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I. INTRODUCTION.  

An enduring image I have is of a computer classroom in a small town in rural Southern India about seven years ago, where fifteen computers connected to the world through a high speed Internet connection were all covered with plastic sheets while the children sat on the floor and the teacher taught the basics of word processing using the blackboard.  The computer lab had been provided free of cost as had the connectivity—but the students were not allowed use of the computers because they would ‘spoil’ the computers.  All my arguments to the headmistress to use the systems to help students came to no avail until I explained to her that by using a simple programme, she could keep track of her teachers’ attendance and leave records; as well as their salary details. Her ears perked up then and her interest arose, and I believe, she must have started using the systems, at least for office automation.

To me, this image is symbolic of the perennial paradox that faces the education system today—constancy amidst change. Over the six decades of India’s independence, teaching practices have changed little while the requirements of a modern society have transformed drastically. The system has modified the curriculum, dumping more burdens on the teachers and more content on the students. But embedded in the policies, work routines and expectations of educational administrators, teachers, and parents remains a set of contradictory educational philosophies and pedagogies best described by Cuban (1986)
.

· How does one socialize children into the mainstream yet retain and nourish each child’s individual creativity?

· How does one teach the best of the past but ensure that each child receives and possesses the skills necessary in changing community?

· How does one teach respect and obedience to authority but encourage children to question and think?

· How does a teacher teach and blend cooperation with intense competition among students?

Coping with these conflicting messages, teachers must also work within hierarchical structures, in a frozen time frame of about five and half hours a day.  Teachers as a result have invented their own systems to cope and have done this by concentrating on transferring knowledge and skills through lecturing, black board and chalk, in-class exercises and home work. This has worked and teachers have been able to provide continuity across generations.

But times have changed and so have public expectations, leaving teachers constantly open to the criticism that they are unwilling to change. Their major tools of trade have been the textbook and prescribed exercises therein; repetitive activities by way of homework, with little thought to a concept of a teaching method that goes beyond the textbook and outside the classroom.

Changes in Indian education have gone beyond mere public expectations and rapidly rising demand. In addition to access and equity, there are the ongoing issue of relevance and quality. Concurrently, there are constitutional requirements to ensure equal access and inclusiveness as well as opportunity in education.  When these are juxtaposed with the issues of mounting challenges in a time of declining resources, make the use of new methods of teaching no longer a matter of choice, but an imperative.  No longer will the tools of the nineteenth and twentieth century serve the needs of the twenty first.  

Chalk and slate, books and pictures were and sometimes remain the sole visual media available to the teacher to strengthen teaching and stimulate the students.  More recently, films, radio and television, tape recorders and computers have entered the teacher’s cupboard of tools as helpers.  But the use of these tools is dependent on a variety of issues from policy and purpose; educational reform; innovation and/or forced compliance, access and availability; the grammar and capability of each individual tool; and conditions and contexts of use.

The purpose of this paper is to explore these issues within the experiences of global and national settings and practices and with specific focus on teacher education and to suggest a road map that individual teachers can follow in their classrooms to reduce their own teaching burden while making learning enjoyable, fun and productive.  To do this, the paper will begin by defining concepts and terms commonly used when referring to ICTs and education.

II. UNPACKING THE CONCEPTS

The “on-again, off-again” romance between educators and technology is partly based on an inadequate understanding of each other between educators on the one side and the technologists on the other.  This has resulted to both misunderstanding and distance between the two, and as a consequence, attempts at coming together, clouded as they are by suspicion and resistance, do not yield fruit.  To address these problems, it is necessary to get to the basics in terms by unpacking the concepts.

II.1
Information and Communication Technologies (ICTs). 

Definitions of ICTs vary widely depending on contexts and conditions of use. For this discussion, we adopt the definition provided by the United Nations Development Programme (UNDP):

ICTs are basically information handling tools — a varied set of goods, applications, and services that are used to produce, store, process, distribute and exchange information. They include the “old” ICTS of radio, television and telephone, and the “new” ICTs of computers, satellites and wireless technology and the Internet. These different tools are now able to work together, and combine to form our “networked world”, a massive infrastructure of interconnected telephone services, standardized computer hardware, the Internet, radio and television, which reaches into every corner of the globe. 

ICTs can be broadly classified into analog and digital, synchronous and asynchronous. Analog data is received in a continuous stream while digital information reads analog data using only ones and zeros. The older broadcast television and radio, as well as videocassette recorders, were analog devices. But these media are fast becoming digital and so can easily be used with other digital devices such as DVD players. Computers can only handle digital data, which is why most information today is stored digitally. 

Depending on the ICT tool, these can be further categorized as synchronous or asynchronous.  Synchronous ICTs requires that both the providers and users are together at the same time, although they may be in different places.  Asynchronous ICTs allow for providers and users to be at different times and different places.  

There are also two different aspects of the ICTs—hardware and software.  Hardware refers to the tool itself; while software refers to the application and the content.  For instance, the book is the hardware, the content is the software.  The radio set is the tool, and the content is the software.  Among computers, there is the machine itself—the hardware; and then there are computer applications which are the software used for creating the content.  It is important to remember that in all cases, the same hardware can be used for different applications and with different content.  Table 1 indicates the different ICT tools (hardware) currently in use in the world.

Table1. Classification of ICT tools in current use

	Synchronous ICTs

(requires providers and users to be together at the “same time” while allowing for “different places”)
	Asynchronous ICTs

(allows for providers and users 

to be at “different times” 

and “different places”)

	Audio-graphics

Computer conferencing (synch)

Electronic blackboard

Radio

Satellites

Tele-classrooms

Tele-conferencing

Television

Broadcast

 - radio

 - cable

Telephony
	Computer-based learning

Computer conferencing (asynch)

Computer file transfer

Correspondence materials

Electronic bulletin boards

E-mail

Facsimile

Multimedia products such as CD-ROMS

Web-based technologies (e.g. websites)

Tele-CAI

Video-cassette, disc


None of these technologies is a single or a one size fits all solution.  Unfortunately confusion in a clear understanding of the strengths and weaknesses, potentials and limitations of the tools has led policy and decision makers, decision makers, and technologists all to make erroneous decisions regarding deployment and use of ICTs in educational settings.  As a result, instead of having solutions, there are ‘end to end problems’ leading to inefficiency, ineffectiveness, poor utilization, resistance to use, frustration, and harsh criticism from all quarters alike.
  Table 2 shows the strengths and weaknesses of different ICTs

Table 2:  Strengths and Weaknesses of Different ICTs

	ICT
	Strengths
	Weaknesses

	Print technologies
	Familiarity

Reusable

Can provide depth

Allow economies of scale

Allow uniform content and standards
	Limited by literacy

Static in time

Updating difficult

Passive, one way technology with little or no interactivity

	Broadcast Analogue Technologies (Radio and TV)
	Familiarity

Speed of delivery

Provides vicarious experience

Allow Economies of scale

Uniform content and standards possible

Rugged, ease of use
	Limited access

Static in time, Synchronous

Updating difficult 

Not problem or location specific

Passive, little or no interactivity

One size fits all content for all groups of people

High start up, production and distribution costs

	Digital (Computer and Internet Based Technologies)
	Interactive

Low per unit cost

Allow Economies of scale 

Uniform content and standards possible

Can be updated easily

Problem and location specific

User friendly


	Limited access still

High development costs

Capacity of providers

Computer literacy essential for use

Local content

The real issues of human resources; political will; inadequate understanding of how and why


II.2   Educational vs. Instructional technology.  

There is much content currently available from a multiplicity of media—radio, television, computer based and in the World Wide Web—that at, first glance would come under the rubric of educational content.  But it is necessary to distinguish between educational and instructional content, when in the context of use of such content for teaching and learning purposes. 

Educational content is meant for broad and diverse audiences, is generally to create awareness, providing enriching information about various topics and themes.  The nature from such content is broad, multidimensional, and even incidental. 

Instructional content, on the other hand has a clearly defined target group, clear objectives, and the format and treatment is target related.  Evaluation of such instructional content is through critical monitoring and evaluation through carefully determined milestones, markers, and processes. 

The discussion, especially about ICTs and education must then be defined clearly and confined to discussion and debate about any device and content available to teachers for use in instructing students in a more efficient, effective and stimulating manner beyond the mere use of a teacher’s voice.  It may be educational and/or instructional, but it must enhance the teacher’s ability and/or enrich the learning experience.  

II.3   ICTs and Education. 

Because of the way in which technological innovation, especially the telecommunications and computer revolution, has driven modern society to transition from industrial to knowledge based societies, it is necessary to be very clear about what the various uses of ICTs as they relate to education are.   

There is often confusion in understanding what the term “ICTs in education” means.  In some instances, it has meant ‘ICT education, i.e. the creation of a pool of human resource to cater to the growing knowledge society needs of developed countries and thereby move along the path of the Asian success stories.  In other countries, the use of ICTs in education has meant ‘ICT supported education’ and this has resulted in a large number of distance learning systems providing learning opportunities and consequently increasing access to education.  In still some other cases, the term has meant ‘ICT enabled education’—essentially meaning the use of ICTs as a primary channel of educational interaction, i.e. e learning and m learning.  Other activities have also come under the rubric of ICTs in education.  The trends which are emerging and which involve ICT adoption are specifically in the areas of open learning models (both as distance learning and as knowledge networks); the collaboration and sharing across schools and school systems (Schoolnets); and the different ways in which teachers are using ICTs to enhance teaching and learning processes in their classrooms.  Adding to the array of applications are the sectors in which ICTs are increasing being deployed—formal and non formal education settings and for broad educational and specifically instructional purposes.  

For the purpose of this discussion, the term ICTs and education is understood to mean the use of ICTs to enhance the country’s need to increase access to education while also ensuring relevance and quality.  In this goal, teachers play an important role and therefore, the perspective of the teacher is adopted—whether it is teacher reluctance, teacher expertise, or teacher response to the use of ICTs in the educational process.  Since the deployment of ICTs is no longer a matter of choice—it is an imperative, a compulsion—we will probe some of what global experiences are in using ICTs; and we will focus on how teachers can be empowered to use ICTs for their own and their students’ benefits.

Different ICTs have different potentials to contribute to the different aspects of educational development and effective learning.  Planning for use necessitates an understanding of the potential of different ICTs to meet different objectives.  This understanding affects the choices of technologies and the modalities of their use.  

Finally, while ICTs do offer many beneficial opportunities for education, they are no substitute for formal schooling, even if technology may play a part in meeting the needs of children or adults who, for economic, social, or other reasons, cannot go to a conventional school or class.   For instance, in male dominated societies, technology has proven a cost effective alternative to all female schools for educating women without disrupting social and cultural conditions.  Television, radio and Internet based technologies enable girls to continue their studies from home or small learning centres
III. SUMMARIZING GLOBAL EXPERIENCES

The impact of ICTs on education has been second only to their impact on business practices around the world. Even a quick broad survey of national efforts will reveal that the use of ICTs is as extensive as it is diverse, ranging from a long history of use of conventional media—radio and television in countries like China, India, and Mexico to the more recent and very successful use of ICTs in education in Singapore.  Decision makers and teachers, who were earlier very skeptical, now want to know how this innovation will increase access to educational opportunities, what the costs are and what impact there will be on the key issues plaguing developing country attempts to address educational issues—access, equity, resources, and quality.   Access and equity are enabled by extending reach, while quality remains the same irrespective of time and distance, and ICTs based systems are cost effective in the long run.

The right to and the demand for education has grown exponentially, while the capacity of national educational systems to meet such demand has not, whether it be to provide classrooms or to hire a sufficient number of teachers.  At the same, a parallel growth has taken place in the growth of media, print, broadcast, and computer and the Internet. The convergence of educational demand with the potential capacity of ICTs to meet such demand has renewed afresh debates about the use of technology to enhance educational outcomes without sacrificing quality.  

Global developments over the last half of the 1900s and in the present decade follow a familiar path.  Technological developments have preceded and sometimes overtaken educational planners and administrators.  At the same time, developmental costs have remained high, while deployment costs have rapidly decreased.  Results from the field have often yielded contradictory results—often at odds with planners’ expectations and have, consequently added to the debate on effective use.  The tug of war between big media efforts (such as educational television at a national level) and small media such as community radio has continued.  Developments in digital technologies (especially computer and Internet based) promising personalized learning at a localized and individual level have added a new dimension.  Teachers are expected to have new roles and the teaching process is said to have transformed but there is little attention provided for the professional development of teachers.

III.1
Broadcast technologies.  

Looking at worldwide attempts to harness the technologies, one comes across a kaleidoscope of activities—from very large national efforts such as the China Radio and Television University (CCRTV), Mexico’s Telesecundaria, Brazil’s Telecurso 2000, and India’s School education programmes, the District Primary Education Project (DPEP), and  the Countrywide Classroom (CWCR) to the consortial arrangements of the University of the South Pacific (USPNet).

Contexts that determined the need for large-scale broadcast initiatives (where scale can be defined in terms of the size of geographic and population groups to be covered or the complexity of operations) and the choice of technologies by different countries have been very much bound by national realities.  Yet they follow a familiar pattern.  

Mexico’s need to fill the void created by a paucity of teachers in rural areas and the urgency to provide educational access and opportunity to students in far flung rural areas was the environment in which Mexico chose to use educational television in the Telesecundaria Project.  China had a similar need; the urgency to create a highly skilled human resource at post secondary levels of education.  The University of the South Pacific was faced with a situation of a small number of learners wanting education but isolated and spread across a wide geographical region while India needed to supplement and support its ground level efforts in education through the use of broadcasting to reach the unreached.  And in Africa, individual countries suffered from severe lack of resources, financial and human, to address human resource needs—hence the need for continent-wide initiatives.

The countries followed and used the latest technology of the day, to transcend barriers of distance, poor infrastructure, lack of schools and colleges and illiteracy.  Each made major investments in creating national and international technology grids enabling the development and delivery of content.  Each made investments in content development—with curriculum specialists, teachers, producers and researchers coming together in interdisciplinary teams to create content that would be relevant to national priorities and socio cultural contexts.   Few made parallel investments in teacher education and teacher supports.
While all of them are running fairly successful, they have faced similar issues and challenges.  The struggle has always been to reduce the rigidity imposed by a synchronous model with an in built rigidity because of television scheduling, and to create a pedagogically sound balance between the visual power of televised images, demanding and intellectually stimulating learning activities that require reading and research and motivating the learners to undertake hands on activities.  

Similarly all have had to address the issues of centralized planning and deployment versus local relevance and regional needs and demands.  All of them have had to face continuously daunting challenges of access, equity and interactivity and have been, to some extent, overtaken by technological developments emerging out of the digital revolution.  Even with decreasing costs of technology, the upgradation and replacement of obsolete equipments has been a constant headache.  As a consequence, all the large-scale efforts have been seeking to use digital technologies to enhance access and quality to their learners while promoting interactivity between learners, and between the learners and the teachers at lower costs.  

Some like India have developed educational broadcast channels such as the Gyan Darshan Network and dedicated satellites such as EDUSAT for audio, video, and data transmission and interactivity.  EDUSAT is supposed to bring the teacher and learner together through a technology bridge.  India has also well developed institutions for the production of content at all levels of education.  China has moved quickly to create the China Education and Research Network (CERNET) and CEBsat system to provide basic support for scientific research and distance education; Mexico has created the “RED ESCOLAR” (School Network); and the University of the South Pacific has created the broadband USPNet-2000, a dedicated VSAT telecommunications network to provide audio, video, and data links between teachers and learners and between different campuses.

The Zambia Interactive Radio Project
 has used radio to reach and teach orphans of drought, famine, and the HIV/AIDS pandemic. Homework and assignments are written on a slate blackboard hanging from a tree surrounded by a few benches.  The teacher guides the students through the learning process with learning activities in mathematics, science, social science and English uses radio-based curriculum and teacher training materials.   Different formats such as stories, songs, physical activities and role play are used to help the learning process

Very positive results are reported from the project, with the learning centres increasing from two to twenty one, the number of mentors increasing rapidly, and the performance of children at these schools matching those of conventional schools elsewhere.  The highest learning gains took place where the children knew the least.

In Nepal and Sri Lanka, community radio has been used very successfully to reach and interact with isolated communities—and community radio such as in Sagarmatha and Lumbini in Nepal, and Kotmale and Uva in Sri Lanka  have explored the integration of Radio Browsing and Internet usage in the project.
  Philippines is also well known for the use of community radio to reach isolated audiences.
   

Satellite broadcasting is being used to reach out to poor communities on the WorldSpace platforms in Eastern Africa in one region.

 In 1996, the South African Broadcasting Corporation (SABC)
 set up a specialized unit. This unit was to be responsible for the development and supply of educational programming to its 3 television channels and 10 radio stations and the vast majority of South Africans who are serviced by public broadcasting. The SABC is the only public comprehensive multi-media service in South Africa. One other provider of educational broadcasting and multi media exists. The programmes are narrowcast via satellite. Other broadcasters focus on entertainment and are privately owned, subscription based channels.

Also in South Africa, but addressing a Pan African educational context is Mindset Network,  organization that uses satellite based broadcast and multimedia delivery to provide support to the educational curriculum for both teachers and students
  through creation, sourcing and delivery on a mass scale of quality and contextually relevant educational material through appropriate media to the primary and secondary school community; health community; vocation and enterprise community; higher education community; and under-developed and under-resourced communities where development can be achieved through education. To this end Mindset has two channels operating (Learn and Health) and will launch its third channel (Primary School) in 2005 and livelihood and higher education in 2006 respectively

III.2
Initiatives using digital technologies, especially the ICTs

A variety of efforts, global and local and targeting large audience groups as also small groups with special needs technology can be found in the education scenario.  There are global efforts to use digital technologies through either CBT (Computer Based Training) packages or Web Based Training (WBT) programmes.  Many of these are based in the developed countries but address global audiences.   There are examples of single mode virtual universities such as Jones International University (www.jonesinternational.edu); dual mode institutions such as University of Phoenix Online (www.uoponline.com) and the Penn State World Campus (www.worldcampus.psu.edu).  

There are developed country arrangements and partnerships such as Cardean University (www.cardean.edu); and Universitas21 (www.universitas21.com)
In the developing countries there are initiatives such as the Tamil Virtual University (www.tamilvu.org) providing access to Tamil Education easily and effectively through the web to millions of Tamils all over the world, and in the private sector, NetVarsity provides, at its site www.NetVarsity.com, opportunities for a global learning environment that crosses time & distance barriers. There are also partnerships between institutions as in the African Virtual University (www.avu.org), and across countries but within one institution such as in the USPNet.

There have been a number of initiatives in a variety of developing countries.  Some address continental issues, as in Schoolnet Africa
. “Schoolnet is a catch all phrase describing organizations and groups, both formal and informal, involved in promoting education through the use of new ICTs such as computer networks, e mail and the Internet in African schools.
   Schoolnets serve a variety of educational functions from the supporting and promoting policy frameworks in the use of ICTs in education; provision and maintenance of computers; teacher training in the educational use of computers; technical skills training, and developing school curriculum using ICTs.

Again, in the NEPAD E schools initiative, efforts are underway to  provide ICT skills and knowledge to primary and secondary school students that will enable them to function in the emerging Information Society and Knowledge Economy; to make every learner health literate; to provide teachers with skills to enable them to use ICT as tools to enhance teaching and learning; and to provide school managers with ICT skills so as to facilitate the efficient management and administration in the schools

Efforts at a nationwide level in Asia include those in Malaysia and Singapore.  In Malaysia, all 87 schools (rural, semi rural and urban) in Malaysia’s Smart Schools
 project have been equipped with computers and internet connections through leased lines.  The Smart School project was set up to support a centralized a data repository, to allow school principals, teachers, students, and parents to access school servers from their home computers via the Internet; to allow each pilot school to access on line information in other pilot schools and for transferring files between them; and to communicate with each other through e mail.  

Singapore has perhaps the most clearly spelt out policy and implementation plan for the use of ICTs in school education.  With computers in all classrooms and other learning areas such as libraries and special rooms, teachers and students have access to them at all times and can use them in the curriculum in an integrated way.
  The integrated programme also includes a significant sector of teacher training, pre service, induction, and  in service to equip teachers to become computer literate on the one hand and to learn to integrate ICTs into day to day teaching on the other.

Many ICT projects serve clearly defined communities and still others that are sector specific.   A search of global case studies in the use of digital technologies for initiatives yields so many cases in so many countries that it is a major task to read through and sift through the initiatives to determine what works, and what does not. 

When it comes to the application of wireless technologies, Bangladesh is probably the best demonstrated case of using wireless technology through the Grameen Phone programme to support many aspects of development education.
  In another initiative in Bangladesh, the Bangladesh Rural Advancement Committee (BRAC) is trying to put computers in 650 rural schools.
  Normally, a computer is placed in the school library under the supervision of the librarian, who works as an intermediary to help children to learn how to use it.  In one of the schools managed by BRAC at Roverpally, students share a computer for 45 minutes a week. The computer is connected to the Internet through a wireless link to the BRAC headquarters in Dhaka—a method more reliable and cheaper than using the existing telephone network.  

There are a number of initiatives in India
 in the application of ICT applications in education.   The Computer Literacy and Studies in School (CLASS) project, which started in 1984 was the first systematic attempt to use computers in school education and by 1989, about 2000 schools had computers.
 And in recent years, the teaching of computer science has become an integral part of school curriculum.   In the Goa Schools Computers Project
 collaboration between the Department of Education, the Knowledge Initiative Trust that manages the project seeks to help all secondary schools to set up a computer laboratory.  This path breaking initiative has helped each Goa school to have at least one computer.

In the Computer Assisted Learning Centre (CALC)
 project, the Azim Premji Foundation has covered more than a 100 schools where each is provided with six to eight computers and the emphasis is not on learning computers but to learn curriculum related content through multimedia.

In Operation Headstart in Madhya Pradesh, the Rajiv Gandhi Shiksha Mission has initated a computer enabled education programme where a set of three computers are provided in the nodal school of a school cluster called the Jan Shiksha Kendra.  More than 16 CD based lessons on mathematics, environmental studies, Hindi and English have already been developed for rural children.

For teachers’ education, steps in India include the Intel Teach the Future programme, where teachers are helped to learn how to best use technology to improve teaching and learning in 35 cities.
  The World Links
 network was started in India in January 2002 as a professional development initiative for preparing teachers to use computers in classrooms.

In India, forty-nine schools have Internet Learning Centers as part of Schools Online's South Asia Region program, which was launched in October 2000. The majority of the schools involved are located in under-served communities in six cities: Bangalore, Chennai, New Delhi, Hyderabad, Kolkata, and Mumbai. These schools in these states are members of the iEARN India program with teachers and students participating in online collaborative projects
.

In other parts of the world, small-scale initiatives abound but many are in a nascent stage.  In the Curriculum Net in Uganda
 as in the Networking of Guyana Schools
, progress has been reported in changing teacher attitudes and demystifying the technologies.  In Bangladesh, the Drik-Learn initiative is bringing computers and computer education to schools in remote hilly areas of Sylhet.
  A small school in an isolated Himalayan village has developed its own computer laboratories where students gain a “window to the world.
   

The Enlaces Project in Chile
 has a target of allowing primary and secondary schools to form a nationwide school community able to interact regardless of their physical location or socio-cultural characteristics.

Using small media and a blend of different technologies, countries are taking strides in deploying the new ICTs especially computers and the Internet as they seek to advance, promote and to address their educational agenda and needs. They may do so either to create networks to increase access to technology or to integrate technology into the teaching learning process. To a large extent, the cases described here are not using satellite-based delivery systems.  Yet these small-scale initiatives have room for up-scaling and for using the benefits emerging from the convergence of technologies to expand their reach, increase access with little parallel investment in delivery systems, provided they are enabled to benefit from the experience and expertise of the more affluent developing countries.

What the small-scale initiatives show is that there are attempts to overcome several deficiencies of the large-scale applications.  For example, high start up costs can be reduced when using digital modes, whether it is digital audio through WorldSpace or other platforms.  Development costs integrating mix audio, video, and data can be done at much lower costs; and learners can be reached in a familiar setting overcoming the limitations of conventional exposure to content and teaching in institutional settings, while enabling access to high quality irrespective of location.  

The picture that emerges of applications of ICTs in education in the developing world is one of great diversity—reflecting perhaps the diversity of the countries themselves.  Even in South Asia alone, the diversity is reflected in the richness of the Indian experience juxtaposed with the limited experience among the other South Asian countries. 

Coupled with the diversity is the problem of insufficient documentation of processes beyond the publicity blurbs.  As a result, we are unable to discern the key issues that emerged and were addressed during the planning and implementation of projects using ICTs for education.  What emerges from existing reports is a picture familiar to those of us engaged in the day-to-day deployment of technologies.  There is a continuing process of change taking place.  While there is global recognition for the need to address the impact that ICTs are making on societies, and the imperative of a skilled workforce, problems on the ground, such as access to computers and other ICT appliances and human resource and lack of fiscal resources is a constant.  Educational institutions lack skilled human and financial resources, knowledge and skills to make the efforts work on a long-term sustainable basis and administrative procedures are a bottleneck.   

There is very little documentation of how teachers have been and can be transformed into effective interlocutors of the teaching learning process from their current roles as providers of knowledge.  In the next section, I would like to turn my attention to the concerns of teachers and the ways in which they can gain a better understanding of educational technologies so as to improve the quality of the teaching learning process while also enabling their own professional development.

IV. ANALYZING CURRENT INDIAN POLICIES AND PRACTICES

The use of technology for education in India has come a long way from its hesitant start in the 1950s.  Momentum triggered by the SITE and other experiments of the 1970s have enabled the system to develop to a stage where India may be the only country in the world to have its own satellite dedicated to the cause of education and where, in a unique combination of small and large media, of traditional and cutting edge information and communication technologies, the country is poised to become a knowledge super power and a learning community.

One of India's major advantages has been the ability of the national government to play a pivotal role in framing policy, and providing vital financial support to address the issues raised earlier.  Indian educators are also concerned about the alienation between the educational system and the demands of the workplace.   Educational administrators are also concerned with making the system responsive and relevant to the needs of the society, keeping in mind the three basic needs of access, equity, and resources mentioned earlier.  

The use of educational broadcasting as it exists in India today happened, driven by the desire to experiment with technology for development and educational purposes and promoted by small groups of committed individuals and institutions.  Emerging out of the broad policy statement of 1952 cited earlier, specific implementation designs, planning, system design, funding, institutional structures, norms and practices came later and have evolved over time when solutions had to be found for problems.    The Indian experience has been with both closed and open user groups and on dedicated and free to air transmission channels of Doordarshan, with a variety of interaction mechanisms from satellite remote terminals to normal telephone lines, fax, and to a lesser extent, e-mail.  It has ranged in content from broad general purpose and developmental broadcasting in support of agriculture and basic and non formal education to instructional programme in support of course materials.  It has included both simple transmission and interactive teleconferencing.  

But there are key problems in the Indian experience.  Reformers and proponents of the use of any ICTs in education have generally been government officials, far removed from the realities of day to day classroom teaching and with little knowledge of the way in which ICTs can be made to work effectively.  Or it has been wholesale vendors who have seen ‘total’ solutions to school problems in the technology of the day.  Simply stated, it has been educational administrators who do not understand technology or teaching, or technologists who have no clue to educational pedagogy and practice.  So whenever a new technology is introduced, there are grand statements about its potential, some surveys about its use, and sharp criticism of teachers who are seen as narrow minded, and stubborn and unwilling to change.  In this teacher-bashing, it is argued that teachers have to be trained and changed.

Current Indian experience, whether it is with EDUSAT, or the National Programme for Technology Enabled Learning (NPTEL), the National Mission on Education through Information and Communication Technology or the Sakshat portal.
, are all well intentioned as attempts to increase access and standardize the quality of content.  Yet they show an indifference to ground realities and a distinct lack of understanding of both technologies and educational pedagogy.  

Indian reformers have been far too concerned with the product rather than on the process of education. The ICTs used with the intention to increase access to deprived and disadvantaged groups, actually decrease access because of design faults.  Despite proclaimed emphasis on instructional development, on learner oriented educational content, analysis of the educational content shows that the old models of media potency appear to be the dominant paradigm.  “Build it and they will come” is the refrain and it is only necessary to prepare, package and deliver the content for it to have the desired effect upon the student. It seems that it does not matter that a student or a teacher does not have connectivity, or a laptop.  Plug in the device and it will provide you instant knowledge and learning!

Barring a few instances, elements of effective communication have not been incorporated into learning packages.  Quality control is missing, perhaps because academics and producers have differing views on the concept of quality, i.e. which is more important, educational objective or production values.  The implication here is that there has to be greater training for the teachers and the producers, each in the language of the other.   

We also have been far too concerned with the supply and not enough with the demand end of the process.   We have been growing blindly, providing more satellites, production centres, and buildings and facilities.  These are the frills and not the core of using technology for education.   They constitute “static” rather than “dynamic” parts creating more problems than solutions.   More than twenty years of working with technologies have shown me that if we proceed this way, there are likely to be only end to end problems in using technology enabled systems and no end to end solutions.  And all along, teachers are blamed for not using these defective technologies.

However, the purpose of this paper is not to attack Indian experiences or to defend teachers.  On the contrary, there is need to understand how ICTs can be used and what the key issues for teachers and teacher education are in India.  The next section explores these very critical issues.

V. KEY ISSUES FOR TEACHERS AND TEACHER EDUCATION IN INDIA

Findings of evaluation studies in educational contexts around the world show that many efforts at introducing innovation fail because insufficient attention and resources have been devoted to teacher preparation for the innovation.  The teacher is both the key and the gatekeeper to the student, and lack of attention to the teacher will inevitably lead to teacher resistance to any innovation in education.  Their concerns and complaints are genuine and many and if asked they would invariably argue that

· Making the lesson plan to integrate ICTS is too time consuming.

· There is too much responsibility involved.

· I teach well enough without instructional aids.

· No programmes are available in my subject.

· I do not know how to operate the machines.

· There are no technicians to operate the machines.

· Programmes are aired at the wrong times.

· I never know when and where programmes on my subject are available.

· There is no video library/or it is disorganized.

· There is no electric power in the college.

· The syllabus has to be covered and I do not have the time to use media.

And the list goes on, but normally reflects on a lack of awareness or familiarity, availability of facilities or attitudes.  Teacher resistance to the use of educational media is high not only in India but all over the world and can be addressed only by teacher training.

If teachers’ roles need to change in the new knowledge society, they have to become facilitators and change agents in a world where the classroom is not the only source of information, knowledge or wisdom.  They need to be convinced that they are not being replaced or rendered redundant.  They need to be key partners and at the centre in the process of change rather than being on the periphery.

For this, innovative approaches are required to foster both enhancements and changes in competencies, as well as to alter age-old role perceptions and definitions. 

At the same time, the integration of ICT in teacher education cannot be separated from the learning environment in which it is created.  ICT integration may trigger changes in the activities, curriculum and interpersonal relationships in the learning environment and is reciprocally affected by the very changes it causes. Consequently, a parallel investment in creating awareness and a facilitative organizational and managerial climate for fostering use of technology is essential.  Not merely teachers, but principles and headmasters, technical and administrative staffs need to be involved and training for them is equally important.  My experience has shows that the first effect of any technology deployment comes when there is a change in organizational attitudes and practices.  Office automation and open computer labs, without fear of reprisal, can be encouraging.

There are three areas in which teachers need capacity building whether for pre service, induction, or in service.  One is IT competency and the second is an understanding, application, and integration of ICTs in the classroom; and the third is in the development of “learner generated materials.”

UNESCO has brought out two very useful publications on the professional development of teachers
, and I am drawing heavily from them to discuss what could be a curriculum framework for teachers. There are four approaches to the integration of ICT (educational technology) in schools.  These approaches are equally applicable for the professional development of teachers.

V.1
The Emerging Approach—ICT literacy.  

In this, the first stage of integration, the focus is really on some technology literacy and on the need for awareness of the potential of technology.  This approach essentially involves a teacher’s own use of educational technology for personal purposes, i.e. the use of e mail as a communication tool.  It enables a demystification of the technologies and reduces technophobia.   

V.2
The Applying Approach.

In the applying approach, teachers use technology for professional purposes and begin to use technologies to improve the content of the lesson for students.  This approach may mean the integration of educational technology into the teaching process—such as using an audio tape for a language or literature session.  Beginning to use the technology as part of the classroom activity and thereby change their own attitudes and competencies.  Simple parameters that will enable a teacher to determine utility and relevance of an ICT product—just as a teacher reviews a book, a teacher can review existing materials to determine utility.   Demonstrations of case studies (close to home) can show teachers where the integration of ICTs can make a difference and instances of where it has failed with an explanation of the causes of failure.

V.3
The Infusing Approach--Developing own materials and in collaboration with learners.
Here, teachers bring technology into all aspects of their professional life, becoming active and creative participants in the process of teaching and learning.  They may participate in or develop their own audio, visual, and multimedia materials and make the same available to students; they may become members of web-based forums; and would also use technology for managing student activities and administrative functions.

V.4
The Transforming Approach

With the increased infusion and integration of educational technology into teaching and learning processes, teachers and students will continually expect changes in teaching methodologies and no longer have any technophobia.  The final shift will be in the form of lesser emphasis on technology processes to a greater concern for learning processes.

VII. WHERE DOES ONE BEGIN—ASKING THE RIGHT QUESTIONS

Elsewhere it has been argued that, at least in India, there is no longer a choice of if about using ICTs to enhance access to and improve the quality of education.  It is a question now of how and of understanding what is known about the use of ICTs and also of asking the right questions which will help the teacher, who along with the student is at the centre of the learning process, make an enlightened judgment on if, when, and how to use ICTs.    It is necessary to quickly look at the existing myths about ICT supported or enabled learning and teaching to separate what is known from what is not known.

There are always the traditional questions of infrastructure in schools including equipment, stable electricity, among others.  But there are other questions also that emerge about the relationship between ICTs and education.  A  World Bank global survey of ICT in Education initiatives reveals a diversity of concerns.
  For instance, 

· Users believe that ICTs make a positive difference.
· ICTs are used differently in different school subjects.
· The positive impact of ICT use in education has not been proven.
· The positive impact of ICT in education is more likely when linked to pedagogy.
· ‘Computer Aided Instruction’ has been seen to slightly improve student performance on multiple choice, standardized testing in some areas.
· ICT is less effective (or may even be ineffective) when the goals for its use are not clear. 
· There is an important tension between traditional versus 'new' pedagogies and standardized testing.
Such findings are useful for researchers and academics and to some extent for decision makers.  But key decisions that have to be made by school principals and teachers when deciding to implement the integration of ICTs are different.  And these questions concern the technology, the content, and the educational purpose for which the ICT is being deployed.  Such questions are inadequate for the teacher in the classroom if a decision is to be made on using ICTs to improve the quality of the educational transaction between the teacher and the student; if these tools are to be seen as empowering rather than belittling or replacing the teacher.  Some these questions relate to the product, the content, and the technology, especially from the student’s perspective.   

When evaluating the product, the teacher should ask questions relating to the 

· The knowledge content itself

· The way the knowledge and tasks are presented and organized, structure, sequencing, navigation buttons, pace of content, interactivity, etc.

· The way media elements are used

· The way the navigation system is organized

· The presentation and packaging

· Whether learning objectives are clearly stated

· Whether learning outcomes are clearly stated

· Whether content relates to real life experience of learners.  

· Does the content support active learning

· Whether information contained is current and accurate

· Whether pertinent theories, principles, and procedures are represented

· Whether FAQ’s, SAQ’s, testing and feedback are included 
The technological aspects of the product should be evaluated in terms of 

· Levels of hardware and software required at user end to effectively

· Does package require CD ROM and  sound cards, graphic accelerators, to run

· Is it web enabled

· Cost of CD for learner

· Delivery mechanisms at user end 

And finally, questions keeping the student in mind that need to be asked include

· Are course objectives clear 

· Do course activities stimulate  learning

· Is the multimedia as an essential element of the course.  

· Can I learn without it?

· Do the activities give me sufficient practice and feedback

· Is there factual accuracy?

· Are the tests fair and accurate?  Are they easy, hard?

· Is the pace of the course appropriate for me

· Can I use what I learn from the lesson
One has to begin not by reinventing the wheel each time a new innovation or technology comes on the scene, but by asking the right questions about the utility and relevance of the innovation for the learning process.  Protagonists of technology will gladly spell out all the advantages of using ICTs but will rarely dwell upon the integration of these technologies into a live classroom.   A teacher or teacher educator when confronted with the flood of arguments in support of ICTs will get confused and unable to take a decision, will not take one at all.  The purpose of this section has been to identify and pose the questions that will allow the teacher to sift the information and weigh the pros and cons of the product so as to integrate it into the learning process effectively.

VII
CONCLUDING REMARKS

I began this discussion with the enduring image of a school with its computer class and laboratory.  If the headmistress and teachers of the school had been consulted before the equipment was dumped there, if they had been equal partners in the decision making process, if they had been helped to make the decisions regarding the deployment and use of the systems, I believe that the adoption of the technology would have been faster, and all, the school administrators, teachers, and students would have benefited enormously.   This was obviously not done and as a result, the placement of the computers actually had a counter productive effect.

In concluding, I take another example from another sector in India—transportation.  The integration of ICTs in the Indian Railway system has dramatically changed the system, removing inefficiencies and reducing both costs and corruption.  It has taken away the long lines at railway stations, made the booking of a ticket as easy as the click of a mouse and it has transformed a loss making service into a profitable vibrant organization.  All this was done, not in a laboratory, but in a field setting with live stations and trains operating and it was done by a government ministry.

So, as changes, through the integration of ICTs are sought to be brought about in the educational system, one must remember that 

· People resist changes that appear to threaten their basic security—job, status in the classroom or position in society.

· People  resist changes they do not understand

· People resist being forced to change

· Changes generated in one sub culture in a society where science and technology are highly valued must be made understandable if they are to be accepted in another culture.

The challenge to all of us deeply committed to educational reform must remember that change is the only constant; that both continuity and change are interwoven in the schooling process. We must recognize the enduring educational pedagogy of the classroom is there because it has worked efficiently for centuries.  So we must try to fit the technology into the pedagogy and the dynamics of the working classroom,  not replace the teacher, but strengthen and empower today’s teachers so that they become closer to the Indian concept of the ‘guru’—the friend, philosopher, and guide for the Indian student.   It is a change that ICTs encourage and permit, and merits more debate among teachers and teacher educators.
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