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Choice of the Theme 

I had several choices about the theme of my presentation. I chose this theme primarily because of my personal concern and direct involvement in Government of India initiative on universalisation of secondary education and ICT as Chairman of the CABE Sub-committee on Universalization of Secondary Education, author of the conceptual document of EDUSAT (Educating the Nation: Need for a Dedicated Satellite) at the instance of ISRO, and member of the Expert Committee appointed by the Government of India for drafting the ICT Policy on Education. 

My grassroots experiments with universal elementary education with quality; with ICT in rural development and rural education and my efforts to promote educational technology  from the platform of AIAET also inspired my choice of today’s presentation. 

My primary concern is universal school education with quality; my reference to ICT is secondary and as a tool or an instrument that can facilitate achieving twin goals of universalisation of and quality in school education. 

Instead of a theoretical research paper, I have opted for, in this presentation, linking concerns to practical experiences.    

School Education

The expansion of school education in India since independence is colossal, or phenomenal (which one is a better or more accurate expression!). I have dealt with this extensively and intensively in our book, Indian Education: Dynamics of Development (published in 2007).  Rather than burdening you with data, I would breeze through some relevant minimum statistics to paint a realistic picture of Indian development in this field. Borrowing Philip Altbach’s expression, I would conclude, “India has not done bad at all, though she could have done better”(added to Altbach’s expression on Indian education). 

Government Policy  Initiative and Planning

Government approved the CABE document on Universal Secondary Education in 2005. The Committee recommended universalisation of secondary education as necessary, but higher secondary as desirable. Ministry of HRD went one step further and included higher secondary education within the ambit of universalisation of school education. Government launched Rashtriya Madhyamik Shiksha Abhiyan in 2008 based on the CABE report on Universalisation of Secondary Education. It complimented  SSA.  India, thus,  moved herself into a new level – universal   school education (1-12). Indeed, it is a giant step; articulation of a big ambition, and a quantum leap in educational policy making. 

Unlike the past, CABE Committee recommendation was immediately followed by planning exercise. Net result was massive increase in allocation of funds for secondary education in the 11th five year plan. SSA was already receiving all out support of the   Government of India. Government allocated about Rs.38,000 Crores for secondary education alone during   the 11th five year plan. This is a substantial jump in allocation to secondary education.  

Education witnessed massive expansion since 1950-51with primary focus on access and equity. Quality found an emphatic mention only in SSA and now in RMSA.  

Data are available  on a large variety of   items pertaining to school education, e.g. growth of number of schools, proportion of primary to upper primary, upper primary to secondary and senior secondary schools, enrolment – both NER and GER, decadal growth rates,  gender parity index, drop out, board results, teachers, etc. The major source of data are DISE reports and selected Educational Statistics published by Ministry of HRD. Such data also reveal the regional and gender disparities.  

Having come a long way, I’ll prefer to restrict here to the data on system productivity (table 1)

Table 1: Educational System Productivity

	STATES & UTS
	System Productivity

	
	

	Andhra Pradesh
	19.57

	Arunachal Pradesh
	NA

	Assam
	9.21

	Bihar
	6.03

	Chhattisgarh
	NA

	Goa
	32.22

	Gujarat
	19.83

	Haryana
	30.13

	Himachal Pradesh
	NA

	Jammu & Kashmir
	8.89

	Jharkhand
	NA

	Karnataka
	23.36

	Kerala
	58.04

	Madhya
	13.12

	Maharashtra
	23.47

	Manipur
	24.19

	Meghalaya
	8.88

	Mizoram
	15.68

	Nagaland
	12.17

	Orissa
	17.95

	Punjab
	23.60

	Rajasthan
	10.61

	Sikkim
	NA

	Tamil Nadu
	33.41

	Tripura
	12.57

	Uttar Pradesh
	27.40

	Uttarakhand
	NA

	West Bengal
	11.38

	A&N Island
	NA

	Chandigarh
	NA

	D & Nagar Haveli
	NA

	Daman & Diu
	NA

	Delhi
	35.95

	Lakshadweep
	NA

	Pondicherry
	NA

	INDIA
	18.69


The system productivity has been calculated by using three different data, namely gross enrolment, drop out till Xth standard and Xth Board result. For example, GER of a state in 95%, drop out rate by Xth standard is 60% and Board result of the state is 70%. Of the 95% enrolled 60% drop out leaving 35% to qualify for Board examination. Of the 35%, 70% pass. Hence, only 24.5% students pass the secondary board examination. Thus out of potential 100 children born with right to education, 24.5% qualify at the first public examination. All India productivity is 18.69 or 19%. 

Though a very crude measure, this productivity is  an important indicator of the tasks ahead. It also provides the picture of the uneven growth. Kerala succeeds in converting almost 59% of her children into school graduates whereas in Bihar, only 6% graduates. 

Future Projections

Our   current (2001-02) enrolment in grades IX and X is  20.06 million. We have reached this stage in 55 years since independence. The projected enrolment  by 2010 is 31.15millions – a growth of more than 11 million and more than 50% of the 2001 as the base year.    

Table: Projected Enrolment in  Grades IX-X  in 2010, 2015 and 2020
  

( In Million)  
	Year
	Enrolment ( Grades IX-X)

	
	Boys
	Girls
	Total

	2001-02
	12.15
	7.91
	20.06

	2010 
	16.38
	14.83
	31.15

	2015 
	20.73
	22.03
	42.25

	2020 
	26.11
	32.57
	57.02


Issue is serious. What would happen if government had woken up in 2009? Would it be ready and capable of handling the situation? 

Ministry of HRD took it up with a sense of urgency. It projected financial requirements during the 11th five year plan, and fine tuned its approach to the issue of universalisation in the RMSA document. It is on its way to implementation.  

The gaps and how to fill the gap?

The gap between demand and provision will sharply change the equation. Additional 3,26,176 classrooms will be needed to accommodate the additional number of students, even if 75% of SSA targets are achieved.  

It is estimated that 88,635 additional teachers would be required by 2010, additional number of 5,20,305 teachers in 2015 over 2010, and  additional number of 6,92,355 teachers in  2020 over 2015.

An amount of Rs. 151,950 million would be required to meet the expenditure on expansion of secondary level of education in 2010 which would be Rs. 96,052 million more than the expenditure in 1995-96. Similarly the additional financial requirement in 2015 over 2010 would be Rs. 54,146  million (at 2010-11 prices)  and Rs. 72048 million (at 2010-11 prices) in 2020 over 2015. This financial projection was recalculated. On the basis of that Government has allocated  a total of about Rs.380000 million for the 11th Plan period under various heads pertaining to secondary education and vocational education. There is enough flow of funds. 

Serious question that has arisen  is whether the system is capable of absorbing this money and converting it into educational benefits of the school going children and the new aspirants
? Another important question is whether the twin challenge of number and quality can be met by ‘more of the same’ – lateral expansion of otherwise incompetent school system? Or we need to find alternatives? 

Can ICT play any meaningful and significant role in reaching out with quality education for all? Can it add value to school education (e.g. by developing life skills, achieving higher order thinking skills, etc.)? Can ICT    enhance school attraction and child friendliness, and school effectiveness contributing to better learning and performance in examination and also better school management. 

ICT in Education 

ICT in education is a widely deliberated subject. Its presence in education is also not new. Radio in education in India dates back to mid 1940s, educational television to early 1960’s, interactive television to early 1970s and computers in education to mid 1980s. However, educational radio, television, computers, etc. hung independent of each other like isles. ICT as a more comprehensive umbrella   that implies convergence and hybridization of technology is a recent development in Indian education.  

ICT connotes Information and Communication Technology- or Technologies. There is a wide range  of technologies that are included in ICT. A sample list is given in the Box 1. 

	Animation 

Community Radio 

Computers 

Desktops 

Digital Board

Digital Camera 

Digital Pad 

Digital Stories 

Digital Video Camera 

Fax Machine

FM Radio 

Information Kiosks 

Interactive Radio

Interactive TV 

Interactive Voice Recognition System
	Internet 

Internet Recorder 

Internet Telephony 

Internet Protocol Television 

i-Pod

i-Lab

Laptops 

LCD Projector 

Local Area Network 

Mobile

Movie Telephone 

Notebook

Netbook 

Network Components 
Online Learning
	Personal Computer 

Personal Digital Assistance

Podcasting 

Portals 

Printers

Radio 

Television (DTH) 

Video 

Video Camera 

Voice Recorder 

Web

Wide Area Networks 

Wi-Fi

Wi Ki

Wireless


Application of such technologies in education constitute ICT in education. It is described in different ways representing different concerns. For example, United Nations is primarily concerned about bridging the digital divide between the developed and developing regions in the world. It promotes ICT primarily to bridge the digital divide, “Many countries around the world have established organizations for the promotion of ICTs, because it is feared that unless less technologically advanced areas have a chance to catch up, the increasing technological advances in developed nations will only serve to exacerbate the already-existing economic gap between technological "haves" and "have nots". The European Commission emphasizes on creating access to technology for the under served population. 

According to  President Nelson Mandela, “The Internet and education are the two great equalizers in life, levelling the play field for people, companies and countries world wide”.

 ICT in Education: Experience 

Small and major experiments have been done with large variety of technology in education. Large scale research and experiments have been done with radio including community radio and interactive radio, television, interactive television, video-conferencing, telephone including telephone conference, interactive mobile telephony,  computer aided learning, offline and  online education. ICT in education enhanced  school attraction. ICT enhanced learning effectiveness provided, 

(i) It was animated by a teacher, 

(ii) It was built into a blended learning design, 

(iii) Teacher was adequately trained, 

(iv) There were opportunities for interaction,  

(v) Programmes were relevant, and 

(vi) Well produced (quality). 

ICT helped remedial learning; reaching out with quality to distances through real-time online as well as offline education.   ICT has facilitated own time examination and evaluation. 

ICT has smoothen the quality curve standardising knowledge transaction. 

What can ICT do?

There are three major questions from the standpoint of universalisation of school education. 

1. Can ICT increase school attraction?

2. Can ICT sustain school attraction?  

3. Can ICT enrich learning and enhance performance?
There are several instances that ICT is a great attraction of the children.  Here is a statement from an important source.

Since computers were introduced….students actually wanted to come to school even during summer vacation. It is clear this benefiting the whole community, students and teachers”

--- Dutu Nicolae, Mayor, Axintele, Romania

‘Hole in the wall experiment’ conducted by NIIT all of the country is another important testimony.. in the hole in the wall experiment, a computer displaced at convenient location, usually in the urban slums. Children on their own flock to the computers, learns to play and develop the skills of operation without the help of any tutor or external support. Our experiments of ICT education and ICT supported education among the village children in the is equally successful and supportive to  the concept. 

Let me share with you two of my experiments   with the  school children in my village, Udang.

While leaving Delhi, I carried with me a CD containing children's film during one of my visits to my village. Students of VI grade admitted to the Rural Talent Nursery came to see me at the Howrah Rural Teachers Forum  in Udang.  I asked the students
 whether they would like to see an English film on a CD. Chorus response was, “Yes, Sir”.  I handed over the CD to them without any instruction. I hinted to my colleagues not to either help them nor instruct them.  I left it to them to figure out how to insert the CD into the DVD player, how to connect the player to the television, how to start, and adjust the clarity of the picture. All of them   come from poor homes where they do not have even a television set, not to talk of DVD player.  Also, I put two more  conditions:  [a] they must organize themselves so that nobody complains about the visibility, [b] they had to tell the story after  watching the CD. 

Their enthusiasm was boundless. They accepted all my conditions without understanding the implications. We –   my colleague and I    – witnessed with great joy that  they managed to figure out the ways and means to connect the DVD player to a television set; and they did it.  After one or two trials, they successfully organized themselves for optimal visibility; they even told the story after watching the movie. Yes, they made up wherever they did not actually understand the dialogues. For us, the teachers, we complimented them for their creativity. 

Second experiment is about working with computers. In Udang, children are encouraged to play with desktops and laptops in small groups of four or five. The adult instructors are deliberately withdrawn from the scene of action. Children find their own way of working on the computers. They develop their own lingua franca.  Similarly, they are encouraged to play with Internet, searching for photographs of scientists or film actors and about their lives. The emphasis here is to create a friendly relationship between children and ICT. We use what has come to be known as Minimally Invasive Education
.  

There are many more examples to bring home the point that  ICT   enhance attraction, but may not be necessary.  ICT itself is attractive to children.     If it is available in the school, School becomes attractive. 

Can it sustain interest?

Our next question is whether ICT can sustain school attraction. Answer, from the experiences and experiments is an unambiguous, “YES”. Returning back to Udang, and the Forum, Children in the rural talent nursery has entered their third year. Accesses to computer that are otherwise not available in the village homes or rural government schools continue to be the central attraction for the children.  Of course, now they have an additional agenda. They now are able to learn computer and ICT skills, browse Internet, print pictures, biographies and stories. I suspect, these are so commonplace experience that it does not need either an argument or elaboration. 

Does ICT enhance learning and improve performance in examination? 

These are two questions within one. Whether ICT enhances learning achieving   higher order cognition or not depends upon the choice of technology and quality of programme delivery. For example, There are good number of studies that indicate either ‘no’ or marginal effects of educational television; there are large numbers of studies/ experiments that indicate positive learning outcomes with interactive video and television, online education, computer aided learning, etc.   But its potentials remain largely unexplored. Technology, by itself is not panacea. But it can be made to work through well-designed interventions.  

Another experiment. I consulted a few teachers who teach Geography as part of Social Studies curriculum in grade VI. The chapter on Latitude and Longitude takes about three to four periods – each period being 35 minutes plus home work. We did content analysis and mapped them in a concept map. Reference textbook was NCERT textbooks; however, we consulted other textbooks, Wikipedia and other e-resources.  We wrote  a script and developed a multi-media e-content on flash. The multimedia has built in interactivity using hyperlinks. We showed this multi-media material to teachers, instructional designers, e-content developers. (Not to the students yet). They all confirmed that the e-content  comprehensively covers every single concept with all its details in the chapter,  and reaches out beyond NCERT textbook. When we estimated the total time required to comfortably go through the e-content and make use of hyper-linked interactivity facilities, it took between 20 to 25 minutes. What a teacher normally does in three or four periods, the e-content took care of that   within one period. This e-content thus  generated two or three free periods for the teacher and students for other activities. We created a blending learning design judiciously incorporating number of other learning techniques so that students may reach higher order cognition – analysis, evaluation, generalization and creativity. The e-content aided  blended learning design have the potentiality to make a paradigm shift in learning processes and outcomes in schools.  

In this learning design, ICT takes over what a teacher routinely does – communicating the content often leading to lower order cognition of information and understanding. As ICT (e-content) takes care of the information and understanding, it generates time for teachers to use games, role plays and simulations, experiments and demonstrations, research and exploration, collaborative and individualised instruction, students develop  higher rider thinking making sustaninable learning and better performance in examination. 

Contribution of ICT in education and universalisation is limited only by imagination. In EDUSAT, we proposed a country wide interactive (virtual) classroom. Enormous potentiality of the EDUSAT could have provided each and every state  to deliver education through    mother tongue of children via SIT reducing the effect of lack of enough and good teachers, but for the unimaginative and ludicrous management
. The ISRO proved its point emphatically by successfully piloting interactive education through satellite in Karnataka – primary and engineering education, Maharashtra in teacher education. Gujarat, on its own initiative,    use its interactive video conferencing network for a variety of purposes, regularly.  Haryana is another example where EDUSAT is being used quite extensively. 

I have personally used this medium, before the birth of EDUSAT,  with great enthusiasm and satisfaction.

BOX 2. Use of Interactive Television for Training of Principals

I have a book on Total Quality Management in Education published by Sage. I have tried to develop the application of TQM in education from the perspective of Indian culture, deriving a lot of inspiration from the Upanishads. When I was in NIEPA, Government of India sponsored a project to train Principals of all the District Institutes of Education and Training (DIETs) in the country, about 550 of them, on quality management based on this book.  It was a humongous task and would have required at least 12 to 15 programmes to cover the number through a face-to-face interaction, and it would have been extremely expensive due to expense on travel and accommodation. Moreover, I could not afford so much time with all my academic and administrative responsibilities in the Institute. I adopted a different methodology. 

I identified 20 Professors from various universities in the country; presented each one of them with a copy of my book; and invited them for a week-long workshop on the subject. The workshop had two objectives--a pilot run of the training for the Principals of the DIETs, and developing a group of professional mentors and collaborators on TQM in education, in the country. 

As the next step, we sent out a copy of my book to each DIET at least two months in advance. The Principals were expected to read the book and familiarize themselves with the concept and practice of TQM as applied in education. 

The actual delivery of the programme was done through interactive television. In the forenoon, I personally conducted the sessions on various chapters/themes from the IGNOU studio. My presentations were received in 20 reception centers (IGNOU Regional Centres) spread all over the country. Principals of DIETs and the Professors as field level mentors and collaborators were present in the reception centers. The immediate role of the latter group was to facilitate the participants, to ask me questions on telephone, fax, or e-mail. The second role of the group was to carry forward the discussion with the participants face-to-face, in the second half of the day. 

A question that comes to mind naturally is: What was the need of my presenting through the satellites when there were field level mentors? While I was searching for the answer, it came from the participants, “It is rare to get an opportunity of being trained by the author himself. There can be many better experts than him/her on the subject of TQM, but on his own book, he is the best”.   

One component of the project was the implementation of and experiments with TQM by the Principals in their respective DIETs.  In the second interactive television conference, the participating Principals were to make presentations. There was some problem with satellite connectivity between Lucknow and Delhi. I asked the Principal to pick up the telephone and make the presentation. She made a 25-minute presentation followed by 20 minutes of questions and answers from various centres located all over the country, completely uninterrupted. Participants from different centres lauded her work and their experience of this event.

Without the application of ICT, I would not have been able to reach out to such a large number, in such a short time and with so much authenticity and effectiveness.

Some Policy Imperatives

ICT can be used for students to enhance school attraction and effectiveness; it can be used for capacity building of teachers, heads of schools and senior educational personnel in the districts and states. Applied effectively ICT can dramatically alter management of schools and management of the education system through e-governance. 

There are centrally sponsored schemes on educational technology and ICT in schools. These schemes have promoted and spearheaded ICT in school education. However, there are large regional disparities and variations. Effective and uniform implementation of these schemes, needs policy support. 

Government of India has   initiated the process of formulation of an ICT Policy on Education, and a committee was constituted. The Committee has submitted its report to the Government. 

Conclusion

ICT is here and now. Its march cannot be stonewalled. It has tremendous potentiality. It should be fully exploited and utilized for the benefit of students and teachers. Simultaneously, ICT is not a panacea for all ills in education.  ICT is an effective tool in the hands of the teachers for teaching and students for learning.   ICT needs the hand and mind of the teacher. 

Staff Training on Mobile Phone

For more than 15 years now, I have involved myself with the improvement of quality education in   primary schools in and around my native village, Udang. The training programmes on the use of Constructivist learning designs have been very popular with our village primary teachers.  Teachers of secondary schools in the same cluster of villages asked me to offer a course to them. According to the annual calendar, they fixed the dates that did not suit me. This opened up a new opportunity for me to experiment in delivering a programme in my village from Delhi, while I could still attend to my other minor commitments.

I teamed up with another Professor in Delhi. We decided to use a few PowerPoint presentations and case studies, which we sent by e-mail to my village outfit, Howrah Rural Teachers Forum. I also prepared one of my friends and classmates, a retired village school teacher to coordinate the programme at the Forum end. 

Our instruments of transaction were a mobile phone at each end with loudspeaker facility. At the receiving end, there was an additional facility of a PA System.

On the scheduled date and time, my mobile phone rang in Delhi. We exchanged greetings on the telephone; also, they introduced themselves to   my colleague and me at Delhi end.   I asked Kakali to open the PowerPoint presentation while I had it open on my laptop. This presentation was to be made by the other colleague of mine. She made the PPT presentation customized, animated item by item in each slide, and slide by slide. Every time she pressed a key on her laptop, she instructed on the mobile, ‘next please’. They followed. She made the presentation in about 25 minutes with some questions in between from the participants. I assisted her in paraphrasing her communication in Bengali wherever it was required and also situating the concepts into local conditions. At the end of the presentation, or even in between, they raised questions to my colleague on the mobile.  

The Forum had a landline with speaker facility. The mobile had the advantage of its mobility. The teacher asking the question doesn't have to move out of his/her chair to reach the phone receiver; instead, the mobile phone reached her.

While presenting the case studies, I called up to instruct them that they should read a case, solve the problems given at the end of each as case briefs, first individually; then solve it again in small groups collectively. My friend in the Forum played a collaborator’s role in organizing and facilitating these group activities. As soon as their assignment was complete, they called me up. Each group made presentations of their findings, on the phone; on my asking, the other groups commented on the presentations. In the last 25 years, I have done many such programmes with live participants.  I could not find much difference between those and this one delivered virtually, through ICT, over a distance of 1400 kilometres. The only difference that I can think of is that I had to imagine the smiles and excitement on the face of the participants as they were virtual; But since I knew all the faces, ‘reality’ wasn’t too difficult to imagine. 

Another experiment we conducted was to find the purity of water from three sources-– pond, tube well and bottled mineral water --with a microscope and a binocular.  Their mobile phone was on and placed near the mike. I could hear the buzzing of their fervent discussions. At the end of the experiment, they reported back their findings to me. 

I have used this mode more than once.  Very recently, a group of schools in Delhi asked me to conduct a session on ICT in education. One of the sessions was on videoconferencing. I invited an expert on the subject from a   University in Malaysia to send the PowerPoint presentation first and then deliver the lecture on phone. The flawless presentation, was done in 45 minutes followed by a discussion. Unfortunately, the training hall did not have Internet connectivity or else it would have been possible to connect to certain Internet resources in the YouTube, and view the expert using the messenger service. In other words, innovative and affordable videoconferencing is right within the reach of almost everyone. 

This technique is being commercially exploited by Idea and a company called Enable M, delivering e-contents to students on mobile phones.

� These projections are based on my study mentioned earlier. The 11th Five year plan document also provides data on projection. There are differences in the data. 


� In one of the meetings of the Governing Council of SSA in 2004-05 (last meeting that I attended), Prime Minister Dr. Man Mohan Singh assured the Council of availability of adequate funds for elementary education, but exhorted the committee  for results.  


� In the Howrah Rural Teachers is Forum in Udang, we have set up a Rural Talent Nursery.  Through learning assessment survey of about 1000 children in the fourth grade enrolled in about 30 primary schools, we identify 25 girls and 25 boys every year. We take them up to the Xth grade.  While they continue to study in their own rural schools,   we  provide support in nurturing the multiple intelligences, honing 21st-century life skills, learning science and technology, and techniques of performing in examination with sustainable learning.  One of the 21st-century life skill is  dealing with ICT. I would like to share just two examples with all of you .


� Our experiment in Udang has been referred in the papers on Hole in the Wall experiment by Dr. Sugata Mitra in British Journal of Educational Technology and elsewhere. 


� Please refer, Story of EDUSAT by Marmar Mukhopadhyay, Shipra Publications, 2006. 





