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Computers and communications have come to be recognized as the twin instruments of modern technology that are transforming today’s society into the Information Society of tomorrow. There is little doubt that that in order to survive in such a society, men, women and children must possess an understanding of how computers will have a role in almost every facet of everyday life and more than that. must possess as a basic skill, the capacity to use computers to manage and use the vast storehouses of knowledge. The developed societies of the world have realized this and have already started imparting this skill to children in their schools.


In India, social, economic and political factors have had their inevitable effect on the pace of development and in this context the introduction and acceptance of computers have tended to be slow. These factors must quite obviously be taken into account in formulating or implementing policies which seek to speed up the introduction and spread of computers. Lately, however, social economic and political perceptions have begun to recognize the criticality and potential of the electronics revolution, of which computers form an important element, in bringing about a socio-economic transformation.


More specifically two facts are getting widely recognized and accepted viz.
(a) The computer is a very powerful tool that can help build the individual’s logical and analytical faculty and also greatly enhance his capacity to manage and use information and therefore.

(b) This tool should be made available at least to children in our schools without delay.

These propositions clearly cut across all the dividing lines of social economic and political opinion and hence a policy for the introduction of computers in schools can be assured of ready and widespread acceptance. Indeed the question will no longer be, why computers should be introduced in schools, but how soon this can or should be done. At the same time, the implementation of such a policy raises several serious, practical questions, related to several important constraints. Any approach that does not take these constraints into account with all their implications can lead to the implementation effort becoming not only unproductive but even counter productive.


At least three major constraints stand out and they are:
(a) Availability of equipment: In the absence of a major indigenous manufacturing programme or of large-scale import, the requirements of the enormous number of schools in the country cannot be met quickly.

(b) Cost of equipment: The constraint in (a) above is compounded by the inordinately high prices of equipment in the domestic market and a combination of limited resources and high prices can keep computers out of reach of a very large number of schools for a very long time.

(c) Availability of trained teachers: This would perhaps be the most difficult constraint even if those in (a) and (b) above are overcome. Getting an adequate number of teachers with the required attitudes and aptitudes and equipping them with the necessary knowledge is likely to be a difficult and time consuming task.

We would do well to look closely at the objectives and targets that are desirable and then look at the constraints to determine what objectives and targets are possible. Looking at Tamil Nadu State for instance there were as on April 1, 1983, a total of 2266 high schools and 1416 higher secondary schools; of these 2167 and 1360 were State administered schools respectively. They had a total enrolment of 24.44 lakhs of pupils of whom 14.09 lakhs were in standard 8 and lower standards, 7.38 lakhs were in standards 9 and 10, and 2.97 laks were in standards 11 and 12. of the last figure 2.33 lakhs were in the general academic stream and 0.57 lakhs were in the vocational stream.
When looking at massive figures like tense it is obviously difficult to determine objectives and targets. An initial question is should the subject of computers be in the academic stream or the vocational stream or in both? The next question is should the subject be handled at the high school or the higher secondary school level? A third question is how many schools should offer this subject. The final question is to how many pupils should the subject be offered?

We have given considerable thought to these questions and set out our answers below on the first two questions. We are inclined to the view that the subject of computers should be placed in the academic stream as on elective subject at the higher secondary school level. The use of computers should be taught in a way that it strengthens logical and analytical skills in solving problems and thus becomes a basic personality building input. At the same time the teaching should have a strong practical bias and directed at actual use of computers in solving real life problems drawn from a wide range of disciplines like sciences, mathematics, statistics, social sciences in materials, man-power and information. Such an approach would be of direct value to the student, irrespective of whether he or she goes into any type of higher studies or employment.
A further explanation would be appropriate here in support of our views. Knowledge and skills relevant to computer related jobs fall broadly into three levels.

(a) the ground level jobs of punch operators who fall in the same level as typists;

(b) the middle level of console operators and operator – level programmers; and 

(c) the higher level of advanced programmers, systems analysts managers etc.

Skills needed in category (a) can be imparted in two to three week training courses. Such courses can quite easily and simply be handled outside the vocational segment of the school system, by private enterprise. Knowledge and skills required for jobs in category (b) call for both a general education at the higher secondary level and also treatment of the subject of computers in the academic framework of an elective subject. This level of treatment in turn would provide a feeder for university – level courses which alone can generate the knowledge and skill needs of jobs in category (c). There is therefore no convincing place for the subject of computers in the vocational segment of the school system.
Once we agree that the subject of computers has a viable place as an elective in the academic stream of the higher secondary level we come to the question of the number or schools that should offer the subject and the number of pupils to whom it should become available. Making it available to all such schools and pupils would be neither possible nor necessary, On the other had it would be pragmatic to give the elective subject option to a manageable number and give opportunities of extra-curricular exposure to the rest. In such a case what would be the relative numbers?
An answer to this question turns on what objectives are set by the education system and what demands on various types of resources such objectives imply and also on constraints of the type we shall refer to below. In the absence of detailed and reliable data on these points, we are unable to quantify what might be a plan that would be appropriate to the needs of a specific State. On the other hand it is possible to set out a standard unit that will facilitate quantification and which we shall call a “School Computer Unit”. We can then leave it to the educational authorities of any State to determine the size of their plan by the number of such units and in terms of a time-frame that suits them.
We would define a “School Computer Unit” as one which provides four computer systems and two teachers to serve it.
(a) A pupil strength of 40 (20 each in a standard class strength in standards 11 and 12) for teaching computer science as an elective subject; or

(b) a pupil strength of 40 at a time drawn by rotation from a group of 10 schools for providing an exposure to computers through computer clubs or computer camps or other like activities.

The rationale for the above figures is as follows: One computer system in a working week of five days and a working day of eight hours gives 40 computers hours a week. With four computers serving 40 pupils enrolled for the elective subject each pupil would get at least four hours of computer time a week: on the other hand 400 pupils from a group of 10 schools participating in the club / camp type of activity, would each get at least one hour of computer time once a fortnight. Needless to say a lot of extra computer time will be available outside working hours.

What should be the syllabus for covering the subject as an elective in Standards 11 and 12 of the higher secondary school? We have given thought to this question and consider that the subject can be covered over the two years of standards 11 and 12 through 180 periods a year spread through 30 working weeks with 120 periods devoted to theory and 60 periods devoted to practicals. We set forth our proposals in detail (at the end). We do not see any serious problem in the availability of textbooks and course materials. Plenty of such books and materials are available in the market and to the extent necessary these can be easily adapted to the needs of pupils in the schools.
What would be the type of the computer system to be supplied as a standard? We would consider it a minimal requirement that it should be a rugged desk-top micro-computer system with an 8 bit CPU, 48k memory, a standard ASCII keyboard a TV monitor and a Floppy Disk drive with a good operating system, the BASIC language and a few software packages to handle Sort, Merge, Word processing, Electronic Spread-sheets and High Resolution Graphics. Every four such units should share a common 80 column matrix printer. While it is true that field of computers is being marked by rapid technological advances and hence by rapid obsolescence, we are inclined to the view that the equipment we propose will retain its validity as an adequate learning tool in the Indian context at least for the next five years.

What would be the cost and source of supply of such a standard computer system? Prices in the domestic market are thanks to the high customs duty structure and the manufacturers overheads and mark ups inordinately high to the point of being described as unconscionable. A computer system of the type proposed would be offered in the domestic market for upwards of Rs. 50,000/- while an equivalent system abroad would cost less than one fifth of that amount, if the Government and the industry could find ways of making available such a system to schools for not more than Rs. 25,000/- a price we would consider feasible and carrying a reasonable profit margin, they will be doing a great service to the education of the children of the country by putting computers within their reach. Indeed we think new technologies and economies of scale in the manufacturing programme hold promise of much lower price levels.
The availability of teachers as already stated may prove to be a more difficult constraint than availability and cost of equipment and it is on a careful assessment of all these constraints put together, that we would be wary of any ambitious scale for the school computer plan. We would advocate caution in allowing any school to offer the new elective subject. This should be done only after being certain that the arrangements for teaching it are adequate. At the same time it is important that systematic arrangements are made to train as many teachers as possible to a level where  they will be able to teach the subject effectively both in theory and in practice, both in the schools offering the elective subject and in the other schools which will support Computer Clubs,  Camps and other like activities. Two main strategies would appear relevant to the training of teachers.

(a) Decentralised appreciation programmes conducted physically at school locations with the aid of film video tapes etc and
(b) Centralised structured programmes at select training instructions like IITs, Engineering Colleges,Technical Teachers Training Centres etc.

The latter would require careful planning. These programmes will call for not less than six weeks of full-time on-the-machine training which could be conducted in two sequences of four weeks and two weeks respectively and conducted as far as possible during the vacations. Teachers who are to handle this subject should be carefully selected on the basis of willingness and aptitude because the subject cannot be taught effectively without a correct approach methodology and commitment. We would also consider it important to provide adequate incentives to attract and retain good quality teachers in this specialized line of teaching.
What would a school computer five year plan to introduce computers in schools on the above lines mean in terms of costs and other aspects of implementation? A State which seeks to bring the new elective subject to 10,000 pupils would need to provide 250 school computer units, that is 1000 Computer systems with 500 teachers in 250 schools, if there are 1750 more schools in the state where pupils are to be provided opportunities of exposure to computers through computer clubs and  camps another 175 school computer units will be needed to cover these schools through 175 groups of 10 schools each. which means a requirement of another 700 computer systems with 1400 teachers. The total requirement thus works out to 425 school computer units.


The various cost elements of a single school computer unit can roughly be put down as follows:

(a) Non-recurring Expenditure:

(i) 4 computer systems 
Rs. 25,000 each



Rs. 1,00,000.00

(ii) Air-conditioners voltage


Stabilizers etc



Rs.   23,000.00

(iii) Training expenditure 


           Rs.     2,000.00




Total



Rs. 1,25,000.00

(b) Recurring Expenditure:

(i) Salaries of 2 teachers


per annum




Rs.   25,000.00

(ii) Operation and Maintenance


per annum




Rs.   10,000.00




Total 



Rs.   35,000.00

The five year plan in the above example will on completion cost Rs. 5.31 crores non-recurring and Rs. 86.25 Lakhs per annum recurring. Phased over a five year period the outlay may not seem to be high. And therefore we would repeat our earlier note of caution against too ambitious plans. Computers must come into schools not to collect dust in store-rooms and get the programme discredited, but to enrich the lies of our children.
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ANNEXURE
Syllabus for Standard 11 for elective subject computer science

	Sl No
	Topic
	Periods theory
	Periods practical
	No of wks

	1.
	Introduction to computers-applications approach to problem solving-flow charts input/output algorithms-dat
	8
	4
	2

	2.
	Parts of a computer memory 1/0 devices- arithmetic and logic unit and control unit
	8
	4
	2

	3.
	Basic programming – numbers – variable – expressions – assignments
	12
	6
	3

	4.
	Date – numbers – characters – boolean input/output
	12
	6
	3

	5.
	Control – conditional statements
	8
	4
	2

	6.
	Iterative statements
	12
	6
	3

	7.
	Programming exercises – program development – good programming styles and practices
	20
	10
	5

	8.
	Debugging a program – testing with test data.
	20
	10
	5

	9.
	Arrays – use of array data structure – sub-routines.
	20
	10
	5

	
	Total:
	120
	60
	30


Syllabus for Standard 12 for elective subject computer science
	Sl No
	Topic
	Periods theory
	Periods practical
	No of wks

	1.
	Data structures- character strings arrays – stacks – queues – linked lists representation and manipulation ion-of data structures and applications
	24
	12
	6

	2.
	Sorting – alpha and numerical sort – simple sort techniques – searching methods – comparison of methods.
	24
	12
	6

	3.
	Pseudo – random numbers – simulation technique and its uses – variable
	12
	6
	3

	4.
	Data storage – file organization – serial – indexed file – records and record formats – file access and file processing. Nal statements.
	20
	10
	5

	5.
	Data processing applications – accuracy of data – validation – file updating – report preparation – system documentation
	24
	12
	6

	6.
	Overview of compilation – interpretation process – overview of operating system – command language – software and utilities – computing environment.
	16
	8
	4

	
	Total
	120
	60
	30
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