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Integrating ICT with pedagogy and at the same time ensuring authentic learning requires 
an understanding of the complexity of learning. In other words, adoption of ICT for varying 
instructional approaches with respect to complexity and authenticity of learning poses a complex 
inter-relationship. The North Central Regional Educational Laboratory (NCREL) attempted to 
construct a three dimensional (or 3-D) representation of this complex inter-relationship between 
various instructional approaches, as can be seen in Figure 3 (Majumdar, 2005). 

Fig. 3: A 3-D representation for gauging which instructional approach with ICT (X-axis) might 
support students’ thinking (Z-axis) in authentic learning situations (Y-axis)

Figure 3 shows one of the ways of understanding the range and diversity of the model discussed 
above with regard to instructional approaches to complexity and authenticity of learning from 
emerging to transformation stages. Such a representation is useful in defining ICT usage that 
might extend the learning potential of learners. The three axes shown therein may be used to 
answer three important questions, as discussed below.

X What instructional approaches work most effectively with various ICT applications? 
The X-axis represents Instructional Approach to Learning, ranging from didactic to 
constructivist.

Y Which ICT applications can be a springboard for student learning in a real-world 
context? The Y-axis represents Authenticity of Learning, ranging from artificial to real-
world problem solving.

Z What types of ICT uses support thinking and learning? The Z-axis represents 
Complexity of Learning, ranging from simple (basic skills) to complex (higher order 
thinking).
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3.2.2. The ICT for Teacher Education Development (ICT4TED) Model

Most studies of ICT development in both developed and developing countries identify at least four 
broad approaches through which educational systems and individual institutions typically proceed 
in their adoption and use of ICTs (UNESCO, 2002b; Majumdar, 2005). Although the number of 
ICT development stages varies depending on the context, there is a general consensus that the 
introduction and use of ICTs in education proceeds in broad stages that may be conceived as a 
continuum or series of steps, namely: Emerging, Applying, Infusing, and Transforming. Figure 
4 depicts that each of the successive stages in the continuum (i.e., from Emerging through to 
Transforming) gets richer in both technology and pedagogy in terms of quality and complexity.

Fig. 4: Stages of ICT for Teacher Education Development (ICT4TED)

The Emerging Stage is characterized by educational establishments just beginning to explore the 
possibilities and consequences of using ICT for institutional management and adding ICT to the 
curriculum. Pedagogically speaking, institutions at this stage are still firmly grounded in traditional, 
teacher-centered practice.

At the Applying Stage, administrators and teachers use ICT for tasks already carried out in 
institutional management and in the curriculum. More specifically, teachers at this stage involve 
themselves in integrating ICT to acquire specific subject skills and knowledge, beginning to 
change their teaching methodology in the classroom, and using ICT to support their training and 
professional development.

The Infusing Stage is characterized by educational institutions involved in integrating or 
embedding ICT across the curriculum, and in employing a range of computer-based technologies 
in laboratories, classrooms, and administrative offices. The curriculum of institutions at this third 
stage also begins to merge subject areas to reflect real-world applications. The teachers in this 
stage use ICT to manage not only the learning of their students but also their own learning.
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At the Transforming Stage teachers and other staff members regard ICT as a natural part of the 
everyday life of the institutions and begin to look at the process of teaching and learning in new 
ways. The emphasis changes from teacher-centered to learner-centered. Institutions at this stage 
of ICT4TED development have become centers of learning for their communities.

The specific objectives of the ICT4TED Model are to enable teacher educators to:

•	 Become aware of ICT and support work performance

•	 Learn how to use ICT and enhance traditional teaching

•	 Understand how and when to use ICT and facilitate learning

•	 Specialize in the use of ICT and create innovative learning environments

Fig. 5. Mapping the ICT4TED Model

The inclusion of both pedagogy and technology as core competencies for teachers acknowledges 
that integrating ICT in education for teaching and learning is far broader than the simple acquisition 
of these two sets of competencies. Competencies of integration are neither competencies of 
technology alone nor are they competencies of pedagogy. Rather competencies of integration are 
about the appropriate selection, use, mix, fusion and integration of many sets of competencies. 
Each stage of the ICT4TED model characterizes the expertise the teacher is required to possess 
in pedagogy clusters, technology clusters and integration strategies.

There is an important relationship between continuum models, curriculum frameworks and 
competency standards in ICT. When agreement is reached within a country or region for a 
curriculum framework for integrating ICT into learning, the development of competency standards 
for students and their teachers can follow. Furthermore, once a clear statement about ICT 
competency standards is arrived at, it is then possible to adapt or develop training modules for 
teachers.

Pedagogical Usages of ICTsStages of ICT Usage

Transforming

Infusing

Applying

Emerging

Creating innovative learning
environments

Facilitating learning 

Enhancing traditional teachingLearning how to use ICT

Becoming awar of ICTs

Specializing in the use of ICT

Understanding how and
when to use ICT

Supporting work performance
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It is expected that there will be a big variation among African countries and, within a country, among 
teacher education institutions (TEIs) in the degree of ICT use in teacher education. Even within 
a given TEI, various departments/units may be at different stages and use different approaches. 
The institutions could fall in any of the four stages of the ICT4TED model. On the other hand, it is 
believed that each country/TEI should do its best to promote the teacher educators to the highest 
level successively. In order to do that, countries/TEIs need to know, develop and implement the 
standards and competences expected of each level. This project is therefore trying to fill this gap 
for African countries and their TEIs.

4. Basic Questions to be Addressed in the Development of ICTeTSA

This project is about the development of ICT-enhanced teacher standards for Africa (ICTeTSA). 
The specific objectives of the project are:

•	 To identify pedagogy-based ICT teacher competencies applicable in the context of the 
regional economic communities (RECs) of Africa

•	 To develop a framework of ICT-enhanced teacher standards for Africa

•	 To validate the developed framework at regional level

In the development of the ICTeTSA, it is necessary for participants to consider the following key 
questions:

•	 What are the meaning and scope of standards in general and ICTeTSA in particular?

•	 Which level of the teacher education system the ICTeTSA targeting at?

•	 What should be the nature and type of the model to be used in the development of 
ICTeTSA for the Regional Economic Community (REC) under consideration? 

•	 Which aspects of the ‘ICT use in teacher education’ implementation challenges will the 
ICTeTSA address?

•	 What are the indicators for effective implementation of each of the standards?

•	 Who will be the custodian and implementers of the developed ICTeTSA?
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Part II: Stages of ICT4TED

Development of ICT-enhanced Teacher Standards for Africa (ICTeTSA)

By Temechegn Engida (PhD)

Advances in technology and the way technology is incorporated into a system constitute a dynamic 
process (Majumdar, 2005; UNESCO, 2002b)). Each institution has to work within the context of 
its own system to fit choices to what best suits its unique situation and culture. The adoption of 
technology into the curriculum generally proceeds in stages as depicted in the ICT4TED model 
in Part I of this paper. The stages can be considered as hierarchical with the emerging stage 
as a starting point, and the transforming stage as a goal, which many perceive as the future of 
education. The following sections are synthesized from Majumdar, 2005 and UNESCO, 2002b.

1. The Emerging Stage

The emerging stage is linked with institutions at the beginning stages of ICT development. 
Such institutions begin to purchase computer equipment and software or perhaps have had 
some donated. In this initial phase, administrators and teachers are just starting to explore the 
possibilities and consequences of adding ICT for school management and the curriculum. The 
institution is still firmly grounded in traditional, teacher-centered practice. For example, teachers 
tend to lecture and provide content while students listen, take notes, and are assessed on the 
prescribed content. Institution organization provides discrete time periods for each subject. 
Learners’ access to technology is through individual teachers. A curriculum that focuses on basic 
skills and an awareness of the uses of ICT assists movement to the next approach.

The focus in the emerging stage is on the basic technical functions and uses of ICT. This stage 
involves teachers’ competencies in word processing, spreadsheet, database, presentation software 
and uses of Internet and e-mail. Besides the kinds of ICT competencies relating to concepts and 
operations, there are many social, legal and ethical issues associated with the use of ICT about 
which teachers need to know. The facilities required to access information easily from remote 
sources, the ability to download it to a personal computer, and the utilization of the information in a 
classroom assignment, brings with it a host of social, legal, and ethical issues relating to copyright, 
evaluation of information sources, and appropriate forms of acknowledging electronic information.

Institutions at the emerging stage can be identified by judging the extent of indicators of performance 
against eight characteristics of institutions, as presented in Table 1 below (UNESCO, 2002b).
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Table 1: Indicators to Determine an Institution’s Implementation of ICT at the Emerging Stage

Characteristics Indicators

1. Vision Dominated by individual interest. Limited. Pragmatic.

2. Learning and pedagogy Teacher-centered. Didactic.

3. Development plan and policies Non-existent. Accidental. Restrictive policies. No 
planned funding.

4. Facilities & resources Stand-alone workstations for administration. Individual 
classrooms. Computers and printers. Word processing, 
spreadsheets, databases, presentation software. 
Institution administration software. Games.

5. Understanding of curriculum ICT literacy. Awareness of software. Responsibility of 
individual teachers.

6. Professional development for 
institution staff

Individual interest.

7. Community Discreet donations. Problem-driven.
Accidental.

8. Assessment Equipment-based. Budget-oriented. Discrete subjects. 
Didactic. Paper and pencil. Controlling. Closed tasks.
Responsibility of individual teacher.

One can deduce from Table 1 that the school’s vision of learning and ICT at the emerging stage 
is beginning to develop. The use of ICT is focused on computers under the responsibility of an 
enthusiastic individual or a small group with very specific uses for teaching or administration, 
based on their own knowledge and expertise. The vision is a pragmatic response with access to 
resources and expertise available.

The individual teacher is responsible for discrete lessons concentrating on the development of 
ICT skills and the transmission of subject knowledge. The pedagogy of the enthusiastic individual 
or small group of teachers is restricted by the institute organization and fixed timetable lesson 
periods.

The development of ICT in the institution is separate from the overall institutional development 
plan and policies regarding curriculum, personnel, professional development, finance, community, 
teaching, learning and assessment. Teachers and students discover for themselves opportunities 
to use computers and software.

The ICT facilities and resources consist of a few isolated, stand-alone computers and printers in 
the institute office and a few classrooms. The content available is very limited consisting of generic 
office type applications and institution management software, with a few games providing reward 
to some students. Content will be determined by the needs of a few teachers and their teaching.
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ICT teaching is to ensure students are ICT literate. The curriculum is structured to teach students 
a sound basic understanding of available software applications. The curriculum is planned and 
delivered by individual teachers.

Learning and ICT training will emphasize the need to learn to operate a limited range of software for 
teaching and administration. Individual members of staff will identify their training needs, which is 
generally restricted to technical training. The ICT development plan will identify training separately 
from other institute training and professional development. ICT training and development is partly 
funded by the institute and teachers.

Community involvement in the institute is a welcome, although often an un-planned activity. There 
may be contribution by community members to institute activities and the institute becomes a 
focus of the community.

Assessment strategies emphasize the limiting nature of equipment and budget on levels of 
attainment. Paper and pencil testing is widely used due to the limited ICT resources. Assessment 
allows the teacher to control the pace of learning. Assessment tasks and moderation of levels of 
attainment is the responsibility of the individual teacher. ICT assessment is independent of other 
student and institute assessments.

2. The Applying Stage

In the applying stage, teachers use ICT for professional purposes, focusing on improving the 
teaching of subjects so as to enrich how to teach with a range of ICT tools. The applying stage 
is linked with institutions in which a new understanding of the contribution of ICT to learning has 
developed. In this phase, administrators and teachers use ICT for tasks already carried out in 
institution management and in the curriculum. Teachers still largely dominate the learning 
environment. For example, instruction may be supplemented with ICT such as electronic slide 
presentations and word-processed handouts. Students receive instruction and add notes to 
teacher prepared handouts. They use ICT tools to complete required lessons and are assessed on 
prescribed content. Institute organization provides discrete time periods for each subject with some 
flexibility to combine subjects and time periods. Learner access to technology is through one or two 
classroom computers and computer labs. Until now, ICT has been taught as a separate subject 
area. To move to the next phase, the institute chooses to implement an ICT-based curriculum that 
increases ICT across various subject areas with the use of specific tools and software.

Institutions at the applying stage can be identified by judging the extent of indicators of performance 
against eight characteristics of institutions, as presented in Table 2 below (UNESCO, 2002b).
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Table 2: Indicators to Determine an Institution’s Implementation of ICT at the Applying Stage

Characteristics Indicators

1. Vision Driven by ICT specialists.

2. Learning and pedagogy Factual knowledge-based learning. Teacher-centered. Didactic. 
ICT a separate subject.

3. Development plan and policies Limited. ICT development led by specialist. Centralized 
policies. Hardware and software funding. Automating existing 
practices.

4. Facilities & resources Computer lab or individual classrooms for ICT specific 
outcomes. Computers, printers and limited peripherals. Word 
processing, spreadsheets, databases, presentation software. ICT 
software. Internet access.

5. Understanding of curriculum Applying software within discrete subjects. Use of artificial and 
isolated contexts.

6. Professional development for 
institution staff

ICT applications training. Unplanned. Personal ICT skills.

7. Community Seeking donations and grants. Parental and community 
involvement in ICT.

8. Assessment Skills-based. Teacher-centered. Subject focused. Reporting 
levels. Moderated within subject areas.

Table 2 depicts that the institute’s ICT specialist is responsible for any statement about a vision of 
learning and ICT in the school. There is an emphasis on learning about ICT and developing the 
institute’s facilities and resources.

A teacher-centered didactic approach focuses on development and transmission of ICT skills and 
factual knowledge. The pedagogy of the institute ICT specialist drives the teaching and use of ICT 
as a separate, specialist subject.

Responsibility for development of an ICT plan and policies is delegated to the ICT specialist in 
the institute. Emphasis is placed on acquiring computer equipment and resources but plans and 
policies centralize the use and access to ICT resources, tightly managing access opportunities. 
Funding is provided for the acquisition of hardware and software in support for a defined part 
of the institute’s curriculum and pedagogy. The institute plan seeks to increase teaching and 
administration efficiency and effectiveness.

The institute ICT specialist manages all available ICT resources, such as any computer laboratories 
in the institute and stand-alone computers in classrooms, together with access to these. There is 
a limited range of computer peripherals such as printers with usage specific to the ICT curriculum. 
Internet access is available for some of the computers in the institute. Software is available to 
teach the ICT curriculum. The applications are used within teaching contexts created by individual 
teachers to provide clear and predictable results for students, ensuring success. The Internet and 
the World Wide Web are used in a customized way with planned access to selected sites to ensure 
predictable outcomes to lessons.
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ICT teaching will provide opportunities for students to apply their ICT literacy skills using teacher-
created examples within specified contexts. The curriculum is structured to provide students with 
opportunities to apply their ICT literacy in other subject areas to acquire specific skills and knowledge.

Skills training will be provided to support teachers of the ICT curriculum. The training will support 
the use of individual software applications and learning resources. Training will concentrate on the 
management of ICT, emphasizing personal ICT skill development. Training will tend to be “just-in-
time” for a specific teaching topic or to coincide with the arrival of a new piece of software. Internet-
based training will emphasize the identification of information, with direct support for the existing 
curriculum in a range of subjects.

The institute ICT specialist will seek donations and grants to develop the ICT resources and facilities 
within the institute. ICT skills of parents and community members will be sought in support of the 
specified curriculum.

Assessment allows teachers to report students’ level of ICT literacy and their ability to apply what 
they have learned in ICT and other subjects. Individual teachers share assessments of students’ 
attainment with other teachers within their subject area to moderate their reporting of standards 
of attainment. The assessments provide the opportunity for teachers to amend their curriculum. 
Assessment strategies are the responsibility of individual subject areas.

3. The Infusing Stage

In the infusing stage, teachers infuse ICT in all aspects of professional life to improve student 
learning and the management of learning processes. ICT enables teachers to become active and 
creative in stimulating and managing the learning process, by infusing a range of preferred learning 
styles and uses of ICT in achieving educational goals. Teachers are required to master authoring 
tools, animation tools and multimedia tools to develop instructional software in different subjects.

The infusing stage is linked with institutes that now have a range of computer-based technologies 
in laboratories, classrooms, and administrative areas. Teachers explore new ways in which ICT 
changes their personal productivity and professional practice. The curriculum begins to merge 
subject areas to reflect real-world applications. For example, content is provided from multiple 
sources, including community and global resources through the World Wide Web. Students’ 
access to technology enables them to choose projects and ICT tools that stimulate learning and 
demonstrate their knowledge across subject areas. Institute organization provides the flexibility to 
combine subjects and time periods. Learners have more choices with regard to learning styles 
and pathways. They take more responsibility for their own learning and assessment. ICT is taught 
to selected students as a subject area at the professional level. To advance to the next phase, 
institutions choose an ICT curriculum that allows a project-based, ICT-enhanced approach. These 
schools begin to involve the community more in the learning environment and as resource providers.

Institutions at the infusing stage can be identified by judging the extent of indicators of performance 
against eight characteristics of institutions, as presented in Table 3 below (UNESCO, 2002b).
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Table 3: Indicators to Determine an Institution’s Implementation of ICT at the Infusing Stage

Characteristics Indicators

1. Vision Driven by subject specialists. Discrete areas.

2. Learning and pedagogy Learner-centered learning. Collaborative.

3. Development plan and policies Individual subject plans include ICT. Permissive policies. 
Broadly-based funding, including teacher professional 
development.

4. Facilities & resources Computer lab and/or classroom computers. Networked 
classrooms. Intranet and Internet. Resource-rich learning centers. 
Range of devices, including digital cameras, scanners, video 
and audio recorders, graphical calculators, portable computers, 
remote sensing devices. Video-conferencing. Word processing, 
spreadsheets databases, presentation software. Range of subject-
oriented content.
Multimedia authoring, video/ audio production. Range of subject 
specific software.

5. Understanding of curriculum Infusion with non-ICT content. Integrated learning systems. 
Authentic contexts. Problem solving project methodology. 
Resources-based learning

6. Professional development for 
institution staff

Subject specific. Professional skills. Integrating subject areas 
using ICT. Evolving.

7. Community Subject-based learning community providing discrete, 
occasional assistance, by request. Global and local networked 
communities.

8. Assessment Integrated. Portfolios. Subject-oriented. Learner-centered. 
Student responsibility Multiple media to demonstrate attainment. 
Moderated across subject areas. Social and ethical as well as 
technical.

It is evident from Table 3 that the institute’s learning and vision for ICT is developed and shared 
by subject specialists who seek to increase student levels of attainment in their subjects, exploring 
new ways of learning and the management of learning. The vision belongs to all staff and to the 
institute’s local and global learning communities, as well as to students.

A learner-centered approach, supporting students’ choice of preferred learning styles and learning 
environments, tends to dominate. Students are able to collaborate with other learners, infusing 
learning across subjects, and utilizing a wide range of resources found by students. The use of ICT 
to investigate and explore new approaches to learning is accepted.

The individual subject areas infuse ICT into their plans and policies within the total institution 
development plan and policies. The institution’s planning processes encourage collaborative 
approaches to learning and the management of learning by staff and students. Funding of ICT 
is broadly-based and integral to the annual budgetary cycle. The provision of funding covers all 
aspects of ICT, including professional development of institute staff.
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The whole institute is networked to ensure access to multimedia and learning-rich resources via 
the institute’s Intranet and the Internet wherever students and teachers are, in or out of institute. 
The computer labs and classroom computers are sufficient in number to allow ready access by 
students and staff in most subjects across the institution. Software content is critically appraised 
to ensure it matches the requirements of the curriculum supporting a wide range of multi-sensory 
learning styles. All staff help identify the software and learning resources required. A wide range of 
peripheral and remote working devices, including video-conferencing, is provided and integrated 
into the curriculum. Large and small group presentation facilities are readily available.

The curriculum provides the opportunity for students to utilize their ICT literacy skills in real 
problem solving by means of project work that offers new ways for students to demonstrate 
their learning. The curriculum seeks to use real contexts for learning, using institute-based and 
externally available resources. ICT is used as a tutor to support specific learning goals. Teachers 
regularly review the curriculum for opportunities to incorporate the use of ICT.

Emphasis is placed on the professional development of teachers’ subject skills and their capabilities 
to apply ICT in a range of contexts. The provision of institute-based, in-service training to support 
the shared development of collaborative, cross-curriculum uses of ICT complements any external 
professional development provision. The institution’s program of professional development has 
evolved to meet changing needs and new opportunities.

Staff and students make ready use of their local and emerging global learning communities to 
provide specific assistance for additional opportunities offered through ICT, especially the Internet 
and video-conferencing. The institute has a regular program to attract donations and grants to 
further develop ICT resources and curriculum within the institution.

Students’ assessments are not limited to specific subjects, with reports on attainment informing 
all teachers in planning teaching and learning programs of study. Students are responsible for 
maintaining personal portfolios of their work, demonstrating their attainment, over one or more 
years, using ICT facilities and resources to complement paper-based records. The assessments 
inform whole institute curriculum planning and resource allocations.

4. The Transforming Stage

The transforming stage is linked with institutions that have used ICT creatively to rethink and renew 
institute organization. ICT becomes an integral part of daily personal productivity and professional 
practice. The focus of the curriculum is now much more learner-centered and integrates subject 
areas in real-world applications, both in real and virtual environments. For example, students 
may work with community leaders to solve local problems by accessing, analyzing, reporting, and 
presenting information with ICT tools. Learners’ access to technology is broad and unrestricted. 
They take even more responsibility for their own learning and assessment. ICT is taught as a 
subject area at an applied level and is incorporated into all vocational areas. The institution has 
become a centre of learning for the community.
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Teachers need to master special software, learning management system simulation and modeling 
tools, expert system, semantic networking and various web tools, in order to innovatively transform 
the teaching and learning system.

Institutions at the transforming stage can be identified by judging the extent of indicators of performance 
against eight characteristics of institutions, as presented in Table 4 below (UNESCO, 2002b).

Table 4: Indicators to Determine an Institution’s Implementation of ICT at the Transforming Stage

Characteristics Indicators

1. Vision Leadership. Acceptance by entire learning community. Network-centered 
community.

2. Learning and pedagogy Critical thinking and informed decision-making. Whole learner, multi-sensory, 
preferred learning styles. Collaborative. Experiential.

3. Development plan and 
policies

ICT is integral to overall school development plan. All students and all teachers 
involved. Inclusive policies. All aspects of ICT funding integral to overall 
school budget. Integral professional development.

4. Facilities & resources Whole school learning with ICT with access to technology resources and 
a wide range of current devices. Emphasis on a diverse set of learning 
environments. The whole range of devices in the column to the left and 
web-based learning spaces. Brainstorming. Conferencing and collaboration. 
Distance education. Web courseware. Student self-management software.

5. Understanding of 
curriculum

Virtual and real-time contexts, new world modeling. ICT is accepted as a 
pedagogical agent itself. The curriculum is delivered via the Web and staff in 
an integrated way.

6. Professional 
development for institution 
staff

Focus on learning and management of learning. Self-managed, personal 
vision and plan, school supported. Innovative and creative. Integrated learning 
community with students and teachers as co-learners.

7. Community Broad-based learning community actively involved parents and families, 
business, industry, religious organizations, universities, vocational schools, 
voluntary organizations. Global and local, real and virtual. Institute is a 
learning resource for the community – physically and virtually.

8. Assessment Continuous. Holistic – the whole learner. Peer-mediated. Learner-centered. 
Learning community involvement. Open-ended. Project-based.

From Table 4 we can realize that the institution provides leadership to its learning community, 
providing innovative and creative access and opportunities to learning and the management of 
learning, maximizing the contribution of ICT to realize the school of tomorrow, today. The institute 
sees itself as network-centered, providing a physical place to learn, as well as web-based learning 
spaces, accessible any time, anywhere, by students and staff.

Emphasis is upon the whole learner in all aspects of their learning, with a focus on critical thinking skills 
and well-founded decision-making. Every student is responsible for his or her own learning. Learning 
is experiential, with learning pathways and learning styles continuously changing to meet learner 
requirements. The use of ICT to investigate and explore new approaches to learning is expected.
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The institute and learning community use ICT to rethink creatively and to renew the learning 
environment of students and staff, including the development planning and policy-making 
processes. The plans for the institution seek to support continuous change and renewal, striving to 
provide truly differentiated and individualized curriculum for all students, and seeking to maximize 
student achievement. ICT funding is seen as essential as funding for basic utilities like water and 
power. Effective, accessible, and inclusive ICT ensures that learning environments are mission-
critical to all staff, students and learning communities.

A whole school learning and ICT infrastructure provides ready access to innovative learning 
environments and contexts. Institution facilities and resources are designed and enabled to 
support continuous change and development of approaches to learning, the management of 
learning, and technology.

The curriculum is enabled by an understanding of the learning needs of every student, informed 
on a continuous basis by management of learning systems. Students’ ICT literacy skills are 
assumed to enable learning readily within a personalized curriculum. The curriculum uses as a 
matter of course virtual and real world, real-time contexts, and modeling. Students are involved 
in solving real problems.

Focus is placed on learning and the management of learning, with specific ICT training provided 
when it is required. Teachers’ development is self-managed, and informed by a well-founded 
personal vision and plan, that supports the school’s overall vision and the needs of the learners. 
Teachers accept their role as co-learners, learning together with their students. Teachers are 
committed to professional development as a continuous, critically reflective process.

The community is a natural partner with the institute, actively involved in all aspects of the staff 
and students’ learning processes, and providing real-world contexts through which learning takes 
place. In turn, the institute is a learning resource for the whole community, offering access to local 
and global learning environments with physical visits as well as virtual visits through the Internet. 
The institution is as much a part of the community as the community is a part of the institute: the 
boundaries are indistinct to the observer.

Students are responsible for their own continuous assessment to inform and plan a personal 
curriculum that is matched to their preferred learning styles. The assessments are moderated 
between students as well as between teachers, providing a holistic view of the whole learner 
across the curriculum. Students maintain a portfolio of all their work on the network. Students’ 
attainments and preferred learning styles determine the institute’s curriculum and policies. Staff 
and student assessments determine the management of learning.
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5. Summary

The four stages of the ICT4TED model are described above as a continuum. Although the 
approaches above are not a necessary hierarchical, they are intended to illustrate the steps 
towards growing ICT confidence and competence that many teachers go through, before 
beginning to transform teaching practice and the learning of their students. Bearing in mind the 
contextual factors of change and lifelong learning, teachers are required to be competent in using 
new hardware and software. Technological competencies also have an attitudinal dimension. A 
positive attitude towards ICT and a clear understanding of the potential of ICT in education are 
critical for the success of institutions using the model (Majumdar, 2005).

Fig.1: Points of support provided by teacher education to promote movement through the stages 
of ICT development

As can be seen from Figure 1, a program of teacher development can help individual teachers 
move through the four stages in ICT4TED. The ICT activities that a development program provides 
are likely to deepen in complexity as a teacher’s understanding and skills improve. The activities, 
therefore, have to be carefully designed to promote a teacher’s movement into the next stage. 
Level-1 supports promote movement from stage 1 to stage 2, level-2 supports promote movement 
from stage 2 to stage 3, and level-3 supports promote movement from stage 3 to stage 4. Each 
stage of the ICT development model characterizes the expertise the teacher is required to possess 
in pedagogy clusters, technology clusters and integration strategies.

For example, teachers who are in the emerging stage are first becoming aware of the potential to 
use ICT in teaching and learning. The development program might provide basic support through 
guidance by a mentor who helps these teachers to use ICT within their subject areas in simple 
but important ways. This will encourage the movement of these teachers into the applying stage, 
in order to be engaged in more complex activities that promote deeper understanding. Here, the 
development program might provide support through opportunities for discussion with colleagues 
doing similar work, or by providing collections of effective ICT infusions on a resource website. This 
encourages further growth into the infusing stage, when these teachers begin to apply knowledge 
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and skills from other subjects into project based curricula. In the transforming stage, teachers 
specialize in the use of ICT tools to create an innovative learning environment. This is a completely 
new way of approaching teaching and learning using ICT. In this stage, various software like 
experts systems, semantic networking, modeling and simulation etc., can be utilized to support 
innovative pedagogical approach.

Teachers just beginning to develop pedagogical skills are to be measured by standards 
represented by the emerging level of pedagogy. They progress through the standards as they 
further develop their skills. It is important to note that some teachers who have strong pedagogical 
skills and understanding may have limited skills with technology; for this, such teachers would 
be evaluated by the infusing standards in pedagogy, and the emerging standards in technology 
skills and integration strategies. Again, the standards for integration strategies at all levels have 
to reflect infusions of technology that support meaningful learning. With this approach, teachers 
are stimulated to develop through a natural progression implied by the standards, gaining both 
competence and confidence as they do so.

Why are such careful support strategies required? According to Majumdar (2005) this is because 
teachers resist ICT innovations that do not match the context in which they work, but tend to 
integrate technology when it addresses real classroom problems, situations and learning goals. 
Teachers adapt to change when it is possible to set the goals, to have opportunities to acquire 
the needed skills, and to reflect on learning. It is the desire of teachers to infuse ICT directly into 
students’ academic lives so that student activities are authentic and meaningful from the earliest 
stages. A similar approach towards teacher training needs to be adopted. Teachers are required 
to develop the simplest ICT skills in the midst of authentic teaching and learning activities that are 
seen as viable ways to solve existing professional and pedagogical problems.

Teacher development is to be carefully planned, which is appropriate to a teacher’s understanding 
and skills. This means that teachers learn to use ICT always within their zone of proximal 
development, so that activities are simple enough that teachers can place new ideas within the 
context of previous understanding, but are challenging enough to give their work meaning and 
purpose. Standards can play a key role in facilitating this kind of support.
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