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Abstract
 This paper outlines how ICTS in general will promote sustainable development in developing countries. This can be promoted through acquiring ICT skills in various ways which include: software development commercial outfit, computer training maintenance, networking and internet service as well as enhancing teaching and learning activities. Also the paper revealed the possibilities for locating independent working environment through ICT facilities such as economic sustainability, social sustainability, and political sustainability. It also looks at the possible challenges of implementing ICT such as lacks of maintenance culture, budgetary constrain, and infrastructure related problems. Finally the paper emphasized that proper utilization of ICTs is necessary for promoting sustainable development in developing countries.
This paper currently includes comparison of status of people using ICT across the world with India. Various Prospects of ICT for Education for Sustainable Development. Areas and fields of ICT use in ESD. Its tools used in various ways in various area of ESD like ICT as a tool for interactive communication in various areas. ICT tools for interactive generating of knowledge and interactive sharing of knowledge in various education systems.  ICT as a tool for collaboration with other schools. ICT as a tool for collaboration with research institutions.
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Information and communication technologies
Information and communication technologies (ICT) are simply technologies arising from scientific and technological progress in computer sciences, electronics and telecommunications. They enable us to process, store, retrieve and disseminate valuable information in text, sound and video form. In an increasing interconnected world, brought about by the application of technological advances to all sectors of society, quality education necessitates active and innovative exploration to maximize the benefits of ICT and develop and maintain the partnerships that use of ICT in education requires. This calls for reconceptualising and restructuring the educational enterprise, so as to confront the technological challenges of this millennium. With rapid changes within society and radical transformations in the way people acquire knowledge, new teaching paradigms are required, ones that tune educational systems to modern times and ensure quality training for large numbers of persons.
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Fig-1 Global ICT development,2000-2015
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Fig-India ICT development,2000-2015


Education for Sustainable Development-Education for Sustainable Development (hereafter referred to as ‘ESD’) is an interdisciplinary approach to learning that covers the integrated social, economic and environmental dimensions of the formal and informal curriculum.  ESD is a pedagogical approach that can help staff assist graduates who wish to develop the skills, knowledge and experience to contribute to an environmentally and ethically responsible society, and pursue a career that reflects those values.It can be diagrammatically represented as follows:-
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Fig 2- Education for Sustainable Development
Objectives Of ICT For Education For Sustainable Development 
Some of the major objectives of ICT in Education forsustainable in development countries include:
1. [bookmark: _Ref463433671]To develop high-end entrepreneurship using IT methods, tools and infrastructures.
2. To network agencies, academic institutions and organizations to create a support system for ICT skills development. 
3. To act as a policy advisory body for ICT development 
4. To facilitate and conduct various information services relating to promotion of ICT skills. 
5. To actively facilitate e-leaning and teaching in the manner that the goals of sustainable development could be promoted. 
6. To encourage creative and integrative teaching and learning which ensures that learning becomes student focused and ideas as well as individual initiatives are directed towards various learning pathways so as to achieve the national development goals of developing countries 
7. To ensure easy access to educational materials, high quality data, information and knowledge as well as research findings relevant to the problems of developing countries.
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Fig-3    Education for Sustainable Developmentin various fields
ICTs in Education for Sustainable Development
Technology helps not only to develop awareness about the environment, but also to create a learning environment that uses dialogue, negotiation and reflection, which could eventually lead to actions for building a more sustainable future as stressed in this article.
Prospects OfICT For Education For Sustainable Development 
1. Web site design: Young school leavers can be fully engaged in web design thereby bringing market information closer to the rural dwellers through the use of local language that is understood by the people.The school should take steps to introduce the web design contents in the curricula.
2. Programming: Many Small and Medium Enterprise (SMEs) today employ the use of database in their daily business transaction. Young programmers can adequately earn a living by coding the programs that will run these SMEs. Although in technical courses programming as a content included but in school education and in teacher education this should be included.
3. Maintenance: One of the major requirements in the ICT world is the technical skill to service the computer and other ICT facilities. Youths can develop themselves in this area and then becomes self-reliant as they can even serve as consultants to the governmental and non-governmental organization .But these maintenance should be environmental friendly.
4. Commercial Computer Outfits: There is great demand for printed document in today’s society. Thus youth can empower themselves with the necessary computer skills that can make them self-employed in meeting this demand. 
5. Computer Training Centers: young people are increasingly being engaged in the training of other youths (i.e. train the trainers) in acquiring computer literacy thereby getting their source of livelihood from running the training centers. Such centers need to trained the teachers educators and learners to economic use of papers.
6. Computer Networking: this play an important role for easy and effective dissemination of information in industries, organization, institutions and almost all governmental parastatals. Hence, young generation can be empowered with IT skills on how to do computer  and  networking sustainable and spreading the message of ESD.
7. Networking Cyber Café: young men are being employed to manage various cybercafé throughout the world there by giving them job opportunities for self-reliance. These cafeteria needs to maintain the network in the life of ESD.
8. Economic Sustainability: ICT play an important role in sustaining the economy of a country. Through internet GSM, radio, television etc. Different transactions take place all over the world in 24 hours. With the use of credit card you can make transaction anywhere in the world without waste of energy and time. Banks also use ATM card for withdrawal of money in 24 hours. Therefore, the process of e-banking and e-commerce is very important in promoting the economic development of a country in the context globalization. The personal working in e-banking and e-commerce need to be oriented on ESD.
9. Social Sustainability: ICTs equipment’s give people access to listening and reading news as well as entertainment. It is possible to chart with a friend through internet both audio and visual. This is also applicable to GSM also allows teleconferencing (more than two people communicating at the same time)
10. Political Sustainability: This is the greatest weapon that politician use in doing their campaign. Television, radio and internet play very important role here. With these equipment’s they reach everybody in the whole world during campaign. Sophisticated software is used in casting and counting vote which minimize injustice during election. In fact, in the 2008 US election, Obama relied heavily for his success in the polls on the internet through which millions of dollars were collected as donations for his campaign. 
11. Enhancing Teacher Training: ICTs have also been used to improve access to and the quality of teacher training.
a.Active learning: ICT enhanced leaning mobilizes tools for examination, calculation and analysis of information, thus providing a platform for student inquiry, analysis and construction of new information learners therefore learn as they do and, whenever appropriate, work on real-life problems in-depth, making learning less abstract and more relevant to the learner’s life situation. In this way, and in contrast to memorization-based or rote learning, ICT-enhanced learning promotes increased learner engagement. ICT-enhanced learning is also “just-in time” learning in which learners can choose what to learn when they need to learn it. 
b.Collaborative learning: ICT-supported learning encourages interaction and cooperation among students, teachers, and experts regardless of where they are. Apart from modeling real-world interactions, ICT-supported learning provides learners the opportunity to work with people from different cultures, thereby helping to enhance learners’ teaming and communicative skills as well as their global awareness. In models learning done throughout the learner’s lifetime by expanding the learning space to include not just peers but also mentors and experts from different fields.
C .Assessment for learning: ICT-enhanced learning is student-directed and diagnostic. Unlike static, text-or print-based educational technologies, ICT-enhanced learning recognizes that there are many different learning pathways and many different articulations of knowledge. ICTs allow learners to explore and discover rather than merely listen and remember. Direct class teaching, where broadcast programming substitutes for teachers on a temporary basis; school broadcasting, where broadcast programming provides complementary teaching and learning resources not otherwise available, and general educational programming over community, national and international stations which provide general and informal educational opportunities. 
Areas and fields of ICT use in ESD
 ICT as a tool for interactive communication
 ICT as a tool for interactive generating of knowledge
 ICT as a tool for interactive sharing of knowledge
 ICT as a tool for collaboration with other schools
 ICT as a tool for collaboration with research institutions 
ICT as a tool for interactive communication for ESD
To integrate interactive communication tools like Skype or I‐chat in already existing platforms for ESD offers all actors in the special field the possibility to have open discussions without the need of travelling to meetings all the time. But his communication must base on personal involvement and on already existing networks and communities, it should not replace one to one meetings and personal contacts in the different countries. Using only the possibility to talk to each other cannot replace all travelling, because personal impacts of the real living situation, of the nature spots are one the basics of ESD. Additional tools for uploading pictures and videos and documents could help reduce the lack of information on the living and nature conditions of my discussing partner in other parts of the world.
ICT as a tool for interactive generating of knowledge of ESD
These tools should provide outdoor activities and own research and field studies by the pupils and students, should not replace the nature experiences! Should offer guidelines and instruments for own research, may integrate a part of FAQ´s….
ICT as a tool for interactive sharing of knowledge on ESD
Information Collecting already existing information and managing this information could help ESD by offering knowledge based information. Most of the websites in the field of ESD are reduced on this part of just offering well organized information. This is already a resource for teachers and students. Platforms of such type offer normally information, good examples in the specific area, instruments for interpretation and helpful addresses and links to other teaching and learning resources. Offering the possibility to upload own information interactive could help to improve the specific knowledge.
 ICT as a tool for collaboration with other schools-
ICT as a tool for collaboration with other schools ICT mostly special websites could help schools to find other schools which are interested in collaboration and exchange with other schools. The existing tool of E‐twinning is already well developed.
ICT as a tool for collaboration with research institutions-
The main challenge by using ICT in this field is to find and develop different stages of collaboration (age of the students, closed languages in the field of research, translating research results to everyday language and to the experiences of students...)


Challenges Of ICTFor Promoting Education For  Sustainability Development 
The act of integrating ICT into education is a complex process and one that may encounter a number of difficulties. These difficulties are known as barriers. A barrier is defined as any condition that makes it difficult to make progress or achieve the goal. The barriers are categorized as external barriers and internal barriers. External barriers include lack of resources, lack of knowledge, lack of technical support etc. Internal barriers include both organizational factor a teachers level factors. How those barriers negatively influence the use of ICT in education is describe below.
1. ICT supported infrastructure and lack of resources: India is one of the developing countries that lack the resources and appropriate infrastructure for implementing ICT in education. The effective use of ICT would require the availability of equipment, supplies of computers and their proper maintenance including other accessories. In most of the rural areas, due to lack of electricity supply no one can run a computer in the first place. Implementing ICT demands other resources, such as computers, printers, multimedia projectors, scanner etc which are not available in most of the educational institutions. Beside, ICT require up-to-date hardware and software which is not available. High speed internet connection is another prerequisite for integrating ICT into the education field. But unfortunately internet access is very poor. 
2. Insufficient funds: Effective implementation of technology into education system involves substantial funding, that is very hard to manage for the institute. ICT supported hardware, software, internet, audio, visual aids, teaching aids and other accessories demand huge funds. Due to lack of funds to obtain the necessary hardware and software is one of the reason teachers do not use technology in their classes.
3. Vision and mission: A vision gives us some guidelines to start a plan and show the path to reach our goal. Many researchers have pointed out that institute’s vision is essential to effective ICT integration. But most of the educational institutions are far away from implementing ICT into teaching and learning situation. Also, there are some higher educational institutions that have ICT facilities but cannot integrate it effectively due to lack of proper vision and plan. 
4. Lack of teacher’s confidence, skill and knowledge: Several researchers indicate that one barrier that prevents teachers from using ICT in their teaching is lack of confidence. Some studies have investigated the reasons for teacher’s lack of confidence with the use of ICT is ―fear of failure‖ and that caused a lack of confidence. Lack of ICT knowledge and skills make them feel anxious about using ICT in the classroom and thus not confident to use it in their teaching. Another barrier, which is directly related to teacher’s confidence, is teacher’s competence in integrating ICT into pedagogical practice. Research found that many teachers lacked the knowledge and skills to use computers and were not enthusiastic about the changes and integration of supplementary learning associated with bringing computers into their teaching practices.
5. Teachers attitudes and belief about ICT: Teachers attitude have been found to be major predictors of the use of new technology in instructional settings. Teacher’s beliefs about teaching and learning with ICT are central to integration. To be successful in computer use and integration, teachers need to engage in conceptual change regarding their beliefs about the nature of learning, the role of the student and their role as teacher. ICT is not going to replace the teachers. With the introduction of ICT in the classroom, the teacher’s role in the learning process becomes more critical. The role of students in turn also expands. As learning shift from the teacher-centered model to a learner-centered model, the teacher become less the sole voice of authority and more the facilitator, mentor and coach from sage on stage to guide on side. And since ICT enhanced learning is a new experience even for the teachers, the teachers become co-learners and discover new thing s along with their students. Hence the successful use of ICT into classroom largely depends on teacher’s attitude and belief.
6. Lack of time : Several recent studies indicates that though some teachers have competence and confidence in using computer in classroom, but they still make little use of technologies because they do not have enough time, and they are already burdened with heavy workload. Some of the institutions have already introduced two shifts, without increasing the number of teachers. In most of the institute teacher’s work from about 9 a.m. until 5 p.m. and the average number of class session taught by teachers is 18-20 hours per week. Moreover, most of the teachers are also responsible for administrative tasks. In these circumstances teachers do not have time to design, develop and incorporate technology into the teaching learning situation. Teachers need time to learn how to use the hardware and software, time to plan and time to collaborate with other teachers. Some teachers are unable to make appropriate use of technology in their own classroom, while others are unwilling to try because of anxiety, lack of interest or lack of motivation.
7. Lack of effective training: There is not enough training opportunity for teachers in the use of ICT in a classroom environment. The issue of training is certainly complex because it is important to consider several components to ensure the effectiveness of the training these are – time for training, pedagogical training, skills training and an ICT use in initial teachers training. Poor administrative supports, lack of qualified coordinator who can assist teachers to integrate ICT in class are directly or indirectly influence the effective implementation of ICT in education.
8. Lack of technical support: Without good technical support and technical resources, teachers cannot be expected to overcome the barriers preventing them from using ICT in classroom. Technical problem is found to be a major barrier for teachers. These technical barriers include failing to connect to the internet, low speed of internet, waiting for website to open, printer not printing, malfunctioning computers and teachers having to work on old computers. Good maintenance of hardware and software help teachers to use ICT in teaching without losing time through having to fix software and hardware problems. If there is a lack of technical support and poor maintenance in an institute, then for teachers it is not possible to integrate ICT in their teaching environment.
9. Lack of Maintenance Culture: ICT facilitate needs regular maintenance in other to sustain it maximum life span: But unfortunately, most of the developing countries neglect maintenance culture and this seriously affects ICT equipment’s. 
10. Lack of Time and Resources: Staff lacking the time to deal with the challenges of sustaining ICT facilities, which is time-consuming. IT departments already face increasing demands from their institutions, without a commensurate increase in staff. Many of the programming changes required to implement sustainable ICT require considerable technical skill to implement. This constraint will become less pressing as staff becomes more familiar with the issues. 
11. Budgetary Constraints: Many government parastatals and tertiary institutions feel they are under-funded, and lack of capital budget means there is no enough money to spend on sustaining ICT facilities and activities. Most capital budget for ICT has to be spent on activities that contribute to immediate goals. Savings from energy efficiency measures will result in lower operational costs, but normal budgeting systems make it difficult to transfer money saved from operational costs to a capital budget Lack Information and GuidanceA common problem is that much of the ICT equipment used in the institution is not owned by the IT department, so it is hard to carry out an audit of what is owned by whom, and how energy-efficient it is. The situation is exacerbated by the lack of standardized metrics to assess the energy efficiency of ICT equipment. A good understanding of the energy consumption association with specific computer tasks is a prerequisite for better management, but without this kind of information it is difficult to set targets for, and therefore to measure the success of sustainable ICT projects. 

12. Infrastructure-related Challenges: Before any ICT-based programme is launched, policymakers and planners must carefully consider the following:-
a) Appropriate rooms or buildings should be available to house the technology? Proper buildings extensive retrofitting to ensure proper electrical wiring, heating/ cooling and ventilation, and safety and security are highly needed.
b) Another basic requirement is the availability of electricity and telephony. In developing countries large areas are still without a reliable supply of electricity and the nearest telephones are miles away., it is clearly showed that ICT play an important role in sustainable development for both developed and developing countries. Consequently, recommendations were made for minimizing some of the challenges attributed to the implementation of ICT facilities. 
Recommendations
 Effective implementation of ICT in education is impeded by a number of constraining factors. This paper suggested the following recommendations for improving on the current situation.
1. Effective implementation of ICT in education requires commitment from the government, administrators, teachers, parents, students and the community. All the stockholders are responsible authorities including teachers and other Staff should be aware of the importance of technology in developing student’s learning and should strive to overcome the barriers which prevent the use of technology in classroom, so that students can benefit effectively from this ICT. Govt. should increase the capacity and cost effectiveness of education and training system. They should ensure the connection of educational institutions and curriculum to the emerging networks and information resources.
2. Lacks of resources within educational institutions are another major hindrance to the implementation of ICT. Lack of computers, hardware, software and other ICT supported tools in the classroom can seriously limit the use of ICT by a teacher. The stockholders and college authorities need to be provided with adequate facilities and resources for effective implementation of ICT. 
3. Strategies and proper policies should be formulated for encouraging young minds to the adaption of ICT. Policy makers must pay attention to accommodate all sectors like rural communities, women and disabled while planning for adoption of ICT. Policy makers should encourage women and girls to adoption of ICT, without proper empowering of women it is not possible to implement ICT in education. 
4. Local software companies should be encouraged to work together with teachers to produce software program suitable for the teachers and students. Software designers and teachers should work together to develop appropriate form of software supporting different teaching and learning skills for better development of teachers and students.
5. Effective implementation of ICT in education largely depends on teachers, who require in-depth professional development due to lack of knowledge and skills. Vigilant attention need to be given to in-service teacher training for teachers and pre-service teacher training for newly appointed teachers before joining their regular classes to train them on how to prepare and use ICT competently. During teacher training programs teachers should get enough opportunities to practice using technology more practically so that they can see ways in which technology can be used to augment their classroom activities. 
6. To implement ICT in education, teachers should feel confident and comfortable using computer in classroom. Teachers must understand the value of computing in education to be able to benefit their students and to support meaningful learning. So changing teacher’s negative attitude is essential for increasing their computer skills. Therefore if teachers want successful use of technology in their classroom, they need to possess a positive attitude to the use of technology. Such an attitude is developed when teachers are comfortable with technology and are knowledgeable about its use.
Conclusion
Government and any other stake holders must take necessary measures on proper implementation of ICT facilities in order to achieve goals and objective of sustainable development. A rigorous analysis of the present state of the education system. ICT-based interventions must take into account current institutional practices and arrangements. Specifically, drivers and barriers to ICT use need to be identified, including those related to curriculum and pedagogy, infrastructure, capacitybuilding, language and content, and financing. The specification of educational goals at different education and training levels as well as the policymaker an understanding of the potentials of different ICTs when applied in different contexts for different purposes, and an awareness of priority education needs and financial and human resource capacity and constraints within the country or locality, as well as best practices around the world and how these practices can be adapted for specific country requirements. The specification of existing sources of financing and the development of strategies for generating financial resources to support ICT use over the long term. Government should provide adequate fund for ICT facilities maintenance and otherwise. Also government should create monitoring and evaluation team in respects to the ICT facilities distributed to the various intuitions and organizations.
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