedagogical practices with the use of new technology.

4.5.4 Role for ICT in the Curriculum


Law & Plomp (2003) proposed that there are three distinctive roles for ICT in the curriculum: Learning about ICT, Learning with ICT, and Learning through ICT (Table 4.3). 
	Learning about ICT
	ICT as a subject of learning in the school curriculum, such as computer (or ICT) literacy, computer science, and information literary.

	Learning with ICT
	The use of various computer capabilities such as computation, multimedia, the Internet or the World Wide Web (WWW) as a medium to enhance instruction or as a replacement for other media without changing beliefs about the approach to and the methods of teaching and learning.

	Learning through ICT
	In which ICT is integrated so completely as an essential tool in a course/curriculum that the teaching and learning of that course/curriculum is no longer possible without it.


Table 4.3 Three distinctive roles for ICT in the curriculum (Adapted from Law & Plomp, 2003, p.16)

As shown from the findings, the pedagogical practices of the teachers could be categorized as learning with ICT, in which the use of computer capabilities like computation, multimedia, the Internet or the World Wide Web are treated as a medium to enhance instruction or as a replacement for other media without changing beliefs about the approach to and the methods of teaching and learning (Law & Plomp).


It is also true, as shown in documentary data, that the existing technological infrastructure in the school did not suffice to facilitate student-centered teaching and student skills in problem solving, doing investigations, and constructing knowledge. And the two teachers in the school, though with new beliefs, could not use ICT successfully to achieve these ends because of the student academic background (Section 5.3.2).

4.5.5 Technology Adoption Model


After reviewing findings from documentary data, interview, lesson observation, and teacher reflection, it seems that the school is rightly categorized under technological adoption model (Law et al., 2000) for the ensuing reasons: (1) The school did not have a strong tradition or culture in terms of a distinctive school vision and mission; (2) The main objectives of ICT was to enhance teaching effectiveness and ICT competence of students, to enhance the effectiveness of information presentation, and to stimulate student learning interest through appropriate multimedia, in particular graphics and animation; (3) It placed emphasis on managing technological infrastructures, organization structure and teachers’ technical skills; (4) The roles of the teacher were to present information, evaluate performance, monitor and provide feedback to students’ assignments and exercises, and produce good ICT-based learning resources (Law et al.).

4.5.6 Reflection


Based on the analysis of the five tools and models on the findings from documentary data, interview, lesson observation, and teacher reflection, it is noted that the interactions between teacher’s roles and technology’s roles in the classroom remained primarily traditional. The two teachers themselves had had strengths, including training, attitude, understanding of their roles, and personal attributes, that are critical to use ICT more innovatively in the classroom (Sections 2.4.2 and 2.4.3). However, in the classroom, they did not practise innovatively. Technology was a supplement to old pedagogical practices. And the school, including culture and leadership, did not play a strong role in exploring how ICT could and should be used in the classroom.

4.6. Response to the Research Questions


In this section, I shall respond to the first two research questions stated in Section 1.3, which are “What are the two teachers’ visions and understanding of how ICT should be used in the classroom within the context of one school?” and “What are the two teachers’ pedagogical practices with the use of ICT in the classroom?” These two questions help scrutinize the two teachers’ visions and understanding of the use of ICT in teaching, investigate the difficulties the two teachers met when using ICT in teaching, review the school existing ICT-implementation strategies, and recommend possible changes that lead to more innovative pedagogical practices in the classroom. These are the three objectives of this study.

4.6.1 First Research Question: What are the two teachers’ visions and understanding of how ICT should be used in the classroom within the context of one school?

From the interviews, it was found that the two teachers had innovative visions and understanding of how ICT should be used in the classroom. They knew some key aspects of constructivist pedagogical practices, like the five traits mentioned in Section 4.3.3, including promoting active and independent learning, enhancing student competencies and technological skills to organize information and to communicate ideas, engaging students in collaborative, project-based learning, addressing individual differences, and providing individualized self-accessed learning. 

They regarded ICT as a supporting tool in learning, helping students to search, organize, present information, and build knowledge. They believed ICT could enhance student motivation and concentration, improve lesson flow, and increase learning effectiveness.

Other than being an expert, they perceived teachers should act as a facilitator to provide opportunities for students to discover, build and manage knowledge on their own. 

4.6.2 Second Research Question: What are the two teachers’ pedagogical practices with the use of ICT in the classroom?

As analyzed in Section 4.5, teachers’ pedagogical practices largely remained unchanged. The two lesson observations illustrated that teachers’ pedagogical practices remained largely traditional or teacher-centered. The pedagogical approach in ICT-supported classroom was expository. Though the interview findings show that they had innovative visions and understanding of the use of ICT in the classroom, their pedagogical practices did not fully reflect them. The teachers controlled the use of ICT and determined the details of the interactions. ICT was treated as a tool to support existing teacher-centered pedagogical practices. They brought diverse presentation materials into the classroom, including text, pictures, animation, sound, and video. They relied much on the use of computer software and peripherals for demonstration in teaching.  

Innovative ICT-supported pedagogical practices were not observed. However, as mentioned before, some traits of constructivist approach were observed from the interviews, showing that the two teachers were at least aware of the innovative criteria that feature ICT-supported pedagogical practices.

4.7 Chapter Summary


This chapter reported and discussed the findings from documentary data, interview, lesson observation, and teacher reflection. The findings were analyzed with tools and models from other studies. The first two research questions raised in Chapter One were also responded.

The documentary data revealed that the school did not have a strong culture and leadership in investigating how ICT could and should be used in the classroom. Most resources were used to develop technological infrastructure in the past years. Though teachers were encouraged to experience new approaches in pedagogical practices using ICT, they did not receive additional training and support from the school.

The findings from interview and teacher reflection indicated that teachers had an innovative understanding of how ICT should be used in the classroom. They knew that using ICT should mean a change in teacher’s roles from an expert and a knowledge transmitter to a facilitator and a knowledge inspirer. This probably led to a change in approaches in pedagogical practices from teacher-centered to student-centered. Using ICT in the classroom was conceptually understood as a tool to help teachers facilitate student learning constructively and collaboratively.


However, from the lesson observation, the phenomenon was quite contrary to what the teachers perceived and understood. Instead of being a facilitator and employing innovative pedagogical practices, both teachers played the role of a knowledge transmitter and employing traditional expository pedagogical practices. And the frequent use of PowerPoint presentation as teaching notes supported such practices.

Chapter Five

Recommendations

5.1 Overview


In response to the two specific objectives of this study – (1) To investigate the difficulties the two teachers met when using ICT in teaching; (2) To review the school existing ICT-implementation strategies and recommend possible changes that lead to more innovative pedagogical practices in the classroom – the chapter looks into the difficulties the two teachers met and recommends strategies that help the two teachers more acquire innovative pedagogical practices. A recently published EMB consultation paper (2004) on evaluating the outcomes of the Five-year Strategy and suggesting strategies for future development in ICT in education will be used to discuss both the difficulties and the strategies. 

5.2 An Overall Review of the Findings in Documentary Data, Interview, and Teacher Reflection

Before looking into the difficulties and recommending strategies, the findings in documentary data, interview, and teacher reflection are reviewed under three headings: (1) Changes in ICT development; (2) Changes in pedagogical practices; (3) Changes in teacher’s roles.

5.2.1 Changes in ICT Development 

Since the launching of the Five-year Strategy in 1998, the school the two teachers served had undergone many changes in ICT development. As mentioned in Chapter Four, it received more than HK$ 2 million in developing infrastructure for the implementation of ICT in teaching and learning: Various hardware and software was being expanded in those five years; a MMLC was established in 2001; the Intranet was developed in 2002; teachers received necessary trainings in ICT before deadlines as required by EMB; additional staff and technicians were employed to support the overall ICT development. The school went closely with the policies of the EMB to meet its requirements. The changes were primarily related to technological infrastructure.

5.2.2 Changes in Pedagogical Practices 

For the two teachers, the findings in Chapter Four showed that they recognized the use of ICT would bring changes in pedagogical practices from traditional to more innovative, in which students take a more active role in learning. They believed that using ICT enhanced not only teacher but also student competencies and technological skills to organize information and to communicate ideas with others. Students with different learning styles and abilities would benefit from learning with ICT. Individualized self-accessed learning was believed to be feasible when there was a well-designed software package or website that covered essential subject knowledge and learning material. 

5.2.3 Changes in Teacher’s Roles

They understood their roles as a teacher not only an expert but also a facilitator. Being an expert implies that a teacher has to explicate the subject knowledge to students while being a facilitator he needs to take a supporting role, providing different conditions for students to explore and construct knowledge both individually and collaboratively. Teachers are no longer the sole knowledge provider or transmitter. They believed that using ICT – PowerPoint presentation – helped students understand the subject knowledge, enhanced their learning motivation and interest, increased learning effectiveness, and even saved time. The five tools and models used in Chapter Five supported that both teachers began the process of changing their roles and practices with the use of ICT. They even excelled in some aspects.

5.3 Difficulties in Using ICT in the Classroom


In this section, the difficulties in using ICT in the classroom with regard to student academic background as well as school culture and leadership are scrutinized. These difficulties are compared with the findings in the EMB consultation paper (2004).

5.3.1 Discrepancies between Findings in Interview, Teacher Reflection, and 

Lesson Observation

Based on the interview findings, it was predicted that some innovative ICT-supported pedagogical practices could be found in lesson observations. However, in the classroom, it was found that teachers acted as an expert more than a facilitator, ICT was treated as a presentation tool for them to transmit subject knowledge to students. New technology was used to support old practices (Section 4.5.3), though they understood the potentials of ICT in enhancing student learning and integrated some new elements in their teaching.

Simply looking into the two teachers’ visions and understanding of how ICT should be used in the classroom alone is insufficient. It does not explicate why students remained learning with ICT rather than learning through ICT (Section 4.5.4). It does not explicate why their pedagogical practices in the classroom remained largely traditional, given that they recognized the changes of teacher’s roles with the use of ICT (Sections 4.5.1 and 4.5.2). Some possible reasons were mentioned in Chapters Four and Five respectively. Among those reasons, student background as well as school culture and leadership are believed to be the most significant leading to the present scenario.

5.3.2 Student Academic Background

After the lesson observations, I had several informal conversations with the two teachers about the reasons why their approach was largely textbook-based and teacher-centered instead of more interactive and student-centered. The core reason was that student background directly affected the roles and teaching approach the teachers took and used. For instance, the Form 4 Chinese class was the weakest among the others in the same Form. In general, students lacked learning interest and were weak in academic foundation. Disciplinary issues also needed to be tackled frequently. The student background became an obstacle to implement student-centered learning strategies, like pair work, group study, or student presentation. The majority of students were reluctant to do in-class activities. With regard to weak academic background, the teacher was restricted to assign very basic tasks, like asking students to copy notes. But the Chinese teacher mentioned that he could assign more student-centered learning tasks using ICT for Form 6 students, who were more independent and competent to accomplish such tasks. Collaborative learning activities such as group assignments and presentations using ICT could be arranged more frequently for those students.

5.3.3 School Culture and Leadership

Other than student background, the school culture was another key contextual factor that hindered the development of more innovative ICT-supported pedagogical practices in the classroom. As mentioned in Section 4.2, there was no strong ICT tradition and culture in the school. There was no clear and specific mission for ICT development. The previous ICT strategies largely followed the Government’s Five-year Strategies on promoting and implementing ICT in teaching and learning.

School leadership was the last factor that led to the scenario. Though the principal was perceived to be quite supportive, ICT development was not regarded as the highest priority. Hence, there was no staff development programs specially designed for ICT implementation. Though the school encouraged teachers to use ICT in teaching and learning, there was no financial support for teachers to take courses related to ICT knowledge and skills. There were also no specific strategies or approaches in implementing ICT in teaching and learning in the school.

5.3.4 Obstacles Discussed in the EMB Consultation Paper (2004)


A recently published EMB consultation paper (2004) on ICT in education mentioned several obstacles that coincide with some obstacles found in this study. Altogether eleven major obstacles affecting the use of ICT in education reported from teachers and schools were found. For teachers, the seven obstacles are:

(1) While all teachers have been provided with basic training in the use of IT, many are still not familiar with the application of IT to enhance the effectiveness of learning and teaching;
(2) Some training courses provided have been skewed towards training in IT skills, not the application of IT to enhance learning and teaching;
(3) Increased use of IT in teaching requires the re-engineering of classroom management and routines, as teachers need to tackle the interaction between machines and students while striving for results;
(4) Some teachers have difficulties in making use of specific, pedagogically sound software/learning platforms in their classrooms due to inflexible network and management infrastructure in schools;
(5) Some teachers have difficulties in identifying and selecting digital education resources; 
(6) Some digital education resources do not meet the needs of teachers;
(7) Many of the best digital learning resources are cognitive tools developed on the basis of significant cognitive and pedagogical research which cannot be easily appreciated or adopted by teachers without having undergone appropriate professional development.

(EMB, 2004, pp.5-6) 
Many of them match with the findings of this study. For instance, the training courses provided to the two teachers in the school were skewed towards training in ICT skills rather than the application of ICT to enhance teaching and learning. Relevant digital resources were not sufficient. The two teachers were still not very familiar with the application of ICT to enhance the effectiveness of learning and teaching.


For schools, the four obstacles are:

(1) Vision and leadership in schools focusing on using IT for the promotion of curriculum and pedagogical innovation are crucial yet have not been widespread. In some cases, appropriate professional development and support are lacking;
(2) Some schools consider that IT hardware is still insufficient. Most consider that hardware acquired some four, five years ago when the Strategy first commenced can no longer support today’s teaching needs, and strategies for infrastructure renewal as well as funding such renewal need to be developed;
(3) Schools are still in need of support in handling procurement, management and maintenance of computers and networks, and use of IT across the curriculum;

(4) There is a general lack of sharing and collaboration amongst schools, and between schools in Hong Kong and elsewhere on the use of IT in learning and teaching. Teachers are concerned about the possibility of self-made teaching materials being misused for commercial gains when being posted on the web. Some are concerned that the intellectual property rights of some self-made materials have not been fully cleared for more open and wider disclosure.            (EMB, 2004, pp.4-5)

Again, they match with the findings in this study. Vision and leadership focusing on using IT for promoting curriculum and pedagogical innovation in the school were not widespread. Professional development and support were lacking. The problems of infrastructure maintenance and renewal were emerging, given the tight budget of the school. There was also a lack of sharing and collaboration among teachers.

5.4 Response to the Third Research Question: What strategies can help the two teachers acquire innovative pedagogical practices in the classroom?


In this section, the third research question stated in Section 1.3, which is “What strategies can help the two teachers acquire innovative pedagogical practices using ICT?”, is discussed. This question helps achieve the third specific objective of this study. Recommendations proposed in the EMB consultation paper are first discussed. They act as the foundation for the overall proposal to help the two teachers acquire more innovative pedagogical practices within the context of the school.

5.4.1 Recommendations Proposed in the EMB Consultation Paper (2004)


This consultation paper mentioned that a number of general principles that are necessary to bring about an effective application of ICT in education. One principle is that at the school level, the support of school heads as visionary leaders and agents for change as well as teachers as practitioners of appropriate pedagogies are crucial for the success of ICT in education. Teachers need to understand well the notion of paradigm shift. Learning and teaching with the use of ICT needs to be restructured in a more student-centered way (EMB, 2004).


To resolve those obstacles concerning teachers and schools, the paper proposed three strategic goals, which are empowering teachers with ICT, enhancing the leadership capacity of schools for the knowledge age, as well as sharing and continuing professional development (EMB, 2004). 

5.4.1.1 Empowering Teacher with ICT


To empower teachers with ICT, it is suggested that teachers need to be provided with professional development opportunities and support to undertake the challenge of using ICT for curriculum and pedagogical innovations, and to facilitate, guide, administer and assess learning in ways that align with the goals of curriculum reform. Support structures and mechanisms are needed to foster the development of on-line and off-line communities of practice for teachers to exchange experience and good practices as well as collaborative problem solving (EMB, 2004). 

5.4.1.2 Enhancing the Leadership Capacity of Schools for the Knowledge Age

To enhance the leadership capacity of schools for the knowledge age, school heads and their associates need to be guided and supported to establish visions and goals as well as to build teams appropriate for their school contexts. This enables school heads and their associates to lead change effectively in integrating technology into school planning, curricula, learning and teaching processes, as well as communication and collaboration. They need to have more flexibility in making decisions that tailor to their school needs (EMB, 2004).

5.4.1.3 Sharing and Continuing Professional Development


To share and continue professional development, both practitioners and experts need to conduct evaluation and research to identify effective strategies for ICT in education and distill the elements of successful pedagogies. Exemplars have to be widely shared among teachers. Research needs to be conducted to establish effective models of professional development such that the process will not only help teachers gain knowledge and skills but also provide a structure and support for continuous improvement in the application of ICT in education in schools (EMB, 2004).


These strategic goals give directions to what need to be done to resolve the difficulties and to help teachers acquire innovative pedagogical practices in the classroom. The succeeding session attempts to incorporate these goals and explicates the proposed strategies to help the two teachers acquire more innovative pedagogical practices.
5.4.2 Proposals

Based on the EMB suggestions, the literature review in Sections 2.2, 2.3, and 2.6, as well as the findings in Chapter Four, it is proposed to set up an inter-departmental committee and to draft a professional development plan for the use of ICT in the classroom in the school.

The EMB consultation paper highlights that at the school level, the success of using ICT in teaching and learning lies mainly with the support of school heads as visionary leaders and agents for change, and teachers as practitioners of innovative pedagogies. Multi-level leadership in school is thus crucial (EMB, 2004). To realize such multi-level leadership, it is proposed to set up an inter-departmental committee, comprised of the principal, staff development team, and information technology team, in the school. The inter-departmental committee is primarily responsible for reviewing the current strategies for the use of ICT in teaching and learning the school has in place and analyzing what changes are needed to those strategies in the implementation. It is also responsible for defining the mission and vision of the use of ICT in teaching and learning and setting achievable goals for staff professional development in the use of ICT. One possible mission may be to make ICT a long-term priority in order to sustain ongoing professional development. Moreover, it needs to review and revise the entire evaluation and assessment of student learning, as it is closely related with intended curriculum (goals), implemented curriculum (pedagogical practices), and achieved curriculum (outcomes) (Law et al., 2000). Overall, the inter-departmental committee is a main change agent in promoting innovative pedagogical practices for the two teachers and other teaching staff inside school as well as collaboration among professional and educational institutions outside school. 

Once the mission and goals are determined, the inter-departmental committee may move on to work out strategies tackling obstacles and enhancing pedagogical and curriculum development skills in the school. As the findings showed, both teachers acquired the basic ICT skills in teaching and perceived their roles mainly as facilitators guiding students to find out knowledge themselves rather than as providers of knowledge. Yet, they relied much on the use of computer software and peripherals for demonstration in teaching. This suggests a direct teaching pedagogy that gives insufficient time for students to engage in their own work individually or in project work collaboratively. Accordingly, rather than technological skills and knowledge, the strategic goal is to continue advancing pedagogical and curriculum development skills of the two teachers.

To achieve this end, in the short term, the inter-departmental committee may encourage all school teachers who are interested in the integration of ICT in the classroom to share experiences in staff meeting regularly. It may arrange regular meetings between panel chairpersons, teachers, and IT team to discuss how to develop appropriate software for different curriculum. It may contact local and overseas expertise on pedagogical and curriculum development skills. It may encourage the two teachers to attend conferences, seminars, workshops, and courses related to pedagogical and curriculum development skills. In other words, resources should be used on improving pedagogical practices using ICT and developing subject-based teaching software.

In the long term, the inter-departmental committee needs to draft a professional development plan consisting of a staff development plan and a technology development plan. Staff development plan needs to be tied with technology development plan, in particular when the former aims at developing staff proficiency in the use of ICT in the classroom (See, n.d.). Besides, principal leadership needs to be carefully reviewed, for visionary principal leadership is essential to make any changes in school possible (Senge, Cambron-McCabe, Lucas, Smith, Dutton, & Kleiner, 2000). It should be noted that the above-mentioned are merely preliminary recommendations. They are only relevant to the two teachers within the context of the school studied. There is no intention of generalizing the recommendations to other teachers or schools.

Some influential contextual factors, like relatively weak student academic background and the existing assessment and evaluation policy of the school, may not be changed easily. However, it is hoped that an inter-departmental committee with clear mission, goals, and feasible strategies can gradually assist the two teachers and others acquire more innovative pedagogical practices in the classroom. 
5.5 Chapter Summary

This chapter reviewed the findings from documentary data, interview, lesson observation, and teacher reflection. It examined the difficulties faced by the teachers when using ICT in the classroom. After reviewing the EMB consultation paper (2004), strategies were proposed to resolve those difficulties and to help teachers acquire more innovative pedagogical practices. The chapter aimed at responding to the two specific objectives stated in Section 1.3, which are: (1) To investigate the difficulties the two teachers met when using ICT in teaching; (2) To review the school existing ICT-implementation strategies and recommend possible changes that lead to more innovative pedagogical practices in the classroom. The chapter also answered the third research question mentioned in Section 1.3, which is “What strategies can help the two teachers acquire more innovative pedagogical practices using ICT?”

 Chapter Six

Conclusion

6.1 Overview


This concluding chapter discusses the significance of this study, its limitations, and suggestions for future research.

6.2 Significance of this Study


As shown in the conceptual framework in Figure 2.2, the focus of this small-scale study is on the interactions between teacher’s roles and technology’s roles in the use of ICT in the classroom in a local school. Through this conceptual framework, it is hoped to examine two teachers’ visions and practices of the use of ICT in the classroom, to investigate their difficulties, and to recommend strategies helping them acquire more innovative pedagogical practices. These are the objectives stated in Chapter One.


 The body of selected literature reviewed in Chapter Two helped understand why there was limited success in education reform and how various factors, including teacher’s roles, principal leadership, and school culture, influenced the success in education reform. Together with the conceptual framework, they decided the methodology in Chapter Three, which was primarily a case study approach. Data was collected through interview, lesson observation, and teacher reflection.


The data was depicted and analyzed in Chapter Four. The findings showed that teachers had an innovative understanding of how ICT should be used in the classroom. But they did not show many changes in their pedagogical practices in the classroom. Their pedagogical practices remained largely teacher-centered and textbook-based. It was also found that the school lacked a strong culture and leadership in investigating how ICT should be used in the classroom.


Based on these findings, in Chapter Five, it was attempted to explain the reasons causing the difficulties and recommend strategies to resolve them. It was proposed to set up an inter-departmental committee and to adopt a professional development plan to resolve the difficulties the two teachers met when using ICT in the classroom.


Based on this brief review, this study is significant in the subsequent aspects, with reference to the strengths of a case study approach mentioned in Section 3.3: (1) This study is a case account investigating two teachers’ visions and practices of the use of ICT in the classroom within the context of one local secondary school. It consists of multiple variables, including teacher’s roles, technology’s roles, school culture, principal leadership, and contextual factors both inside and outside the school, to look into the phenomenon; (2) This study offers insights and illuminates meanings to the issue of how ICT should be used in the classroom, including the difficulties teachers met and the strategies that may lead to more innovative pedagogical practices.

6.3 Limitations of this Study


Since this study adopts a case study approach, the limitations are equivalent to the limitations of a case study approach stated in Section 3.3: (1) The description and analysis of various issues concerning the use of ICT in the classroom were not rich and thick enough. Only an interview and a lesson observation were arranged for each teacher. And both teachers were only asked to write one personal reflection to strengthen the source of evidence; (2) As seen from the conceptual framework in Figure 2.7, the findings and analysis were not be detailed enough for only two teachers within the context of one school were studied. Besides, factors like student’s roles in the classroom were neglected. Hence, this study probably oversimplified the situation; (3) As the sensitivity and integrity of the researcher is crucial in determining the quality of the analysis of a case study, a novice researcher like me would have shortcomings and biases that influenced the quality of this study; (4) Though different sources of evidence were used to examine the phenomenon, including documentary data, interview, lesson observation, and teacher reflection, there are still biases in the analysis for only two teachers within the context of one school were studied.
6.4 Suggestions for Future Research


Given the above-stated limitations, future research may consider the following: (1) Researchers may conduct a richer and thicker description and analysis of the different issues concerning the use of ICT in the classroom among different schools; (2) The conceptual framework may be broadened to include at least student’s roles and interactions with teacher and technology in the classroom, as the success of the use of ICT in teaching and learning depends on a wide variety of factors. Understanding the notion of paradigm shift and constructing more student-centered learning alone are necessary but inadequate (EMB, 2004); (3) More experienced researchers may conduct the study to reduce biases and improve the reliability and validity of the study; (4) A more large-scale study, covering various schools in Hong Kong, on investigating the difficulties teachers met when using ICT in the classroom and on recommending strategies to help teachers acquire innovative more pedagogical practices may be considered.

6.5 Chapter Summary


This concluding chapter reviewed the study to show its significance and limitations. Suggestions for future research concerning pedagogical practices with the use of ICT in Hong Kong schools were also proposed.
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Appendix I
Digital Pictures of Classroom Setting with

the Chinese Teacher and His Students
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Appendix II
Digital Pictures of Classroom Setting with

the Integrated Science Teacher and His Students
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Appendix III

Interview Transcripts

First Interview

Date: October 30, 03

Time duration: 12:38
Place: School library

Interviewee: The Integrated Science teacher

Interviewer: Andy Seto【】
Transcript preparation time: 2 hours

2.1.3 你為何選擇以資訊科技教學？

唔，最初主要是新鮮感，一直以來用黑板及粉筆去教書很單調，【唔】而且如果要表達很多東西時，就需要很多時間於黑板上寫，【唔】最初用的時候主要是想省時，那時用高影機的投影片可以省時，【唔】但發覺看得多學生會悶，同時比較單調，只有一張黑白的紙，沒有動感，當學懂了一些軟件，或是PowerPoint，最初是用PowerPoint的，就覺得有聲有畫，【唔】可以吸引學生，【即是將高影片的資料放進PowerPoint】，是，最初只是這樣的，但之後越接觸得多，就多了一些花巧，例如一些生動活潑的軟件，【唔】有些可以表達到的，例如可以上網頁，這些可以吸引學生學習及動機，如果問用資訊科技的主因，最初是為了省時，之後覺得較果會不錯，【唔】除了可提高動機外，他們的學習效果相對地也提高了，【即是成績好了？會不會？】唔，他們成績好不好我就未試過真正了解過，但是他們學習上的心態，或者可以說，他們都肯去看，至少他們有印象，他們可能有初步印象，他們如果有這個……叫做……起碼認識多些，唔，他們有興趣就會學多些，看多些，最初如果看書，他們根本打不開學習動機時，他們就不會再追求下去。【是不是只在電腦堂用，還是有其他科？】不是，我在I.S.堂也用，【唔】我有時會在MMLC上堂。【唔】

２．你有沒有一些目標或信念關於用IT？即是你覺得用IT的過程中有些東西可以達至的？或是你對IT有些信念你是持守著的。


都有的，你問我為何會用，當然覺得它有用，或是覺得它對於我的教學有正面的效果，【唔】但信念我依然會覺得……它可以幫助我教學，但其實說到底我常覺得IT始終是一個工具，【唔】它是能夠開始到，令學生有初步的學習動機，引起他們，如果真的要說到能夠有個較好的教學效能，始終要在內容方面入手，【唔】譬如說學習的東西是有興趣的，對topic有自己的學習興趣，或是喜歡的，【唔】IT不是一個真是很……我會覺得只是一個工具，【唔】就不是有IT，就百分百，每個都可以拿滿分，【唔】不是很強，只不過是學生可能會有些新鮮感，教學的時候可能會有個好些的效果，就這樣，這是一個工具，【亦都是一個輔助】，主要是一個輔助。【唔，好】

３．你是否覺得用了IT後好像學多了東西，或改變了，若有，是甚麼地方？


唔，你說用了IT之後改變了……【即是譬如在教書的過程中你是學多了，或是在教書的過程改變了一些習慣，同以前……】唔，我想或多或少也有，起碼對於不同的軟件也用多了，但如果要說學，正如我說過它只不過是一個表達的方法，我始終要將我要教的東西以IT形式表達出來，【唔】如果我說我自己呢，對於我自己本科的內容來說就不是學得很多東西，【唔】只不過是表達有不同方法，想多了東西，我覺得在教之前我是有個計劃如何表達出來，【唔】可能我會用不同的軟件，或是想多了學生喜歡用甚麼呢，【唔】或是會用哪個手法呢，可能同一樣的內容可以有不同的方式，【唔】這就是反而對於我自己的課室的表達方面有得益，【唔】如果我自己本科方面就沒有多了。【唔，好】

４．你覺得如果要繼續發展專業的範疇，即是用得更加好的話，哪類有關IT的訓練是重要的？


唔，起碼要提高老師對應用軟件的技巧，亦可以是，主要用一些……我想覺得老師要學很多軟件是沒有這麼多時間，沒有這麼多資源給他們學，【唔】所以我覺得如果想提升的話，唯一入手的方面是從這個……提供給老師的資源入手，【唔】例如可以給一些很簡單即試即用的，即是user-friendly的，我們所說的，即是一見到就即刻識用的，【唔】或是一些簡易的，可以老師將他自己的idea可以很容易就表達出來，【唔】是這些軟件反而老師會喜歡用，多過他自己由零開始，將他要表達的東西由很多很多不同的軟件寫一組出來，【唔】可能他寫完後出來的效果反而不是實在太好，【唔】因為我覺得IT只不過是輔助工具，但若用很多時間去處理這輔助工具，又不是很值得，【這又是】所以我會覺得如果真的用的話，最好是老師覺得這個工具是好用的，是有效果的，但又不多費時間的，不需放太多資源下去，【唔】這就會好些，總好過老師自己慢慢去找，【唔】我會覺得生產商，或某些的書商，出版社給教師一套軟件，他們可以用的，【唔】就不要只是PowerPoint，又或是人人也用同一套東西。【唔，跟著的問題可能有少少重複，不過可簡單……】但我不知能否答到你……【其實答到了……】

５．譬如要用IT上堂，之前要預備甚麼？【剛才你提及過，可以……】


唔，起碼要知道該堂教的內容，知道自己的計劃，【唔】跟著想想表達方法，譬如說，選擇適當的軟件，或是我要用PowerPoint，還是其它，以單向形式去表達的方法，還是互動形式，他們可能參與其中的，【唔】主要都是預備教學計劃，所需軟件等，看看IT如何配合，【唔】就不是特別花太多時間。【唔】

６．用了IT後有否影響你與學生的溝通形式？


或多或少也有，因為主要單向為主，黑板或以往的教學方法是我說多些，【唔】但現在用了IT後，都是我說，但因為他們有東西看，有東西聽，我要說的東西少了，【唔】反而可以等學生發掘，學生說多了，我們所說的student centred就強了，【唔】可以會趨向了老師做了輔助的角色，學生主導，【唔】由最初的單向變成雙向，甚至乎是學生對老師的單向。【唔，跟著有兩題。】

７．你覺得IT要達至教學目的有甚麼角色？

【這條比較抽象。】是。【剛才你提過，會不會就是輔助的角色？】是，如果你問我IT扮演甚麼角色，我想它是輔助。【是，你提過，IT是輔助的角色，這條可能太抽象，不要緊。最後一題。】

８．你覺得自己作為一個老師在課堂上用IT的角色是甚麼？


唔，反而是老師自己的角色……【是啊，我用IT，我的角色跟以前無用IT會否不同？】是會的。【若有，是甚麼？】我想跟剛才說的差不多，先比較一下，以往老師在堂上說話的比例是多的，【唔】現在所謂的角色我會覺得改變了的是他由在課室內最主導，最說得多，最顯著的角色可能慢慢會由學生，或者由電腦科技掩蓋了，【唔】說清楚的是……學生開始會是……佔的時間，自己去學，利用工具去幫助學習的時間會更加多，【唔】老師的角色就不是只有他講，或是傳授的角色，以往老師對著書本，對著同學，一直解說，【唔】沒有老師，同學就不能學習，【唔】但現在可能會改變的角色就是老師即使沒有出現上堂，或是找一個代課老師也好，只要該老師之前預備了他要教的東西，或是預備了他所表達的東西出來，同學可以用那個package，或是那個軟件自學，【唔】老師從旁做一個幫手，即是facilitator，【唔】幫他去……輔助他學習，【唔】角色慢慢隱藏，可能到最後老師的角色可能會沒有，【唔】只是一個輔助者，幫學生去學習，【唔】而學生可以學的不再是書本上的東西，可能是學習技巧，一直鑽研下去的技巧，可能以往的老師主導，可能慢慢的趨勢會是，由學生做決定的人，【唔】他喜歡如何學習，快慢，能力，都可能不同，就由學生自己決定其步伐，【唔】自己喜歡學甚麼，當然不能太離譜，但可能會有同學他們學習的速度不同，【唔】可以由學生跟他自己，他學得快的可以學多些，學得慢的可以學少些。所以角色可以有不同。

Second Interview

Date: November 14, 03

Time duration: 23:26
Place: School library

Interviewee: The Chinese teacher

Interviewer: Andy Seto【】
Transcript preparation time: 5 hours

1． 為何選擇以IT教學？

主要以IT教學的原因是因為我教的學生有一部分是幾頑皮，就……如果只是用書和我自己的努力，就都得，不過當我的年紀越來越大的時候，如果要堂堂都和他們這樣賣力的話，我會很吃……辛苦【唔】，而且那個教學效果……即是，就增加多一些的工具，我在９５的時候就買了第一套的投射器【唔】，就發覺到對學生專注上堂的能力很高，還可以省去我很多的精力【唔】，因此我就開始用，而且就越用的時候就越這個電腦操控純熟，而較果亦都越好【唔】，因此我就越多越樂於多用這個工具。

2． 你對於IT是否有些信念你是覺得是……？

係，用這個IT，現在有很多老師就等如用PowerPoint，就等如演示【唔】，即是其實都是幾單向的一個的演示，不過多了圖像【唔】和一些聲音音樂之類，只有這樣的元素其實已經相當不錯【唔】，不過我認為IT教學是這樣只是比較表層的用法，最深層的用法應該是用IT這個工具搜尋資料和建構知識【唔】，搜尋資料就是通過這個互聯網啦和不同形式的光碟【唔】，可以能夠比過去很快能夠找到資源，譬如過去要找很多本書，但是現在就可在網上用搜尋器一打一句說話或一個詞語就可以找到答案，譬如過往查詞典要翻可能十多二十分鐘才可找到一個自己想找的詞語，但現在上網，有一些工具書可以即刻用幾分鐘時間可以找到，這對於時間的節約和成效都是好的【唔】，就有個例子呢，司徒華先生寫文的時候經常都要搜尋古書【唔】，他可以一個晚上為了找一句說話的出處，可以找一個晚上【唔】，但我幫他找的時候，就只需用五分至十分鐘時間就找到答案【唔】，如果他用整個晚上，五分鐘之外的時間做其他創作的時候，效果會很驚人【唔】，這是第一個講資料搜集方面的，而其次就是知識的建構方面，知識建構是每個人都可以自己做，而且應該自己做，就有些軟件幫我們繒畫這個mindmap和將資料作個整理，分類和統計，這比我們用手自己計算，自己整理是速度快很多，我認為IT應該，無論是教的或者學的人，都應該掌握通過IT去搜查資料，整理資料，建構知識，而演示只不過是最後的一環。

3． 用了IT後你自己有沒有一些教學上的改變，若有，你是否喜歡這些改變？

就我是用了之後好像戀愛一樣分不開了【唔】，如果有得用我一定會用，過去傳統的教學法不是沒有好處，而是需求老師本身的經驗和能力都幾強，譬如你說話的談吐和技巧，以及對學生心理的掌握要比較好，另外對課程的掌握要通透，現在新的教學法中用IT這些完全都需要，但那個苛求沒有這麼強【唔】，假使間一套整理得比較好的IT材料，如果你只需要，過去可能８０分才可能使全場聆聽的話，可能有IT的材料幫助的話，６０分的老師都可令到學生吸收的質素提高了很多【唔】，如果一個老師他又有教學的能力，又加上善用這些資源的話，那麼教學效果應該是倍增的【唔】。

4． 有很多課程已經給老師，IIT，UIT，但你覺得除此之外，有甚麼專業訓練你覺得是特別需要在IT教學上？

我們香港推行IT教學其實是近這三五年的事，這可說是突如其來的，有很多老師心理的準備還未曾準備得好，還有是被迫的【唔】，就算他有心機學了都好，回到學校由於硬件和軟件未曾接觸夠呢，變成用不到的，或者是比較少用，一不用就荒廢【唔】，我們學校的工作教擔負荷亦相當重，一旦學完那些堂，拿了那張證書之後，回到學校，由於沒有足夠的軟件用不到，可能學了的東西也忘記了【唔】，因為IT這種能力是一種技能，技巧，是skill，是不停要操練才可純熟，它不是一個knowledge【唔】，你就算軟件的運用都不是knowledge【唔】，你去到知識應該是程式的設計，programming【唔】，又或是於對IT的原理，但在我們教學上面，其實只需要掌握到應用就已經可以【唔】，而應用是一種技能，技能是需要操練【唔】，不停運用才可以純熟的【唔】，這時候，我們只是給老師有某幾多個鐘頭的課程，但之後跟進的就沒有了【唔】，譬如我現在各科都沒有足夠的軟件，這時候，你回到學校，有很多先導學校的硬件很完備，但學校裏的老師用這些軟件……用這些硬件來教學的數量其實都不是很多【唔】，給人看好看，你要去觀課他可以弄一兩堂好正的課給你看【唔】，但你看全校各科用的頻率其實很低，這個最主要因為即使硬件足夠，軟件還未夠【唔】，加上教師的人件，即是心理的準備又未足夠，結果整個香港IT的教學仍是一個很初階的水平。

5． 你覺得訓練其實不足夠，已有很多硬件的學校還可做甚麼能令到老師能用得更好？訓練又不夠，你可能需要有多些練習？

現在本身投至的資源本身的方向是錯的【唔】，五年前給一大筆錢，說要買大量的硬件和迫老師進修，跟著的指令就是要四分之一的教學要用IT，這幾個方向本身與整個現實不是很能夠行得通的【唔】，譬如以四分之一的指標本身是沒意思的，甚麼是用了IT教學？如果我開投射器開電腦，跟著那版面是非常之單調乏味的，這算不算是呢？這個不是數量的問題，量化沒意思的，目標是將整個教學的思想改變，這個目標無人可以反對【唔】，但怎樣達致才重要，你投至的錢全部都是用於第一，買硬件，第二，就是要老師培訓，中間是沒有軟件這環節【唔】，另外是培訓是迫老師在指定時間完成指標，跟他教學的學科是沒有掛鉤【唔】，所以我覺得這……我觀察轉頭這五年的資源大部分都是浪費了【唔】，五年前買的硬件到現在已折舊了……【已outdated了】……和新的軟件根本上已經不是很匹配，另外老師受訓後回到學校不用，亦都忘記了，你叫重新再輸入倉頡輸入法有些已經忘記了【唔】，因為他一不用就不……比較妥善的方法應該是教學的人與IT的人結合，即是說，教學的人有教學法，IT的人有電腦知識，這兩樣結合做出一些在教學上可行的軟件或教學的……叫做教學套，如果能夠有一批這些教學套的話，先至能夠推廣，光是用錢買硬件【唔】，但軟件無，譬如我想有軟件，好似這個百萬富翁，一按鈕就知道誰人選甚麼，我要【唔】教這個MC題目，想看看學生哪些題目會答得比較對一些，哪些答得少些，但是我們買不到這些軟件，無錢【唔】，是嗎？無錢就做不到這個目的，如果你……我現在手上的軟件全是PowerPoint，單向演示，偶然間有一兩個雙向的互動，其實跟PowerPoint沒有甚麼關係【唔】，即是你給多些畫，你給多點聲，那些聲可以與教學不相關【唔】，你那些畫可以與教學不相關，但因為你要IT就只有就彈了上去【唔】，變成有很多是粗製濫造【唔】，還有表面好看，但沒有教學成效【唔】，這些出了來，怎樣才好我就答不到【唔】，我只知道過去的做法有很多是能夠……
6． 回到課堂，你覺得用IT上課時，你作為一個老師的角式是甚麼？

就解說，過去我就用課本和我自己的陳述和設計，過去的設計可能是做多些課堂活動，但現在，我其實主要都是PowerPoint為主【唔】，我就比較多圖片啦，聲音啦，以及是圖片之間可以overlay，有一種變化的感覺【唔】，這方面……我的解說是很大的，另外提高學生的吸引力都大【唔】，其實我檢討我仍是在一個比較低的層次【唔】用IT，還未去到我所要求的，譬如我要求學生搜尋某些材料【唔】，你看看不是每個學生有【唔】，我想要他做，當然我可去課室MMLC room做也可，不過我過去比較少用到這部分，仍然是單向，我想這種由單向的演示，單是這個目的，我覺得已很有價值【唔】，但深層一些，更要從實踐中去摸索【唔】，你提供一個方向，譬如我有固定的課程，我怎樣可在課程中設計一些元素，學生可以搜尋資料和建構知識呢【唔】？這個其實都要在教學上的有一種適應和習慣，你去到上IT堂的老師不能給這些訓練【唔】，亦都不知道不同科目有甚麼要求【唔】，即是說一個本科知識的腦袋，加一個IT知識的腦袋，這兩個要結合，而這個結合不能由兩個腦去完成，而要是一個腦去完成，而這個是叫做人件，我已經知道方向是甚麼，但我都要有足夠的準備，譬如說我要在過程中不停增加這些元素，由將舊方法如何遷移到新方法，即是我不可以完全不用舊方法，一下子跳到新方法，過去傳統教法中，老師都是以單向講述為主【唔】，現在老師講述之餘，就加上PowerPoint講述，其實已經變了【唔】，因為PowerPoint有些地方是較老師好【唔】，你起碼老師不能夠講地圖，老師不能講某一種聲音，但是PowerPoint可以做【唔】，但怎樣可以叫學生搜尋資料，找證據，找證據可以在書中找，但現在可以於電腦找，如何將證據變成數據，變成跟著去做統計，或去畫某些圖片，然後作解釋，這個電腦可以給我們某一些的幫助【唔】，我想要遷移到這部分，就上堂比較難做得到，要知道用MMLC我本身先要熟悉這個工具【唔】，如果偶然間一年才用一兩次，我就不熟，用到很笨拙，我就不用了【唔】，如果軟件已經足夠的時候，我就常用，即是用了就分不開【唔】，到現在，我自己都經常用IT的人，對於這方面還是比較遲疑，因為我覺得舊方法仍然比新方面奏效些的時候，我就仍然用舊方法，這顯然是需要一些時間和多些輔助【唔】，在這方面政府投放的資源顯然是少，它投至在IT的資源多，即是買硬件的資源多，但是如何結合IT和那個科目本身，還未足夠【唔】，你夠老師自己土發上馬呢，但老師本身教學的壓力又這麼重【唔】，這個時候變得可能就沒有時間開發這方面。

7． 我有兩條問題，不過剛才可能已經答了，第一條是在課堂上用IT有甚麼困難，剛才也略略提過，另外是有甚麼地方可以改善的……可以嘗試綜合講，困難和有甚麼可以繼續改善的地方？

現在在學校其實只有很少人用IT，即是很少人用電腦投射器，所以我自己就沒有甚麼障礙，如果有障礙就起碼在開機關機的時候用了一些時間，即是你入到間房，開機你需要時間【唔】，短則兩三分鐘，長則五分鐘，這個都是時間的虛耗【唔】，跟著去到收機亦需要幾分鐘的時間，這樣一堂裏面四十分鐘斬頭斬尾都已經用了十分鐘【唔】，最多的，如果不慎機器出問題，機器一不聽話的時候就浪費的時間更多，這些叫做節外生枝，我就儘量保證這些情況不出現，而且過去問題都不算太大，但我看得到有不少老師就是因為怕麻煩所以就不用，怎樣可以節省這些時間，另外如果軟件不足夠，如果你只可用三五次的話，你可能選擇不用，即是說，若沒有龐大數量的軟件提供的話，根本上你要老師樂於運用IT其實是很困難的，這亦可解釋到仍然這麼少人用的原因【唔】，你要改善的話，第一就不要急，一急就甚麼也出不到，另外投至的資源需要中「的」才可，你要遷移老師去用，就你不是說強制便可，我要應邀你的量是容易的，但將它與教學結合，你一定是……老師本身已經有教學法【唔】，你很難想像一個無教學法的老師突然間用IT懂得怎樣教學【唔】，這是不可能的事【唔】，一個有經驗有教學法的老師，他知道IT怎用，並且掌握那個能力，才用得到，你時常要趕過新加坡，趕過美國，其實是沒有甚麼意思，你如果不從香港人現有的水平去改變，你急也沒用【唔】，何況新加坡與美國的情況是否真的那麼好？是否給你誇張了【唔】？我都懷疑，據我的印象，IT的興旺是近幾年的事【唔】，其他國家即使是資源足夠都好，人件都是慢慢起步中，這時候，我們只須看看學生的實際情況，資源放在這裏不一定要隨意發放，但總得是要IT知識與教學結合，然後才可將這兩樣東西互相能夠相以為用，IT是工具，是輔助而已，教學法本身才是最原始……有些人拿起粉筆，對著黑版，有些設計和講得好，還較你IT好【唔】，如果你只用……如果這老師懂得IT就更好，更精彩【唔】，我就寧願在舊方法上仍然是慢慢緩進，總好過以用IT為IT【唔】，有些老師說話的時候打出一些全部都是文字的PowerPoint，其實與高映機沒有分別，或者與派張紙無分別【唔】，這時即是有那個用IT的形式，無那個實際。

8． 剛才你提過教學法，你是否覺得某些老師的教學法特別適合用IT，或者用了IT後可以改變原有老師的教學法？

有些是不需要用IT的，譬如一些概念上的釐清，或是一些比較深層的一個因果關係的分析，用不用IT不是太重要，但如果是一些牽涉到物象的，或者是一些……譬如我歷史方面，你歷史的地圖，或是一些古物的畫，我找不到，我不可能將博物館內的實物拿出來，我拿幅圖給他看，這就是好過不用，另外配以音樂有時對學生那種情緒的煥發都有幫助，過往就算無電腦的時期，我帶部錄音機入去，播些輕音樂，舒展下那些神經，其實都可以叫做IT，你所謂IT就是用一些新的科技去結合教學法【唔】，而且它其中一個轉變，論點是老師再不是知識的單向傳授者，而是去協作學生自己去找資料和建構知識【唔】，這個所謂叫做典範的轉移，這個轉移本身你要老師知道怎樣做，自己做過，他才可以教到學生，而這個轉移應該，我估計是十年以上的事，不可能急出來。【沒有甚麼辦法可以令老師很快轉移到，】除非你已經有一批，投至資源，有一批人做出很好的軟件，譬如你，譬如我用這個中史的PowerPoint，我用了一年時間，全港有大部分學校都用，它樂意用因為它好用，如果你肯投至在這方面，請一批教得不錯的老師，他有教學法，然後再找一批IT好的人陪著他一起，這時候，這批軟件能夠被廣泛應用的時候，當老師嘗到用這些軟件的好處時，他自己主動用，而不是被迫，你拋出一些好東西，他不用就是損失【唔】，就好過你用懲罰的方法，你不用就罰你，你未讀甚麼IT就認為你未曾夠資格，這就是一個負面【唔】，我現在拋了一些中史的光碟出去，不用迫人用，他自己找我拿來用，就因為好用，我回想因為我教了這科已有十多廿年，我有教學法，跟著我又自己幾沉迷用電腦，兩樣剛好很巧妙在我腦中一齊結合，變成一個幾基礎，我叫做最基本的演示方式，我就知道怎可以用深層，我自己在備課的時候用，但怎樣遷移到學生也用得到呢？我還需時間，這去到資源怎樣投至【唔】，我就建議你將那些錢倒不如就請一批經驗教師，結合課程製作軟件【唔】，這可能還實際【唔】。
Appendix IV

Transcript Analysis of the Interviews of 

Integrated Science Teacher (T1) and Chinese Teacher (T2)

	Key categories
	Key concepts
	Excerpts
	English translation of excerpts

	1. Visions of pedagogical practice


	1.1 Enhance student competencies and technological skills to organize information and to communicate ideas
	1.1. 1「最深層的用法應該是用IT這個工具搜尋資料和建構知識」(T2)

1.1.2「我認為IT應該，無論是教的或者學的人，都應該掌握通過IT去搜查資料，整理資料，建構知識」(T2)

 
	1.1.1 The deepest level of using IT should be information searching and knowledge building (T2)

1.1.2 I think both teachers and learners should know how to search information, to organize information, and to build knowledge (T2) 

	
	1.2 Address individual difference


	1.2.1「可能以往的老師主導，可能慢慢的趨勢會是，由學生做決定的人，他喜歡如何學習，快慢，能力，都可能不同，就由學生自己決定其步伐，自己喜歡學甚麼，當然不能太離譜，但可能會有同學他們學習的速度不同，可以由學生跟他自己，他學得快的可以學多些，學得慢的可以學少些」(T1)
	1.2.1 In the past, it might be the teachers who made the decisions; however, gradually, it might be the learners. As there are differences in learning styles and learning abilities, it is good to let learners decide what they like to learn, depending on their interests and their abilities (T1)

	
	1.3 Provide individualized self-accessed learning


	1.3.1「現在可能會改變的角色就是老師即使沒有出現上堂，或是找一個代課老師也好，只要該老師之前預備了他要教的東西，或是預備了他所表達的東西出來，同學可以用那個package，或是那個軟件自學」(T1)
	1.3.1 A possible change in teacher’s roles is that even when the teacher does not show up in the classroom, or a supply teacher is having the lesson, learners can learn by themselves if there is a well-designed software package that covers all the learning material (T1)

	2. Reasons for using IT in teaching


	2.1 Enhance student learning motivation
	2.1.1「新鮮感」(T1)

2.1. 2「有聲有畫，可以吸引學生」(T1)

2.1.3「可以上網頁，這些可以吸引學生學習及動機」(T1)

2.1.4「令學生有初步的學習動機，引起他們」(T1)
	2.1.1 A sense of wonder (T1)

2.1.2 Can attract students with sounds and pictures (T2)

2.1.3 Surf on the Internet can attract student to learn and enhance their motivation (T1)

2.1.4 Help to motivate students (T1)

	
	2.2 Improve lesson flow
	2.2.1「可以省時」(T1)

2.2.2「省去我很多的精力」(T2)
	2.2.1 Save time (T1)

2.2.2 Save much energy (T2)

	
	2.3 Enhance student concentration
	2.3.1「對學生專注上堂的能力很高」(T2)

2.3.2「提高學生的吸引力都大」(T2)
	2.3.1 Help students to concentrate (T2)

2.3.2 Attract students (T2)


	
	2.4 Increase learning effectiveness


	2.4.1「學習效果相對地也提高」(T1)

2.4.2「一套整理得比較好的IT材料，如果你只需要，過去可能８０分才可能使全場聆聽的話，可能有IT的材料幫助的話，６０分的老師都可令到學生吸收的質素提高了很多」(T2)
	2.4.1 Enhance learning effectiveness (T1)

2.4.2 A relatively good IT learning package can help novice teachers to provide better learning experiences and outcomes (T2)

	3. Changes in teaching


	3.1 The use of different software


	3.1.1「對於不同的軟件也用多了」(T1)

3.1.2「會用不同的軟件，或是想多了學生喜歡用甚麼呢，或是會用哪個手法呢」(T1)
	3.1.1 Used different software more frequently (T1)

3.1.2 Used different software, reflected more about on what learners like or which teaching methods [suited them better] (T1)

	
	3.2 Different means of expression
	3.2.1「表達有不同方法，想多了東西」(T1)
	3.2.1 Use different means to express, and think more (T1)

	4. Perceptions of teacher’s roles in using IT
	4.1 Facilitator
	4.1.1「現在用了IT後，都是我說，但因為他們有東西看，有東西聽，我要說的東西少了，反而可以等學生發掘，學生說多了」(T1)

4.1.2「老師做了輔助的角色」(T1)

4.1.3「由在課室內最主導，最說得多，最顯著的角色可能慢慢會由學生，或者由電腦科技掩蓋了」(T1)
4.1.4「老師的角色就不是只有他講，或是傳授的角色，以往老師對著書本，對著同學，一直解說」(T1)

4.1.5「老師從旁做一個幫手，即是facilitator，幫他去……輔助他學習，角色慢慢隱藏，可能到最後老師的角色可能會沒有，只是一個輔助者，幫學生去學習」(T1)

4.1.6「老師再不是知識的單向傳授者，而是去協助學生自己去找資料和建構知識，這個所謂叫做典範的轉移」(T2)
	4.1.1 After using IT, as learners had something to see and to listen, I spoke less. Learners explored and spoke more (T1)

4.1.2 Teachers take a supporting role (T1)

4.1.3 The leading role of a teacher in a classroom is gradually replaced by learners or IT (T1)

4.1.4 Teachers no longer act as a knowledge transmitter and expert (T1)

4.1.5 Teachers are helpers and facilitators supporting student learning. Their roles may gradually be hidden (T1)

4.1.6 Teachers no longer are one-way knowledge transmitters. They help learners to search information and construct knowledge. This is a paradigm shift (T2)

	
	4.2 Expert
	4.2.1「解說，過去我就用課本和我自己的陳述和設計，過去的設計可能是做多些課堂活動，但現在，我其實主要都是PowerPoint為主」(T2)

4.2.2「過去傳統教法中，老師都是以單向講述為主，現在老師講述之餘，就加上PowerPoint講述，其實已經變了」(T2)

	4.2.1 Explanation. In the past, I used textbooks and explanation. The design was mainly on classroom activities. Now, I mainly use PowerPoint (T2)

4.2.2 In traditional teaching, teachers mainly use one-way explanation. Now, beside explanation, PowerPoint is added. This is a change indeed (T2)

	5. Obstacles in using IT
	5.1 Teacher’s

workload
	5.1.1「學校的工作教擔負荷亦相當重」(T2)

5.1.2「老師本身教學的壓力又這麼重」(T2)
	5.1.1 School teachers’ workload is great (T2)

5.1.2 Teachers’ working pressure is great (T2)

	
	5.2 Lack of appropriate software
	5.2.1「由於沒有足夠的軟件用不到，可能學了的東西也忘記了」(T2)

5.2.2「現在各科都沒有足夠的軟件」(T2)

5.2.3「中間是沒有軟件這環節」(T2)

5.2.4「如果軟件已經足夠的時候，我就常用，即是用了就分不開」(T2)

5.2.5「如果軟件不足夠，如果你只可用三五次的話，你可能選擇不用，即是說，若沒有龐大數量的軟件提供的話，根本上你要老師樂於運用IT其實是很困難的，這亦可解釋到仍然這麼少人用的原因」(T2)
	5.2.1 As there is insufficient software, what was learnt will be forgotten (T2)

5.2.2 Software for different subjects is insufficient (T2)

5.2.3 There is no software (T2)

5.2.4 If software is sufficient, I will use more. Once I start using it, I will use frequently (T2)

5.2.5 If there is not enough software, or you may only use several times, then you may choose not to use it. In other words, it will be difficult to ask teachers to use IT when there is a lack of software. It may explain why a few teachers used IT (T2)

	
	5.3 Lack of ongoing practice
	5.3.1「回到學校由於硬件和軟件未曾接觸夠呢，變成用不到的，或者是比較少用，一不用就荒廢」(T2)
5.3.2「老師受訓後回到學校不用，亦都忘記了，你叫重新再輸入倉頡輸入法有些已經忘記了」(T2)

5.3.3「要知道用MMLC我本身先要熟悉這個工具，如果偶然間一年才用一兩次，我就不熟，用到很笨拙，我就不用了」(T2)
	5.3.1 The school does not have required hardware and software; teachers cannot or rarely use it. They will forget the skill soon (T2)

5.3.2 After training, teachers do not use the skill in school. They will forget it (T2)

5.3.3 Before using the facilities in the MMLC, I need to get used to them. If I use only once or twice in a year, I will not use it well and I will choose not to use it (T2)

	
	5.4 Teacher’s 

readiness
	5.4.1「有很多老師心理的準備還未曾準備得好，還有是被迫的」(T2)
5.4.2「心理的準備又未足夠」(T2)

5.4.3「怎樣可在課程中設計一些元素，學生可以搜尋資料和建構知識呢？這個其實都要在教學上的有一種適應和習慣」(T2)

5.4.4「有不少老師就是因為怕麻煩所以就不用」(T2)
	5.4.1. Many teachers were not prepared psychologically. Many were forced [to use ICT in teaching] (T2)

5.4.2 Psychological preparation was not enough (T2)

5.4.3 How to add elements in the curriculum that allow students to search information and construct knowledge? It demands a change in teaching and learning (T2)

5.4.4 Many teachers found using IT was troublesome; they did not use IT (T2)

	
	5.5 Misallocation of resources


	5.5.1「現在本身投至的資源本身的方向是錯的，五年前給一大筆錢，說要買大量的硬件和迫老師進修」(T2)
	5.5.1 The direction of allocating resources is wrong. Five years ago, a large sum of money was used to buy hardware and to force teachers to take courses (T2)

	6. Areas for improvement
	6.1 Cooperation between subject teachers and IT people


	6.1.1「妥善的方法應該是教學的人與IT的人結合，即是說，教學的人有教學法，IT的人有電腦知識，這兩樣結合做出一些在教學上可行的軟件或教學的……叫做教學套」(T2)

6.1.2「一個本科知識的腦袋，加一個IT知識的腦袋，這兩個要結合，而這個結合不能由兩個腦去完成，而要是一個腦去完成，而這個是叫做人件」(T2)
	6.1.1 A better way is to merge teachers and IT people. Teachers have teaching and learning methods. IT people have computer knowledge. Combining them may produce good software or teaching kit (T2)

6.1.2 To combine a brain with subject knowledge and a brain with IT knowledge. The combination cannot be done by two brains but by one brain. It is called human-ware (T2)

	
	6.2 Develop appropriate software
	6.2.1「如果能夠有一批這些教學套的話，先至能夠推廣，光是用錢買硬件，但軟件無」(T2)
	6.2.1 Only when relevant software and teaching kits are available can the use of IT be promoted (T2)

	
	6.3 Allocation of resources


	6.3.1「如果你肯投至在這方面，請一批教得不錯的老師，他有教學法，然後再找一批IT好的人陪著他一起，這時候，這批軟件能夠被廣泛應用的時候，當老師嘗到用這些軟件的好處時，他自己主動用，而不是被迫」(T2) 
6.3.2「我就建議你將那些錢倒不如就請一批經驗教師，結合課程製作軟件，這可能還實際」(T2)
	6.3.1 If you are willing to allocate resources to employ a group of experienced teachers. They have teaching and learning methods. Then find another group of IT experts. When the software is used widely and when the teachers experience the advantages of that software, they are not forced but willingly to use it. (T2)
6.3.2 I recommend employing a group of experienced teachers, designing software for the curriculum. It may be more practical (T2)

	7. Perceptions of the roles of IT
	7.1 A supporting tool to learn
	7.1.1「IT始終是一個工具……主要是一個輔助。」(T1)
	7.1.1 IT is mainly a supporting tool (T1)

	
	7.2 Build knowledge


	7.2.1「知識的建構方面，知識建構是每個人都可以自己做，而且應該自己做，就有些軟件幫我們繒畫這個mind-map」(T2)
	7.2.1 Knowledge building can and should be done by individuals. Some software can help us to draw mind-map (T2)

	
	7.3 Search information
	7.3.1「搜尋資料就是通過這個互聯網啦和不同形式的光碟，可以能夠比過去很快能夠找到資源」(T2)
	7.3.1 Searching information is through the Internet and CD-ROMs, making the searching process faster and getting more information (T2)

	
	7.4 Visual and audio functions


	7.4.1「多了圖像和一些聲音音樂之類，只有這樣的元素其實已經相當不錯，不過我認為IT教學是這樣只是比較表層的用法」(T2)
	7.4.1 More graphics and sound are already good enough. But I think it is only a relatively primitive use of IT teaching and learning (T2)

	
	7.5 Organize information


	7.5.1「有些軟件幫我們……將資料作個整理，分類和統計，這比我們用手自己計算，自己整理是速度快很多」(T2)

	7.5.1 Some software help us organize, categorize information, and do statistics. This increases the efficiency. (T2)

	
	7.6 Present information
	7.6.1「幾單向的一個的演示」(T2)

7.6.2「演示只不過是最後的一環」(T2)
	7.6.1. Rather one-way presentation (T2)

7.6.2 Presentation is the last step (T2)

	
	7.7 Skill
	7.7.1「IT這種能力是一種技能，技巧，是skill，是不停要操練才可純熟，它不是一個knowledge」(T2)
	7.7.1 IT is ability and a skill that needs continuous practice. It is not knowledge. (T2)


Appendix V

Review of the School Context

	School Background, History, Mission and Management

	1. School Background
	· Secondary

· Grammar

· Co-educational

· Whole day

· CMI

	2. School Age
	· 27 years

	3. Location
	· North Point, Hong Kong

	4. School Motto
	· Love your neighbor as yourself

	5. School Vision and Mission 
	· To serve and preach to the students via  whole-person education in the light of Christian belief

	6. Funding Scheme
	· Subsidy school funded by the HKSAR Government

· Under QEF around HK$2 million was granted

	7. Classes
	· 27 classes graded from Secondary 1 to 7

	Students 

	8. Number of Students
	· Approximately 900

	9. Gender of students
	· Male: 55%; Female: 45%

	10. Student Learning Approach
	· Expository approach:

(1) Rely mainly on the teacher presenting information to the students;

(2) The teacher acts as a subject matter expert, an expert presenter and evaluator who presents appropriate information in clear, well-organized formats for students to learn in the classrooms;

(3) The student assimilate knowledge and skills related to the subject matter, such that they can retrieve and apply the learned concepts and skills to tackle subject-based questions within the same domain (Law, Yuen, Ki, Li, Lee, & Chow, 2000, p.49).


	Teachers and Professional Development

	11. Years of Teaching Experience
	· 0-4 years: 11; 

· 5-9 years: 21;

· Above 10 years: 26

	12. Teacher Qualifications
	· Certificate / Diploma in Education: 6

· Bachelor: 43

· Master: 9

· Postgraduate Certificate / Diploma in Education: 56

	13. Number of Teachers possessing ICT skills
	· The teaching staff has achieved BIT, IIT, UIT, and AIT as required by EMB

· All can use tools like e-mail and the Internet

	14. Professional Development in ICT
	· Staff Development Day

· Inter-school lesson observation

· Peer sharing

· BIT course (100%)

· IIT course (85%)

· UIT course (30%) 

· AIT course (3%)

	ICT Implementation and Strategies

	15. Year of ICT implementation
	· Since 1996

	16. ICT Culture
	· No strong ICT tradition and culture in school

	17. ICT Strategies
	· To cope with the Government’s Five-year Strategy on promoting and implementing ICT

· To improve communication among staff via School Intranet 

· To improve communication between school and the community via School Website

· To enhance teaching and learning through establishing necessary infrastructure and peripherals such as MMLC
· To encourage teachers to use ICT in classroom teaching


	18. Technology Adoption Model 
	· Does not have a strong school tradition or culture in terms of a distinctive school vision and mission

· Enhancing teaching effectiveness and ICT competence of students are perceived as the main objectives of ICT implementation in the school

· The principal is the main change agent
· Often has clearly defined targets and schedules for achieving specific ICT competency and demonstration of such use in classroom (Law, Yuen, Ki, Li, Lee, & Chow, 2000, p.121)

	19. Number of Notebook Computers for Teachers
	· 59 (Teacher:Computer ratio=1:1)

	20. Number of Desktop Computers in School for Students
	· 45 in MMLC

· 35 in 2 Computer Rooms

· 4 in School Library

· Student:Computer ratio=11:1

	21. Number of Computers for Other Staff
	· 5 (Other staff:Computer ratio=1:1)

	22. Number of Technicians
	· 1 IT Coordinator

· 1 Technician

· 1 IT Assistant

	23. Resources
	· School Intranet and Internet can be accessed inside and outside school

	Leadership

	24. Support from School Principal
	· Encourage teachers to use ICT in teaching


(Adapted from Kwok, 2003, pp.135-138)

Appendix VI

School Vision and Mission Statement

	中華基督教會香港區會四十餘年來積極參與教育工作，是因為相信培育下一代是上帝交託我們的使命；是相信解決社會的實際需要，教會當責無旁貸。本會辦學目的「透過學校、傳道服務」是認為以事奉神、服事人的心態，去履行教育的神聖任務，也是宣揚主道的見證。 

本會奉行的教育哲學是「全人教育」，肯定教育的真正意義在生命的造就，「人格」的建立。除培養青少年有優良品德、高雅情操與智、仁、勇、三達德外，更期望青少年有健康的人生態度，正確的價值觀，及強烈的社會意識；嚮往公義，追求真理，他日積極參與改善社會，貢獻國家，促進人類和平。 

本會基於有教無類的教育原則，一向支持「普及教育」，使下一代無分貧富智愚都有接受良好教育的機會。本會辦學乃秉承基督教訓，藉此引導青少年行走正確的道路；追求永恒的真理；得著豐盛的生命。 

面對將來，本會不只繼續肩負教育使命，更將盡力適切社會情況，在教育領域裡尋求革新，致力民主教育，為這時代培養出勇於承擔、樂於服務、甘於委身的人。在此呼籲本會堂校同心合意，對所受託的使命作更大的努力，造福青少年，歸榮上帝。


Appendix VII

The Integrated Science Teacher Reflection (T1)

I used computer technology when I started teaching 6 years ago. Throughout these years, I have noticed some benefits and shortcomings of using ICT in teaching. However, in general, I found that benefits outnumber shortcomings, which made me continue to explore the best ways to use ICT in my teaching. 


The benefits I found are as follows: (1) Save time in the classroom: Using ICT well in the lesson can save much time by writing less enormously on blackboard. But we need to have well-designed teaching software for us to conduct the lesson. Teaching software provided by the publisher is one common resource. But teachers may still need to prepare their own ICT teaching material. Much time is needed to prepare that. (2) Arouse student learning interest: Though I did not know exactly how many of my students were motivated to learn with my use of ICT in the lesson, in general, I had an impression that they liked colourful images and animations as well as interesting sounds. ICT can provide all these authentic material to attract at least some students at first. (3) Allow flexible learning: I have tried to ask students to search for information on the Internet and communicate with others via e-mail or ICQ for assignments. I thought it was good as students could learn not only inside but also outside school with their fellow classmates. Having prepared good learning tasks, they can learn at any time at anywhere with anyone, given that they can access to the Internet. (4) Allow interactive learning: Some ICT learning software and activities can allow students to get instant response after completing a task. Both synchronous and asynchronous communications promote interactive learning as they provide more means to communicate with other students. But I found that students needed quite a lot of guidelines when they first used them. Obviously, some were active and responsive while others lagged behind. (5) Avoid danger: Some simulation software can help me explain scientific experiments that are potentially dangerous when students do them on their own. Watching ETV programme is a past method to resolve the problem. But it is impossible to manipulate the process of the experiment. Using simulation software allows students to alter the data and observe the different results, which is clearly more inspirational than merely watching ETV programmes.


The shortcomings I found are as follows: (1) Language barrier: Many scientific websites and learning software are written in English. Most of my students found it difficult to understand the contents and learn on their own. (2) Lack of software: Most teachers, including me, primarily use PowerPoint to teach. Students will gradually be bored, and they cannot be involved in more student-centered and collaborative learning activities.

Appendix VIII

The Chinese Teacher Reflection (T2)

I started using computer technology in my teaching about 15 years ago. In the beginning the technology mainly helped prepare paper work. About 10 years ago, I bought a digital projector and started to use PowerPoint to prepare teaching materials until now. I thought I am a pioneer in using ICT in teaching.


Before using PowerPoint or ICT in teaching, teachers needed to handle different equipment, like video cassette player or television, when they wanted to show students pictures and sounds. But PowerPoint integrates different media; teachers only need to press buttons to show selected sounds, pictures, and animations.


Take a Chinese text about Dead Sea as an example. In the past, teachers needed to hang a world map on the wall to show where Dead Sea, Jordan, and China are. But using computer technology a teacher can show these three places simultaneously. In the past, students were hard to imagine how the writer floated on Dead Sea. But by showing pictures of people floating on Dead Sea, students will understand the phenomenon even without teacher’s explanation. They will know floating on Dead Sea is different from swimming in Repulse Bay or Stanley. After using computer technology, teachers save effort to explain and students learn the text easier.


Some may think using PowerPoint in teaching will limit teacher’s teaching style. But I think either making PowerPoint teaching material or adapting teaching material offered by the publisher matches with a teacher’s teaching methods. Following the teaching material in PowerPoint guarantee that the teaching goals of each lesson are covered. Teaching quality can be guaranteed. 


In my understanding, the development of ICT in Hong Kong education was carried out too rapidly. Under the slogan “paradigm shift”, teachers were ordered to use ICT for at least 25% in their teaching within 5 years. Millions of dollars and vast amount of hardware facilities were given to schools. Many schools made every effort to establish a MMLC. All teachers were required to take computer-related training courses. However, students did not gain much from ICT in education.


Without sufficient practices, teachers will forget what was learned in the training courses. One reason for the lack of practice is that there is almost no relevant software. And the teachers may not be capable enough of making good and appropriate software. Hence, quality of learning and teaching cannot be enhanced. Without appropriate software, not many teachers used the costly MMLC. It just looks like an antique.


Quality teaching software is a combination of technology and subject knowledge. It is like a quality encyclopedia, which takes much time and effort to make it.
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