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Tóm tắt

Công nghệ thông tin và truyền thông (ICT) là nhân tố cơ bản ảnh hưởng tới nền kinh tế thế giới và tạo ra những thay đổi nhanh chóng trong xã hội hiện nay. Nó có khả năng làm thay đổi địa điểm, cách thức học tập cũng như thay đổi vai trò của giáo viên và học sinh trong quá trình truyền thụ và lĩnh hội tri thức. Bài viết nghiên cứu ảnh hưởng của ICT đối với giáo dục trên các phương diện: ảnh hưởng đến môi trường học tập của học sinh, ảnh hưởng đến lao động của người thầy giáo, ảnh hưởng tới quá trình dạy và học, tới quản lý trường học; một số ảnh hưởng quan trọng đối với quá trình đào tạo giáo viên cũng được đề cập. Trên cơ sở đó, bài viết nhấn mạnh vai trò của nhà lãnh đạo và quản lý giáo dục trong việc dẫn dắt những thay đổi và sáng tạo ở trường học trong kỷ nguyên thông tin, đồng thời, một kế hoạch chiến lược ứng dụng công nghê thông tin và truyền thông trong các cơ sở đào tạo giáo viên cũng đã được phác thảo.
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Information communication technology (ICT) is a major factor in shaping the new global economy and producing rapid changes in society. It has the potential to transform the nature of education – where and how learning takes place and the role of students and teachers in the learning process. Teacher education is facing the challenge of preparing a new generation of teachers to effectively use the new learning tools in their teaching practices. This study examines current literature about the impacts of ICT on education in terms of student learning environments, teachers, teaching and learning process, school management and some of the key consequences of the impacts for pre-service teacher education. The study discusses the role of educational leaders in leading and managing education innovation and change, and proposes a strategic technology plan for teacher education institutions with a particular emphasis on the integration of ICT.
Introduction

Information communication technology (ICT) is a major factor in shaping the new global economy and producing rapid changes in society. Within the past decade, new ICT tools have fundamentally changed the way people communicate and do business. They have produced significant transformations in industry, agriculture, medicine, business, engineering and other fields. They also have the potential to transform the nature of education – where and how learning takes place and the role of students and teachers in the learning process. The challenge confronting educational systems is how to transform the curriculum and teaching–learning process to provide students with the skills to function effectively in this dynamic, information-rich, and continuously changing environment. According to UNESCO (2002), education systems around the world are under increasing pressure to use the new information and communication technologies (ICTs) to teach students the knowledge and skills they need in the 21st century. Teacher education is now faced with the challenge of preparing a new generation of teachers to effectively use the new learning tools in their teaching practices. In dealing with this challenge, it is helpful to understand the impact of the new technology on education and the implications for education in general and for teacher education in particular. 
This paper will select four aspects of education related to the student learning environment, teachers, teaching and learning process, as well as schools and school management to identify the impacts of ICT. The consequences of those impacts for pre-service teacher education will also be considered. The paper also underscores the important and difficult position occupied by an educational leader, in the management of the institution changes cause by ICT integration. It discusses the role of educational leaders in leading and managing education innovation and change, and proposed a strategic technology plan for teacher education institutions as a response option of leadership and management in ICT integration.
The impacts of ICT on education
ICT impacts on students learning environment

A learning environment is a place or community in which a number of activities are occurring with the purpose of supporting learning (European Commission, 2005). Learning is mediated through the learning environment and ICT is one element of that environment. ICT can have a significant positive impact on student learning. Since learning is mediated through the components of the learning environment and particularly the curriculum (pedagogy and content) therefore it is useful to start with a consideration of the impact of ICT on the curriculum.

Research has shown that the effectiveness in the use of ICT to support learning is a function of the curriculum content and the instructional strategy, such that when appropriate content is addressed using appropriate strategies, students and teachers will benefit (Cradler & Bridgforth, 2002). The impacts of ICT on curriculum content may be viewed in terms of declarative knowledge (or knowing what) and procedural knowledge (or knowing how) (Newhouse, 2002). The use of ICT impacts on both declarative and procedural knowledge to such an extent that clearly the current curriculum and models of teaching and learning were not designed to accommodate the increasingly rapidly expanding quantity of knowledge (Riel, 1998). For example, the quantity of declarative knowledge is growing rapidly, largely fuelled by the efficiency of ICT, while at the same time ICT provides tools to more readily access that knowledge. The technology itself has added large quantities of declarative knowledge. The skill and knowledge required in society and workplaces is different now from when schools were first instituted. Rather than students requiring specific bodies of declarative knowledge, they require very flexible and general sets of procedural knowledge. These tend to involve conceptual understanding, problem solving, personal interaction, and using resources (Riel, 1998). Much of the procedural knowledge required is supported by the use of ICT.

Most educators would perceive the impact of ICT on the curriculum to be positive. With the use of ICT, students can use more primary source material and be encouraged to address real problems and develop analytical and interpretive skills (Riel, 1998). The classroom can be transformed into a learning community making it “possible for many more people to be a part of the learning process in an open and continuing dialogue” (Riel, 1998, p. 9).

Newhouse (2002) synthesises from the literature some important impacts of ICT on the learning environment, such as investigating reality and building knowledge, active learning, engaging students by motivation and challenge, providing tools to increase student productivity, providing scaffolding to support a higher level of thinking. In addition, ICT can help increase learner independence as well as encourage collaborative and cooperative learning. Computer systems are increasingly being used to provide learning experiences when and where they are needed. This provides students with greater independence in terms of where and when, even what they learn (Cradler & Bridgforth, 2002). 

However, learning is mediated through the learning environment and ICT is only one element of that environment. Studies have found that it is impossible to entirely remove the effects of other elements of the learning environment, such as teachers, curriculum, textbooks, and class interaction (Newhouse, 2002).The study of the European Commission (2005) also asserts that:

New learning environments are not so much dependent on the use of ICT itself, but rely more on the reorganisation of the learning situation and the teacher’s ability to use technology to support pedagogical learning objectives that transform traditional learning activities. (p. 3)

ICT impacts on teachers 

Teachers are a key component in the learning environment and therefore the impact of ICT on teachers and the strategies they employ to facilitate the learning environment are essential. There is an assumption that using ICT to support learning requires change for all teachers whereas clearly some teachers have been creating appropriate learning environments for years without using ICT (Newhouse, 2002). However, these teachers tend to use ICT because they readily perceive that in doing so they will provide even better environments (Becker et al., 1999, as cited in Newhouse, 2002). ICT impact on teachers may be identified as impact on the role of the teacher, the access to information, the workload of teachers. ICT impacts on teaching can be summarized in teachers’ strategies to focus more on learner-centered, cooperative learning, active learning, and based on greater access to information and sources of information. In a broader extent, it is related to constructivism.
ICT also gives teachers access to information to support them in trying new strategies, thinking, reflecting on practice, and engaging with new material (Committee on Developments in the Science of Learning, 2000). The amount of information in the world is growing at an increasing rate. For teachers and students, this means that firstly, there is more to know and secondly, it is important to be able to sift through information efficiently. Computer systems provide tools for collecting information, organizing information, processing information and communicating information. Students and teachers now have to learn to use the tools effectively. 

To apply ICT effectively in teaching requires high levels of energy, hard work, and perseverance of teachers. If they are early adopters, they are required to be resourceful and overcome many barriers to “make things work” (Newhouse, 2002, p. 37). Planning learning experiences involving computers takes considerable time and demands complex scheduling and resourcing. A number of studies have found that the access for teachers to a computer for the purpose of preparation and planning is one of the strongest influences on the success of ICT training and subsequent classroom use (Office for Standards in Education, 2002, as cited in Newhouse, 2002).

ICT and the new paradigm of the teaching and learning process

The traditional teaching-learning paradigm is typically teacher-centered, where the teacher is the expert and the dispenser of knowledge to the students. Students are passive receptacles of the information provided. It is largely a ‘broadcast’ model of learning where the teachers do most of the talking and intellectual work (UNESCO, 2002). This is not to indicate that the traditional lecture method is without value, as it allows the teacher to quickly convey lots of information to students and is a useful strategy for recall or rote learning. However, it is not the most effective way to help students develop and use higher order cognitive skills to solve complex real world problems. In contrast, a new paradigm of the teaching–learning process is emerging, based on three decades of research in human learning, that encompasses the following views of the human learning process: learning is a natural, social and active process; learning may either be linear or non linear; learning is integrative and contextualized; learning is based on a strength model of student abilities, interest, and culture, learning is assessed through task completion, products and real problem solving of both individual and group efforts (UNESCO, 2002). 

As technology has created change in all aspects of society, the expectations of what students must learn in order to function in the new world economy have also changed. Students will have to learn to navigate through large amounts of information, to analyze and make decisions, and to master new knowledge domains in an increasingly technological society. They will need to be lifelong learners, collaborating with others in accomplishing complex tasks, and effectively using different systems for representing and communicating knowledge to others. Shifting the emphasis from teaching to learning can create a more interactive and engaging learning environment for teachers and learners. This new environment also involves a change in the roles of both teachers and students.

In the study of “New learning environment in school education”, European Commission (2005) also emphasizes the change in the teachers’ role under the impact of ICT. The study report states that there is a change in the perception of the appropriate role of the teacher from a “teacher to pupils” process of knowledge processing to more “group-based” or “pupil to pupil” processes where the teachers act more systematically as advisors, guides, and supervisors for students, as well as providers of the frameworks for the learning process of their student. Students will have greater responsibility for their own learning in this environment as they seek out, find, synthesise, and share their knowledge with others. ICT provides powerful tools to support the shift to student-centered learning and the new roles of teachers and students. According to Newhouse (2002), the appropriate use of ICT by students can assist teachers in determining and catering for the prior knowledge of students. He further argues that ICT can assist students in engaging cognitively to a greater depth with knowledge domains. That is, students are supported in employing the full range of thinking skills with authentic contexts.

ICT impacts on schools and school management

The potential use of ICT to support students and teachers has challenges for the policies and practices of both school and schooling itself. The impacts on schools may be viewed in terms of the policies and practices of schools. 

There are many areas of policy and practice in schools that have been challenged by the presence of ICT. For example, there are a number of issues which schools have had to confront in connecting to the Internet. According to Newhouse (2002), the most controversial has been concerns about student access to inappropriate information. There has also been concern that children may communicate with people whose intentions are inappropriate. Schools need to develop Internet access policies which include students entering contracts for appropriate use, the installation of filtering software, and providing access in areas which are highly visible to staff. However, Newhouse (2002) admitted that none of these measures guarantees that students cannot access inappropriate information but they do minimize the likelihood.

ICT also has an important impact on school management. Many schools are large and complex organizations with thousands of students and hundreds of teacher, a large budget and many resources to manage. Traditionally a large number of staff and other resources have been required to maintain these organizations. The administration of a school is more efficiently and effectively accomplished with the support of appropriate software. Software can be used for the function of maintaining student records, managing curriculum content, and supporting pedagogy, maintaining timetables and classes, financial management, assisting communication, supporting school libraries. For instance, databases are maintained to include a large amount of information about each student which can be easily retrieved and analysed when required. Network systems provide the opportunity for a range of people (teacher, administrative staff, parents and students) to access this information where appropriate. In essence, ICT has become an essential management tool for educational organizations. 

The consequences of those impacts for pre-service teacher education

According to UNESCO (2002), over the last decade, many countries that included ICT in education were slow to also include it in teacher education. Only recently have national agencies begun to realize the importance of educating teachers at the beginning of their careers. Steketee (2005) supports this opinion and provide evident that the use of ICT within teacher training programs around the world is being approached in a number of different ways, all with varying degree of success. She categories these approaches into four groups such as ICT skills development approach, ICT pedagogy approach, Subject-specific approach, and practice driven approach. By training pre-service teachers to use ICT, it is hoped that they will transfer this knowledge and skills to their classroom. It is widely agreed that younger people are more likely to be familiar with ICT, to be adaptable, and to not yet have formed habitual modes of instruction that are more difficult to change with more experienced teachers. It is in the pre-service stage that they are most open to learning how to infuse technology into instruction. Based on their long experiences with traditional modes of learning, teacher educators may find it challenging to incorporate ICT into their own instructional practices. They may also lack experience in developing the complex partnerships between higher education and schools that facilitate technology-rich contexts for training student teachers. To bring this about, it is necessary that the faculty or university write an ICT skills unit into their course structure, as well as provide both incentives and resources to support technology-rich programs and initiative. Below are three basic principles that the Society for Information Technology and Teacher Education (SITE) has identified for development of effective ICT teacher education (SITE, 2002).

Firstly, technology should be infused into the entire teacher education program. Throughout their teacher education experience, students should learn about and with technology and how to incorporate it into their own teaching. Restricting technology experiences to a single course or to a single area of teacher education, such as methods courses, will not prepare students to be technology-using teachers. Pre-service teacher education students should learn about a wide range of educational technologies across their professional preparation, from introductory and foundations courses to student teaching and professional development experiences.

Secondly, technology should be introduced in context. Teaching pre-service students basic computer literacy – the traditional operation system, word processor, spreadsheet, database, and telecommunications topics is not enough. As with any profession, there is a level of literacy beyond general computer literacy. This more specific or professional literacy involves learning to use technology to foster the educational growth of students. Professional literacy is best learned in context. Pre-service students should learn many uses of technology because they are integrated into their coursework and field experiences. They should see their professors and mentor teachers model innovative use of technology. They should use it in their own learning, and they should explore creative uses of technology in their teaching. 

Thirdly, students should experience innovative technology-supported learning environments in their teacher education program; hence, teacher education courses should embed ICT into students’ practicum experiences. Based on the relationship between subject specific lecturers, tutor teachers, and ICT lecturers, pre-service teachers should be encouraged and supported to design classroom programs that center on computer based instruction and learning. Technology can be used to support traditional forms of learning as well as to transform learning. A PowerPoint presentation, for example, can enhance a traditional lecture, but it does not necessarily transform the learning experience. On the other hand, using multimedia cases to teach topics that have previously been addressed through lectures may well be an example of a learning experience transformed by technology. Students should experience both types of uses of technology in their program. However, the brightest of technology in education is as a support for new, innovative, and creative forms of teaching and learning.

The fact that ICT has an increasing impact on many aspects of education such as learning environment, teachers’ role, teaching learning process and school management has been acknowledged in research but prevailing practices show that it is still regarded as an uncomfortable task to handle. This becomes the consideration of leadership and management in teacher education institutions when integrating ICT into their programs at the beginning of teacher preparation. Leadership and management become one of the significant factors in planning and leading the changes in education in the ICT arena to success. 

The response options required for the leadership and management of teacher preparation institutions
Implementing the teacher education programs’ technology infusion plan and managing change are highly complex tasks, possibly the most challenging to face any leadership group. This part provides a response option for educational leaders in general and leaders of teacher training institutions in particular for the process of introducing ICT into teacher education programs. 

It is important to notice that the use of ICT in teacher education is likely to have the same far-reaching changes in teacher education faculties as the introduction of ICT in schools, and that there are many stakeholders involved, including funding of accreditation agencies and participants, such as teacher educators and student teachers. However, it is assumed that the role of the organisation’s leader is the most important factor in bringing about change. ICT will not succeed without strong leadership and vision. In teacher education faculties or departments, this leadership and vision must come from the dean, but there must also be strong support from the teacher education faculty’s university or college.

Important as the vision of the organisational leader is, it is insufficient by itself unless the teacher education faculty shares the same vision. After all, it is they who will implement the use of ICT in their teaching courses. To achieve a shared vision across a group of people requires dialogue and discussion to build consensus. One strategy is to take time out from regular departmental duties to work through the key issues – what Ely (1990) called dissatisfaction with the current way of doing things, and what Rogers (1995) termed relative advantage of ICT over traditional teaching approaches. This discussion and sharing of the leader’s vision with teaching staff cannot be rushed. For innovation to be successful and for lasting change to be achieved, a share vision of ICT is the initial, key step.

The organizational leader also needs to share leadership with other leaders among the staff. If there are planning and technology committees within the teacher education faculty, they will be influential in shaping attitudes towards ICT. Good leaders will previously have shared their ideas with such faculty groups to ensure that all speak with a common voice. 

Shared vision and shared leadership are key goals in the early stage of introducing ICT in teacher education. Defined as the presence of proactive leadership and administrative support, shared vision means that the commitment to technology is systemic. From the administration to the grounds personnel, there is an understanding of, commitment to, and sense of advocacy for the implementation of technology (UNESCO, 2002). If the innovation is to succeed in changing teachers’ curriculum, modes of assessment, and approach to teaching, ICT need to be integrated, embedded, or infused in the teaching of all topics in the teacher education program. Facilitating education change, then, becomes a key role for the organisation’s leader. Effective leaders lead by example and they provide support and encouragement for their teaching staff. 

For ICT to be actively adopted into an educational organization, planning is vital. As part of the planning process, the philosophy, aims, goals and objectives of the institution should be used as a guide for the vision, goals and objectives of the technology program with the main focus on the educational needs and skills of the students. 

Organisational Development Approach

Because teachers have a more difficult job in the ICT era, many studies emphasise the need to support teachers’ professional learning. According to Elliott (2004, p.3), “it urges education authorities to promote pre-service teacher education and in-service professional development programs that focus on the integration of ICT into classroom practice, across all curriculum areas”. In that sense, leaders of teacher training institutions should help staff to be up to date with the complexities of new technologies. Computer systems provide tools for collecting information, organising information, processing information and communicating information. Students, teachers and managers have to learn to use the tools effectively. There are diverse skills and technologies to adjust to and form the new attitudes required. 

The organisational development approach has three main aspects. Firstly, the university needs to make full use of existing ICT resources for teaching and learning. Then, to gradually provide more resources including professional/technical staff and equipment, to enable all members of the university to contribute to and take full advantage of the enhancements to teaching, learning, research and administration available through information technology. Secondly, it is the aim of the university ICT plan to put focus on the development, integration and effective use of IT, Multimedia and Educational Technologies for Teaching and Research in order to promote constructivism. Thirdly, recognition and rewards for individuals and groups that achieve or exceed targets are organised.

Success factors
To implement the teacher education programs’ technology infusion plan successfully, there are several success factors to consider.
Firstly, ICT Infrastructure should be supported in terms of software, hardware, connectivity, technical support and maintenance, ensure planning for equipment and technology infrastructure address emergent and on-going needs.
Secondly, professional development programs related to ICT should be organised. Technical training courses should be provided for academic staff. The courses provided gradually increasing the level of complexity from basic skills such as word processing, email, and web-searching to advanced skills such as transferable skills that permit use of any software with access to help and tutorial function. When teachers possess a comprehensive set of ICT skills, they can contribute to the development of advance skills for other staff and students.
Thirdly, the environment to support teachers and students using technology in teaching and studying should be improved. This environment can be improved by building a learning community in the university for staff professional development in general and ICT skill development in particular; encouraging staff to cooperate and share experiences in teaching using ICT; valuing team activities as mutually beneficial; establishing a forum to discuss ways of ICT integration to meet teaching and learning needs with teachers and students.

The use of ICT in the university must support a constructivist learning environment by supporting the processes of learning, teaching, and assessment. Constructivist learning environments are learner-centred, knowledge-centred, assessment-centred, and community-centred (SACSA, 2004). Students can have more time self studying, searching the Internet to build their knowledge before attending lectures or seminars. Education staff can use hardware and software available to assist their teaching.

Fourthly, leadership should be provide in the appropriate use of technologies to enhance teaching and learning experiences.The university provides leadership and planning structures based on clear goals that encourage and support teachers and students in their use of ICT. Integrate technology into all undergraduate and graduate programs through online and face-to-face instruction to in-service teachers not just to integrate technology more appropriately and effectively into their teaching, but also to use technology to transform the way they teach. Technology training can be provided within the Teacher Education program, rather than as a stand alone course
Regarding curriculum organisation and support, the intended curriculum is organised in a manner that is conducive to the use of ICT to support learning and teaching processes. Teachers are provided with adequate support to select appropriate applications of ICT to address the requirements of the intended curriculum.

The barriers of ICT integration into education in the institution
If the teacher training institution has well organised plans and enormous budget to equip software and hardware for the technology implementation, as well as provide ICT skills training for education staff and students, there are still some hindrances to overcome in the process of ICT integration. Firstly, there is a lack of time to experiment. In the context of many faculties, there is a small number of academic staff working in comparison to the workload and scale of training. Limited staff allocation significantly limits the opportunities for professional development in general and ICT skills development in particular. Therefore, staff has not enough time to experiment engaging ICT to teaching curriculum. This barrier can be overcome by recruiting more education staff. Secondly, there is a reluctance to change from the traditional way of teaching among academic staff, especially older lecturers. To deal with this hindrance, it is necessary to form groups of teachers, which include a variety of age and experience to work in teaching with ICT. Because older teachers are experienced in curriculum content and methodology while younger teachers are usually technology advanced, those groups are the model of collaboration in the process of integrating ICT to teaching and learning.

In essence, to put ICT development plan into practice is a long process to build the institution into becoming a model of using modern technology in teaching, learning and research. It is also a remarkable step to promote constructivist learning, to make the organisation mission and vision a reality which is to provide highly skilled teachers and educational practitioners who lead in their chosen professions in the technology age.

Conclusion

This study has involved an examination of the ICT impacts on education in certain aspects such as on student learning environment, on teachers, ICT and the new paradigm of teaching and learning process, and ICT impacts on schools and school management. The consequences of those impacts for pre-service teacher education were also considered. With the emerging new technology, teacher education institutions may either assume a leadership role in the transformation of education or be left behind in the swirl of rapid technological change. The study discussed strategies for educational leaders in managing the change process in the teacher education program as technology becomes a catalyst for transforming the teaching-learning process. The study also agued that ICT infusion into education could not succeed without strong leadership and vision.
Due to the limitation of this study, further research into this area should be conducted on a larger scale and in more detail, such as ICT impacts on teaching subjects, assessment, the role of school, etc., in order to give more practical answers to the increasing challenges posed by the new technologies to the teaching profession and education institution management.

It is possible to conclude that ICT has increasingly impacted on almost all aspects of education. ICT integration into education and teacher education is inevitable in the “information society”. It is the art of leadership and management to lead this process and make full use of ICT in reforming the education organisation in general and innovating teacher education programs in particular.
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