[image: image1.png]


ENHANCEMENT OF SUSTAINABLE RURAL PUBLIC SCHOOL SYSTEM THROUGH ICT: - CONCERNS AND CHALLENGES

[image: image2.jpg]SUSTAINABLE DEVELOPMENT




[image: image3.jpg]21%-23" October 2016





[image: image4.jpg]


            EDUCATION FOR

[image: image5.jpg]T W E o




ORGANISED BY
Regional Institute of Education, Bhopal
Continuant unit of National Council of Educational Research & Training
[image: image6.jpg]NATIONAL SEMINAR




K.Yadagiri 

Research Scholar/Fellow (UNICEF and ICSSR)

Center for Economic and Social Studies (CESS)

Hyderabad,Telangana State,

India-500016.

Mobile No: +91-9160973794, 7036015995

Email Id: yadagiri.kappey@gmail.com

Abstract

The United Nations’ Millennium Development Goals (MDGs) two and three are about achieving universal primary education and promoting gender equality, respectively. The MDGs in education are defined in terms of participation and completion of primary education by all children and the elimination of gender discrimination in education. Education and Teaching in India’s government primary schools in rural areas has often been argued to be in the bind of such ‘banking education’. In addition, since the country’s independence in 1947, these schools have faced institutional constraints pertaining to infrastructure, maintenance, teacher recruitment, curriculum capacity and training and recent back time the Right to Education Act (RTE) has also been invoked. Despite the continued efforts of the various Governments on universalizing the primary and elementary education, through a wide range of programs and schemes, access to quality education continues to be an obstacle in the achievement of the education goals. Enrolments increasing to near universal levels, critical grassroots issues still continue to stare us in the face. These include teacher absenteeism, lack of quality teaching now It is also important to keep in mind that ICTs in education are a potential double-edged sword—while ICTs offer educators, tools to extend education to hitherto inaccessible geographic regions, and to deprived children and empower teachers and students through information, there is also the danger that such technologies may further widen the gap between the educational haves and have-nots. However, technology is only a tool and the success of ICTs in enhancing the delivery of quality education to the needy, without widening the gap, will depend largely on policy level interventions that are directed toward how ICTs must be deployed in school education.
Table of contents 
1. Introduction

2. What is ICT?

3. Role of ICT for Development of Education

4. Advantages of ICT enabled teaching in the schools

5. Integration and implementation of ICT in government schools 
6. Objectives

7. Methodology

8. Data and Tools

9. Analysis 
10. ICT for all schools: constrains and challenges

11. Conclusion

References

1. Introduction

The Government of India has taken many programmes and schemes for Universalizing the Primary and Elementary Education. In modern society ICT plays a remarkable role in School Education.ICT in schools provide a lot of opportunities to teachers to transform their practices by providing the learners with improved educational content and more effective teaching and learning methods. ICT improves the learning process through the provision of more interactive educational materials that increase learner’s motivation and facilitate the easy acquisition of basic skills. In Primary and Secondary level the use of various multimedia devices such as computer application, OHP, videos, television e. t. c. offer more challenging and engaging learning environment for students. In twenty first century teaching learning skills underscore the need to shift from traditional teacher centered pedagogy to more learner centered method. Active collaborative and cooperative learning environment facilitated by ICT and its gadgets. Not only teaching learning system but also administrative system can be improved by the use of ICT

2. What is ICT?
What is ICT? - ICT is an acronym that stands for:
· Information

· Communication

· Technology.

· Information- The nature of information (the ‘’I’’ in ICT) covers topics such as the meaning and value of information; how information is controlled; the limitations of ICT; legal consideration. Management of information covers how data is captured, verified and stored for effective use; the manipulation processing and distribution of information; keeping information secure; designing networks to share information.
· Communication- The C part of ICT refers to the communication of data by electronic means, usually over a distance. This is often achieved via networks of sending and receiving equipment, wires and satellite software applications and data. The type of network is invaluable in the office environment where colleagues need to have access to common data or program. External Networks- Often you need to communicate with someone outside your internal network; in this case you will need to be part of a Wide Area Network (WAN). The internet is the ultimate WAN – it is a vast network of networks. Internal Networks- Usually referred to as a Local Area Network (LAN), this involves linking a number of hardware items together within an office or building. The aim of a LAN is to be able to share hardware facilities such as printers or scanners 
· Technology-Technology is the making, modification, usage, and knowledge of tools, machines, techniques, crafts, systems, and methods of organization, in order to solve a problem, improve a pre-existing solution to a problem, achieve a goal, handle an applied input/output relation or perform a specific function.
3. Role of ICT for Development of Education
ICTs do offer many beneficial opportunities for education and sometimes it also helps as substitute for formal schooling the role of technology is to support school education but not replace it, though the technology may play an appreciable part in meeting the needs of children who cannot go to a conventional school. Access to ICTs ensures enhancement of traditional or formal education systems, enabling them to adapt to the different learning and teaching needs of the societies ICTs in school education initiatives that focus on the following areas are most likely to successfully contribute to meeting the Millennium Development Goals

Integration of ICT with School Education Some Concerns:
ICTs are used largely to increase access to and improve the relevance and quality of education. ICTs have demonstrated potential to increase the options, access, participation, and achievement for all students. The unprecedented speed and general availability of diverse and relevant information due to ICT, extends educational opportunities to the marginalized and vulnerable groups, among the other disadvantaged.

ICTs for the school education have the potential to enhance the education experience for children who:

· Live in rural and remote-rural locations

· Have special learning needs

· Have physical disabilities constraining their access to schools

· Have dropped out and/or have kept themselves out of school for various reasons.

· Aim for excellence and fail to get satisfied in the current system

4. Advantages of ICT enabled teaching in the schools
The role of technology is to support school education and not replace it, though the technology may play an appreciable part in meeting the needs of children who cannot go to a conventional school. Access to ICTs ensures enhancement of traditional or formal education systems, enabling them to adapt to the different learning and teaching needs of the societies ICTs in school education initiatives that focus on the following areas are most likely to successfully contribute to meeting the Millennium Development Goals:

· Increasing access through distance learning

ICTs can provide new and innovative means to bring educational opportunities to greater numbers of children of all ages, especially those who have historically been excluded, such as populations in rural and remote-rural areas, girl children facing social barriers, and children with disabilities and other compulsions. In almost all the developing countries of South Asia, distance learning has been an important component of the education policy of these nations. It is probably in this domain that traditional ICTs like radio, television, and audio cassettes were first deployed in the education space. In India, distance learning offered by institutions like National Institute of Open Learning (NIOS) and Indira Gandhi National Open University have used a combination of print and audio-visual material as well as traditional face-to-face interactions to deliver their content.

· Enabling a knowledge network for students:

With knowledge as the crucial input for productive processes within today’s economy, the efficiency by which knowledge is acquired and applied determines economic success. Effective use of ICTs can contribute to the timely transmission of information and knowledge, thereby helping education systems meets this challenge.

· Training Teachers 
Large numbers of school teachers will be needed to meet the MDGs for education the use of ICTs can help in training teachers to accomplish the targeted tasks on a mission mode Moreover, ICTs provide opportunities to complement on the job training and continuing education for teachers in a more convenient and flexible manner. The use of ICTs for teacher training has been recognized by the governments of most South Asian countries and teacher training programmes like Intel Teach across India, Pakistan, and Sri Lanka; Microsoft Shiksha in India; and several other initiatives in Nepal and Bhutan are focused on using ICTs for training teachers. This includes training in applying ICTs in their teaching practices as well as using ICTs as a mode of delivery for these trainings.

· Broadening 
The availability of quality education materials Development of relevant, good quality content is perhaps the biggest challenge and opportunity in the educational technology space. While infrastructure, capacity building, monitoring, and evaluation are critical support structures without quality content, the learning experience of students will not be significantly improved by the mere presence of ICT. To that end content development is being focused on in many of the focus countries in our study. In India, several initiatives are ongoing for creating digital repositories and learning objects; the Sakshat Portal of Government of India, initiatives like National Program of Technology Enhanced Learning (NPTEL), the Multimedia Educational Resource for Learning & Online Teaching (MERLOT) seek to create quality digital content for different levels of education.
· Enhancing the efficiency and effectiveness of educational administration and policy 

New innovative technologies can help schools’ improve the quality of administrative activities and processes. The Government of Afghanistan’s articulation of the policy for ICT in education focuses on the need to provide access to ICT for all Ministry of Education administrative staffs, teachers, and students. The policy further envisages that through the use of information management systems, ICT will be extensively used to automate and mechanize work such as human resource management, financial management, monitoring and evaluation, the processing of student and teacher records, communication between government and schools, lesson planning, assessment and testing, financial management, and the maintenance of inventories. The Ministry of Education has developed GIS-based spatial data with detailed maps for better management of the education system in the country. More than 35 maps have been produced showing the location of schools all over Afghanistan, including the number of students and teachers by province.

5. Integration and implementation of ICT in public school system -A status 
In India, various ICTs have been employed over the years to promote primary and secondary education. These include radio, satellite based, one-way and interactive television, and the Internet. The Government now keen and committed on exploring the uses of ICTs for school education. Therefore, Government policies lately reflect their realization of the importance of integrating ICT use and the promotion of quality education enabled through ICTs. The creation of educational networks offer substantial economies of scale and scope, when attempting to improve the quality of education and seek to standardize quality across the system. Hence, Governments are investing in infrastructure facilities that link schools/educational institutions and resource centers. However, there have been enormous geographic and demographic disparities in their use. Some states in the state to state have an enabling environment in place that allows for a greater use

· Integrating New Technologies with Existing Technologies in Use
Older technologies such as print, radio, and television are more common in most part of the world, unlike the recent technologies such as Internet, e-mail, and wireless communications. This is largely due to the state of infrastructure development that had not allowed the adoption of newer technologies as extensive as the older technologies. In recent times, however, it has been noticed that these newer technologies are gaining prominence and are being integrated with the older technologies to make ICT applications in education more effective. Radio Sagarmatha in Nepal is one of the first community radios in South Asia. It is a radio-browse model wherein Internet is broadcast over the radio. It discusses public issues, conducts training for public radio journalism, and provides a venue for local ideas and culture. In 2000, the station added a weekly 25-minute Internet radio programme featuring local and international ICT-related news, and ICT glossary, radio web browsing, and interviews with relevant ICT resource persons. This program has been successful among the rural areas of Nepal.

· Increased Use of Mobile Technology

In the developing countries of South Asia given the almost ubiquitous presence of mobile phones in some geography, there is an increasing interest in the opportunities offered by this technology. Several initiatives using mobile phones for English language learning, for facilitating educational administration tasks, and other support informational and educational services are being widely offered.

In India, Bharat Sanchar Nigam Limited (BSNL), one of the largest telecom service providers with the widest reach in the country has launched “Learn English,” a spoken English mobile learning program. The program aims to teach spoken English through common everyday stories and situations that are familiar to most people. It is currently available in nine regional languages for two levels, namely basic and advanced. The service can be subscribed to at a nominal cost of Rs. 20 per month and a call browsing charge of 30 paisa per minute.

Other service providers have also entered the arena. IL&FS Education & Technology Services Limited (IL&FS Education) in collaboration with Tata Indicom have launched an “English Seekho” Program, which uses the mobile phone to teach English through simple 5 minute lessons that can be accessed at the learner’s convenience. Another common usage of mobile phones is also found in support services for education, such as providing alerts and retrieving and sending EMIS reports. The Virtual University in Pakistan makes use of SMS to provide updates to students, schedule appointments, and so on.

However, as articulated by educationists and experts, the small screen size, limitations on the amount of data exchanged, and so on are problems that limit the usage of mobile phones (the models most commonly available) in actual content delivery in education.

· Content Development through Learning Objects and Repositories
Learning technologies have been evolving over the last many years, starting from early mainframe-based programmed learning systems, microcomputer software packages, bulletin boards, CBT systems, authoring systems, and more recently after the Internet explosion, Web-based systems and Learning Management Systems. Development of content has largely been done on an individual basis, resulting in a scenario where the content software is not compatible with the latest technology. Moreover, there is no established system for cataloging and classifying virtual learning materials, leading to many excellent online learning materials remaining underutilized.

This scenario calls for the need for a standardized system for cataloging, storing, and retrieving content in ways that enable users to access and organize resources for their particular purposes as well as sharing it institutionally, nationally, and internationally. There is a great deal of effort being expended around the world on the development of such systems—ones that will standardize the development of resources catalog them (metadata) and store them. Learning objects are digital assets that can be as diverse as a chapter in a book, a piece of text, a video or audio clip, or visuals on an overhead transparency or PowerPoint slide, and can be used in a variety of teaching settings, by course designers, managers, trainers, content writers, and learners.

Learning objects can be identified, tracked, referenced, used, and reused for a variety of learning purposes. They are developed to function as discrete entities or to be linked in order to relate to explicit concepts or learning outcomes. Content requirements are determined through communication with educators across the target audience and then the learning object is developed by independent contractors. Learning objects may be self-contained, reusable, and capable of being aggregated.

Repositories may be described as libraries where learning object databases are stored and provide teachers, students, and parents with information that is structured and organized to facilitate the finding and use of learning materials regardless of their source location. Most repositories contain a Web-based user interface, a search mechanism, and a means of retrieving a learning object. While the initial leadership for learning object repositories has tended to come from the university sector, the interest and activity in the school sector is increasing rapidly.

· Teachers and Online Learning Activities

ICT is an important source, which teachers may use to keep themselves abreast of emerging issues, share knowledge, and reach out to students. Several portals are being developed where teachers can network and share information including best practices. In India, the Sakshat portal developed by the Government of India provides teachers an opportunity to connect with each other and share experiences. The Teachers of India, an online portal developed by the Azim Premji Foundation and the National Knowledge Commission, was created with the objective of providing a forum for teachers to freely interact with each other across languages, facilitate the sharing of insights and best practices of teachers across the country and provide access to resources, information, and new experiments in education from all over the world in all Indian languages
6. Objectives
1. To analyze the conditions and concerns of Rural schools to integrate ICT with formal education system?

2. Assess the capacity of levels of stake holders (Students. Teachers, and administrators) of ICT of the school system?  
7. Methodology 
To realize the objectives of paper, I have under gone through suitable authenticated secondary reading sources with referring various national level best practices and their reports and collected primary level data with structured questioner on various levels of the ICT integration issues, in selected schools of RangaReddy district in Telangana.

8. Data Tools: The following tools were used to collect the data at Primary level collection structured questioner, focused group discussions, interview with officials, and at secondary level referred various best practices implemented by NGOs and private schools at local level schools. 9. Analysis: 

Awareness levels of stake holders on Basic ICT Components

Sample study area: Ranga Reddy (District)

Sample schools: 20 ZPHS schools

Tools:            
· Teachers-60

· Students-90

· Officials—05

	Stake holders
	Operation of  and usage of computer
	Idea on digital class
	Usage of modern labs and gadgets in the classrooms for teaching
	Availability of infrastructure and other facilities
	Training on ICT usage in the schools
	Conditions of labs in the school

	Respond
	YES
	NO
	%
	YES
	NO
	%
	YES
	NO
	%
	YES
	NO
	%
	YES
	NO
	%
	Good 
	Poor
	%

	Teachers
	48
	12
	80
	15
	45
	75
	02
	58
	96
	12
	48
	80
	12
	38
	64
	5
	55
	91

	Students
	64
	26
	71
	18
	72
	80
	07
	83
	92
	35
	55
	61
	15
	75
	83
	19
	71
	78

	Officials
	03
	02
	60
	02
	03
	60
	04
	01
	90
	05
	00
	100
	04
	01
	10
	02
	03
	60


Table-1

This study Primly focused on assess the awareness levels of ICT among various stake holders of school education for the purpose to test twenty high schools were selected in Ranagareddy district of Telangana state as a field study area and given basic level questioner about to know basic understand and awareness about the ICT usage in their respected schools. The responses various stake holders has been mentioned in the Table-1

· Operation and usage of computer: Among sixty teachers 38 were responded that they know about how to operate and regular usage of computers at different work places of their regular schedules only 12 teachers stated about that they are not aware much about the usage of ICT and among 90 students Idea on digital class its 64 students Saied that they are aware about this, only 26 of them responded that they were not aware of it. Three officials also positively stated that they are using it.  
· Idea on digital class: it has been tried to know about their level of aware about digital classes among total teachers only fifteen teachers responded that they were familiar with the digital classes and among total students only eighteen students positively stated that once in a week they can go under go through this type of classes in their schools and officials are said that they all most unaware about this type of digital classless   
· Usage of modern labs and gadgets in the classrooms for teaching: The usage of new technologies will helps to increase the scope of class room teaching. We have now, at our disposal, a very wide array of high-tech devises (such as laptops, digital cameras or mobile phones, among others) that can help integrate new innovative activities and lesson plans in the classroom. This revolution is affecting the way in which teachers can perform lesson activities as they can use these new gadgets in laboratory experiments, by developing new hands-on activities, when organizing field trips, etc. but here in this field schools though they got supplied by the government are not yet all used by concern teachers due to maintained problems.  
· Conditions of labs in the school: many of the interview participants indicated that it is hard to find qualified and experienced people. Most schools requested when they required technicians but the people sending were not necessarily suitable. The main reasons given for difficulties with attracting suitable staff related to the conditions of service. Pay was considered low compared to salaries for technicians in other sectors of employment such as mining and medical pathology. In some states the mining boom has drawn suitable people away from schools.
· 
Availability of infrastructure and other facilities: The result of the findings showed that the respondents accepted that information technology facilities which are provided to an extent in the Schools include computer with peripherals, stabilizer, and scanner. It means that the provision of other ITC facilities is grossly inadequate. On this, they stated that the options available for information technology include computer, electronic books, computer graphics technology, instructional television programs, motion films, live broadcast satellite, video conferencing and web television. It is one of the means of bringing reform in the field of counselling.
· Training on ICT usage in the schools
The provision of ICT facilities in the resource centers presupposes that counsellors and students can use them to improve awareness, adjustment and learning. Has opined that investment in ICT facility will help in counselling and other support services necessary for effective delivery of an ICT-based curriculum should be utmost in government priorities. In order to plan, design and implement ICT in the country there is a dire need of strong and committed professionals in this field and adequate facilities are required for the implementation of ICT in schools. Literature review on successful ICT implementation in countries like private schools showing great emphasis on ICT implementation at primary school level with adequate facilities. The incorporation of ICT into the school has shown great impact on the students of these countries. They have incorporated ICT into curriculum at different levels in schools. The teachers and counsellors were trained in this area so that they can integrate technology in the class the different perceptions on ICT implementation at school level has shown that the thinking process of these students has been improved considerably with the help of different tools used in the class rooms 
10.ICT for all schools constrains and challenges:
However despite administrators and experts alike recognizing the potential of ICT in improving access to quality education, the utilization of ICTs in school education still not at a very advanced stage The following table shows that while appreciation of ICTs is high in the their actual availability for utilization is low. There is yet to harness the potential of ICTs in creating, constructing, capturing, managing, and sharing information and knowledge. India is rated high on appreciation because it has gone beyond policies that merely recognize the strategic role of ICT for growth and development and is already institutionalizing concrete measures that support ICT initiatives. However, it has been rated low on availability of technology due to data reporting that access to computers is “limited,” the cost of Internet connections is relatively high, ISPs are described as “limited,” and the ratio of number of computers per student stated as “insufficient.” These observations point to the need to frame appropriate policies, build adequate infrastructure, and set aside adequate funds in order to support the deployment of ICTs in furthering the education levels of the country.

To give ICTs adequate priority and attention so as to reap the benefits of deploying ICTs in school education. Students from rural locations or impoverished communities often tend to slip under the radar so that they do not have even basic access to ICT. Given that a number of schools still do not even have appropriate classrooms, computers, telecommunication facilities and Internet services; ICT continues to be a distant dream. The existing shortage of quality teachers further compounds the problem.

Budgetary allocations for deploying ICTs in school education are typically limited, and given the high initial costs of setting up ICT systems, the cost factor works as a further deterrent. Shifting the existing focus from traditional educational models to an ICT-based education system is bound to be met with constraints and roadblocks. Some key issues and concerns that need to be addressed in order to create an ICT friendly environment in schools, especially in countries in the South Asian region, are identified later.

1) Availability of Infrastructure to Support ICT


A country’s educational technology infrastructure sits on top of the national telecommunications and information technology infrastructure. Availability of adequate infrastructure to support the deployment of ICTs in schools is a tremendous challenge that schools in the region currently face. Apart from the high initial cost of purchasing and setting up the requisite infrastructure, the maintenance and upgrade costs, as well as the cost and effort of supporting such infrastructure are also roadblocks to the successful usage of ICTs in schools, especially in poor and remote areas.

2) Introduction of ICT-based program in school education-some concerns:
In the first place, a basic requirement is whether appropriate rooms or buildings available to house the technology? In countries where there are many old school buildings, extensive retrofitting to ensure proper electrical wiring, heating/cooling and ventilation, and safety and security would be needed.

Another basic requirement is the availability of electricity and telephony. In countries within this South Asian region, large areas are still without a reliable supply of electricity and the nearest telephones are miles away. Power situation in rural and remote-rural areas even in some advanced countries in this region is undependable, and this affects the functioning of any ICT initiative. Power cuts with different power cut schedules each week play havoc with the timetables. Power outages and fluctuations add to the high maintenance costs of computer hardware.

Policy-makers should also look at the ubiquity of different types of ICT in the country in general, and in the educational system (at all levels) in particular. For instance, a basic requirement for computer-based or online learning is access to computers in schools, communities, and households, as well as affordable Internet service.

3) Insufficient access to computers is one of the main obstacles to the spread of ICT usage in school education. This is more so in the case of rural areas where the school is often the only access point for computers. Moreover, system software is expensive and prone to upgrades and requires resources put aside for new versions and upgrades. Operating System (OS) itself adds to the cost burden of the hardware. Although this will require massive investments in the infrastructure, it is nevertheless essential in order to guarantee equal access and to overcome the digital divide.14 Strong, sustainable partnerships between the Government, private sector and civil society must be built to offset costs and mitigate the complexities of the integration of ICT in education systems (refer Annexure II for details on Public-Private Partnerships [PPPs]).

4) Availability of Funds to Implement ICTs

Given the current budgetary and resource constraints of various Governments, a widespread investment in ICTs in education is probably not possible in most developing countries. It is, therefore, critically important to better understand the cost-benefit equation of the wide range of ICT options and uses in order to effectively target-spend the scarce resources.

Economies of scale are achievable in distance education, although such Programmes typically require large up-front investments. Some of these costs may be shifted from the public sector to the individual users, but this in itself raises significant equity and access issues.

5) Capacity Building of Teachers

In most of schools in the subcontinent, the teachers are overloaded, less motivated and inadequately trained, and often deal with inconvenient working conditions. The use of ICTs in the classroom or in distance education does not diminish the role of the teacher; neither does it automatically change teaching practices. In such an atmosphere, building the capacity of teachers so that they are equipped to deal with using ICTs in classrooms is a challenge.

6) Resistance to Change

Resistance is commonly witnessed while attempting to introduce ICTs into schools, very often from the teachers themselves, since they may be of the opinion that they shall become redundant once technology comes in or due to their perception that it is too late for them to adapt to a new environment. Educators themselves may be skeptical about the effectiveness of using ICTs in school education.

7) Lack of Awareness

There is a general lack of awareness about the utility of ICTs in education, as well as about the ICTs at our disposal and how they can be accessed and utilized economically and effectively. This lack of awareness and knowledge about ICTs and their use in education, even on the part of policy makers, administrators and educators, makes it particularly difficult to deploy ICTs in the field of school education.

Another critical issue with the usage of ICT in schools is the implementation of new technologies without having analyzed their appropriateness, applicability and impact on various environments and contexts. In most countries, particularly the least developed ones, they must learn from the experiences of others, but must also use technology to respond to their own needs and not just follow trends.

8) Internet Usage

While the Internet contains tremendous potential for education as described in the sections earlier, it also has its own pitfalls. For one, providing all the students with Internet access is a very expensive proposition for most Government schools. This is more so in the case of rural centers and remote areas, where Internet connections are bound to be erratic, if available at all.

A different challenge altogether when it comes to Internet usage is the effort involved in monitoring the students usage of the Internet to ensure that they do not visit educationally irrelevant and socially undesirable sites, thus detracting from the intended objective.

9) Language Barriers

English is the dominant language of the Internet. An estimated 80 percent of online content is in English. A large proportion of the educational software produced in the world market is in English. For developing countries in the South Asian region where English language proficiency is not high, especially outside metropolitan areas, this represents a serious barrier to maximizing the educational benefits of the World Wide Web.

10) Monitoring and evaluation

Many of the issues and challenges associated with ICTs in education initiatives are known by policy-makers, donor staff, and educators. However, data on the nature and complexity of these issues remains limited because of the lack of good monitoring and evaluation tools and processes. Where evaluation data is available much of the work is seen to suffer from important biases. Another problem in this area is the lack of a common set of indicators for ICTs in education. And, where data has been collected, it is often quantitative data related to infrastructure (number of computers, for example) rather than data that can help policy-makers gauge the impact of ICT interventions on student learning. 16

If ICTs are to become effective and integral tools in education, and if accountability is to be demonstrated to donors and stakeholders, monitoring and evaluation must be a priority area of focus
11. Conclusion
A carefully thought-out, integrated approach to introducing computers and the Internet into learning environments in developing countries can have a significant impact on teaching and learning. In countries where learning resources are limited and teachers never dream of having a fully stocked library, let alone the Internet, teachers and students have been introduced to a new world of learning. As a result, those with access to ICTs have been greatly empowered, and now believe they can compete in a global knowledge-based economy because they know that their knowledge, ideas, culture, and passions are as valuable as any in the world.

In order to more effectively prepare students to participate in ICT-driven education, greater commitments and willingness to share and adopt innovative solutions are needed from all aspects of society from Governments, the private sector, communities, donors, parents, and students. Schools should be transformed into active learning environments open to their communities; telecommunication and power infrastructure policies should focus on schools as starting points for rural transformation; teachers and students must be empowered to be creative agents for change in their schools; and leaders must embrace a vision that will prepare their youth for tomorrow’s challenges.

Despite the challenges outlined in the paper, ICTs are being increasingly used in education in both the developed and developing world, in order to reach out to children from poor and remote communities, provide them with a quality education, and in general equip both teachers and students with a wider range of educational resource and enable them with greater flexibility. However, the growth and success of ICTs in education depends on the extent to which the issues and challenges outlined in this paper are addressed.

There is a critical need to document every effort for the benefit of the various stakeholders—decision-makers, institutions, NGOs and civil society. It is necessary to know what works and what does not, and what the implications are for policy making, planning, and implementation. Specifically, it needs to be understood that any new technology comes not merely with hardware and software, but with a learning and teaching style and grammar of its own, and that management practices need to be adapted in order to use the technologies effectively.

ICTs are, ultimately, only physical tools, which by themselves cannot bring benefits to students, teachers and communities at large. Therefore the unique contextual realities of this region, including, primarily, the initiative and impetus of the various countries and its constituents, the involvement of private companies and NGOs, and the level of infrastructure, play determining roles in creating enabling environments promoting the use of ICTs for primary and secondary education.
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