INDIAN INSTITUTE OF TECHNOLOGY, BOMBAY
DEPARTMENT OF HUMANITIES AND SOCIAL SCIENCES
Dr. Amitabha Gupta
Professor, 
Dept. of Humanities & Social Sciences

                             November 15, 2003
To

Professor C.S. Jha
IIT Delhi
Dear Professor Jha:

Let me take this opportunity to introduce myself. I teach in the Dept. of H&SS in this Institute and have been collaborating with Professor S.D. Agashe in various academic activities for last 30 years. 

We feel very strongly about the need for a fundamental change in our attitude and approach towards science and mathematics education at the school level. The proposal enclosed herewith was prepared based on this urge to do something. Professor Agashe asked me to send the soft copy of this proposal for your kind perusal. Let me mention here that we knocked on many governmental doors in vain over the last 12 years!  
We would deeply appreciate if you go through the proposal, and see in what way you can support school education in our country.  What we need very badly is people who will do the relevant research and developmental work.  There are enough number of M.Sc.'s (and even B.Tech's and M.Tech's!) who can do something, even in their spare time, but it will need a lot of coordination.  And it is very important to get the collaboration of the school teachers themselves. 
Some time back Prof. J.V. Narlikar in an article in the TOI bemoaned the lack of 'enthu' for science, but we feel that there is lack of enthu for any education, and that education for everyone can be made better.

With warm regards,

AmitabhaGupta
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I. INSTITUTIONAL PARTICULARS

1) (a) Project Director :  
DR. S. D. AGASHE



(b) Mailing Address :
Dept. of Electrical Engg.





Indian Institute of Technology





Bombay 400 076





E-mail : eesdaia@ee.iitb.ac.in

      (a’) Name of the Project




 Co-Director :
DR. AMITABHA  GUPTA

       (b') Mailing Address :
Dept. of Humanities & Social Sciences





Indian Institute of Technology





Bombay 400 076

                                                                     E-mail : ag@hss.iitb.ac.in

2) Title of the Project:
A NEW ORIENTATION TOWARD THE





SCHOOL CURRICULUM IN SCIENCE





AND MATHEMATICS


3)
(a) Name of the body
Indian Institute of Technology,




to which attached:
Bombay 

      (b) Status of the 

           Organization/Individual :
Deemed University


4) Nature of functions of the
Teaching, Examining, Research



Organization/Individual :

II.  PROJECT OUTLINE

II(0)  INTRODUCTION

The Gap between the Ideal and the Real
The National Policy on Education-1986, in the Section entitled Science Education, states:

8.18
“Science education will be strengthened so as to develop in the child well-defined abilities and values such as the spirit of inquiry, creativity, objectivity, the courage to question, and an aesthetic sensibility.”
8.19
“Science education programmes will be designed to enable the learner to acquire problem solving and decision making skills and to discover the relationship of science with health, agriculture, industry and other aspects of daily life.  Every effort will be made to extend science education to the vast numbers who have remained outside the pale of formal education.”

The Draft Report of the Working Group on Science Education of the NCERT confesses (page 4): 

            “In spite of the efforts made by the various Government/Non-Government Agencies in the area of Science education, there has been little impact.  In the absence of proper curriculum transaction, the task of inculcating scientific temper among all citizens has remained far off.”
Our Diagnosis


Leaving aside questions as to whether great scientists like Newton and Einstein had imbibed the scientific temper by age 15 or 16, and whether the inculcation of the scientific temper has necessarily to be completed by that age, our diagnosis of the failure is as follows.  

We feel that 

(a) awareness of the developing character of science (and even of human knowledge), and 

(b) a critical attitude, 

are the major hallmarks of the scientific temper.  

Scientific temper, therefore, cannot be inculcated by presenting science dogmatically and as a finished product, to be learnt by rote.  We must present science as a process. This means in turn that teachers and writers of textbooks of science have to be made aware of the developing character of science with a view to its utilization in science education.  This has not been done anywhere so far, and this is precisely what we propose to do.
Need for Research


We have proposed that four Research Workers be enlisted to work on the subjects of Physics, Chemistry, Biology, and Mathematics for 5 years to help develop material that will be useful to teachers and writers of text-books.  (This accounts for 24.0 percent of our Project cost (Rs.7.2 lakhs out of Rs.30.05 lakh).

Need for Collaboration with Teachers

The research and development of material will be carried out in collaboration with the teachers themselves to improve the chances of its acceptance.  This we propose to do through the publication of a quarterly journal (cost of Rs.1500 copies and 3000 pages; Rs.10.0 lakh, 33.3 percent of the total cost) and holding of 28 regional workshops (cost Rs.2.8 lakh, 9.3 percent). (It comes to a mere Rs.800 for 3000 pages of material to be spent over 5 years).  The ‘Navodaya’ schools and Kendriya Vidyalayas could be urged to participate. 

II(1)  Objectives

To prepare educational material consonant with a new orientation toward the school curriculum (Std. I to X) in Science and Mathematics with a view to make science education more meaningful and effective, by overcoming the following deficiencies of the present approach:

   (i) lack of integration between mathematics and the sciences;

  (ii) lack of awareness of the history of ideas in the various subjects and of the developing character of knowledge;

 (iii)
absence of critical treatment of the concepts and theories that are introduced and of their honest evaluation;

  (iv)
neglect of the relationship of science and mathematics with life;

   (v)
absence of an overview and understanding of science and technology, caused mainly by the isolated, fact-oriented content of the curriculum;

  (vi)
failure to relate science with technology; and

 (vii)
emphasis on rote learning, making self-learning difficult;

using a new approach that:

   (i)
displays the developing character of scientific endeavour by incorporating historical awareness;

  (ii)  fosters a critical attitude on the part of the learner;

 (iii) brings out the close and evolving relationship between mathematics and physics;

   (iv)
 emphasises the interrelationship between science and technology;

   (v) dispels some of the misconceptions as well as naive euphoria about science and technology created in the minds of students by the isolated technical scientific content and mere fact-orientedness of the science curriculum, and gives an over-view and understanding of science and technology;

  (vi) relates knowledge to daily life by emphasizing understanding and application rather than accumulation of mere factual knowledge;

 (vii) makes learning a stimulating and rewarding experience by discouraging mere rote learning; and

(viii) provides for self-learning, learning in non-formal environments, and distance-learning.


It should be emphasized that the project is addressed mainly to science and mathematics teachers, teaching at all levels from Std. I to Std. X.  There will be direct contact with many of these through Regional Workshops and indirect contact through a Quarterly Journal.  We aim to create a new ‘awareness’ among the teachers in the hope that this will be reflected in their teaching. However, the educational material that will be developed should prove to be of value not only to students of higher standards (say, Std. VIII to X) but also to educated laymen, and recipients of nonformal education.

II(2)  Justification for Taking up the Study
Background :   We, the Project Director and the Project Co-Director, have been teaching elective courses in the following subjects: (I) Introduction to the Methodology of Science, (ii) Philosophy of Science, (iii) History of Science, and (iv) Logic and Foundations of Mathematics, to engineering students at the Indian Institute of Technology, Bombay, for the last 25 years or so.  Through this teaching we have come to realise that the History and Philosophy of Science and Mathematics can make significant and essential contributions to the learning and understanding of science and mathematics, even at the school level.  This contribution would not consist in the addition of historical or philosophical material to the topics already being taught.  Rather, we suggest that a historical and philosophical awareness should be brought to bear on the teaching of the traditional topics.  The absence of such an awareness has resulted in the following deficiencies in the learning of science and mathematics in schools not only in India but also abroad. 

  (i)
There is a tendency to keep the school subjects rigidly separated from each other, resulting in a fragmented approach.  Thus, in particular, the physics and the mathematics that the students learn do not appear to be naturally related to each other.  Instead, it appears as if somehow physics needs mathematics and the mathematics can be applied to physics. The researches of historians of science and mathematics in this regard have been largely overlooked.

 (ii)
Although much is being said about inculcating a scientific temper among schoolchildren, what is being achieved is the imparting of scientific knowledge as of today in a dogmatic, authoritative manner.  The scientific approach or method is either completely hidden from view or misrepresented.  The import of recent philosophical debates and thinking about the scientific method (including discussions on scientific revolutions and scientific progress) for science teaching and learning has not been grasped.  Thus, a critical attitude on the part of the learner needs to be nurtured whereas the present approach to the curriculum encourages rote learning and discourages any creative effort and reflective thinking by the learner.

(iii)
We all recognize the importance of technology in society and also its close relation with science.  However, the present curriculum produces very little technological awareness in the minds of schoolchildren.  Subjects like ‘Work Experience’ and ‘Socially Useful and Productive Work’, and vocational subjects - few as they are - are not related to science and mathematics.  The result is that the learners feel that the knowledge they are acquiring is all bookish and not of any use in their later working life.  Thus, the present approach emphasizes knowledge, rather than understanding and application.


We feel that publishing our work, as also that of others willing to contribute, in the form of a Journal right from the start, will enable us to keep in touch with the community of school teachers and educators so that the new orientation that will emerge will be realistic and acceptable to the school teachers.  To receive further feedback and to identify collaborators, we propose to organize Regional Workshops in different parts of India.  We intend to enlist the help of science and mathematics graduates, teachers and educators who may like to work as Research Associate/Research Assistant/Visiting member in the project for a duration of one month to one year.  Some of the support material developed will be tried out in the two schools on the I.I.T. Campus, affiliated to two different Boards, namely, the Central Board of Secondary Education, and the Maharashtra Board of Secondary Education.

Review of Status of R and D in the Subject

International Status : Curriculum research has been a continuing activity abroad as here in India.  In mathematics one should mention among others the work of:

  (i) School Mathematics Study Group (SMSG) at Stanford University;

 (ii) University of Illinois Committee on School Mathematics (UICSM);

(iii) The Mathematics Curriculum Project of the Schools Council at the University of Nottingham, U.K., 1973-77; and

 (iv) The Nuffield Mathematics Project, U.K.


In Science, in the U.K., the Nuffield Foundation Project for the History of Ideas was aimed at providing a background in history and philosophy of science to teachers of science.  The ‘Harvard Case Histories in Experimental Science’1 (see Bibliography below) was a very successful effort at producing science material for college students of the Liberal Arts.  In the U.S.S.R., a series of booklets called the ‘Little Mathematics Library’ has been published, and volumes in a new series titled ‘Science for Everyone’ have been coming out in recent years.  Books such as ‘An Introduction to the Study of Science’ by Smith and Jewett,2 ‘Housecraft Science’ by Griffiths,3 ‘An Outline for Boys and Girls and their Parents’ edited by Mitchison,4 ‘Science in Common Things’ by Scarr,5 ‘Mathematics in Theory and Practice’, edited by Sawyer,6 and ‘A Companion to School Mathematics’ by Boon7 which related mathematics and science to life and civilization are, unfortunately, out of fashion and out of print.  We have come across only two recent books which contain a critical treatment and honest evaluation of some concepts in school physics: ‘Questions and Problems in School Physics’8 and ‘Discussions on Refraction of Light’9 both by Tarasov and Tarasova.

National Status : The NCERT has been doing pioneering work in curricular research and production of text-books.  A report on the work done in mathematics till 1967 can be found in ‘Some Aspects of School Mathematics’ by Kapur.10  The model set by NCERT has been followed by the various State Education Boards.  The Homi Bhabha Centre for Science Education, Bombay, has also done excellent work in regard to science teaching to students in rural areas and those coming from the weaker sections of society.  However, it would be fair to say that these efforts do not have the orientation that we are envisaging in our Project.

Bibliography
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“An Introduction to the Study of Science: A First Course in Science for High Schools”, by Wayne P. Smith and Edmund Gale Jewett, The Macmillan Company, New York, 1918.

3.
“Housecraft Science”, by E.D. Griffiths, Methuen and Co. Ltd., London, 1917.

4.
“An Outline for Boys and Girls and their Parents: Science, Civilisation and Values”, edited by Naomi Mitchison, Victor Gollancz, Ltd., London, 1932.

5.
“Science in Common Things”, Books I, II and III, by W.A. Scarr, Edward Arnold and Co.,London, 1933; reprinted, 1952.

6.
“Mathematics in Theory and Practice: A Novel and Simplified Approach in which Mathematical Processes are related to Everyday Affairs”, edited by W.W. Sawyer, Odhams Press Ltd., London, not dated.

7.
“A Companion to School Mathematics”, by F.C. Boon, Longmans, Green and Co. Ltd., London, Second Edition, 1960.

8.
“Questions and Problems in School Physics”, by L.V. Tarasov and A.N. Tarasova, Mir Publishers, Moscow, 1984.
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Importance of the Proposed Project in the Context of Current Status :  In view of the great importance being attached to Human Resources Development by the Central Government and the formulation of a New National Policy on Education, it hardly needs to be emphasised that curricular research and production of support material will once again be of great urgency.  We strongly feel that the new orientation that we are proposing will make a qualitative change in the educational field.  Our suggestion of publishing a Journal and holding Regional Workshops, during the course of the Project will ensure the cooperation and support of the teaching community in implementing the new orientation.  Further it will be unwise not to take advantage of the tremendous opportunity of ‘distance education’ provided by satellite communication via television.  We do hope that the material that will be produced by the Project will be taken up by some of the many agencies producing Educational Television Programmes, such as the Central Institute of Educational Technology. The Indian Institute of Technology, Bombay, also has an Educational Technology Cell upon which we could draw for support.

Review of Expertise Available with Project Director and Co-Director in the Subject of the Project
  (i) Teaching and research experience of about 25 years in the subjects of Methodology of Science, History of Science, Philosophy of Science, and Logic and Foundations of Mathematics.

 (ii) Conducted a short-term course on ‘Teaching of Logic and Methodology of Science’ under the sponsorship of the Quality Improvement Programme of the Ministry of Education in May, 1978.

 (iii)
Edited an anthology titled “Science, Technology and Social Change: A Book of Readings”, prescribed for the Foundation Course - Paper II of the Three-Year Degree Courses in Arts, Science, and Commerce of the University of Mumbai, and published by the University of Mumbai in 1980.  We have also contributed introductory material to many of the ‘Selections’ in this anthology.

  (iv)
Organised a Workshop on ‘Understanding Science’ under the joint sponsorship of the Indian Council of Philosophical Research, New Delhi, and Indian Institute of Technology, Bombay, in April, 1985.

   (v) Two schools, coming under the jurisdiction of two different Educational Boards (Central Board of Secondary Education and Maharashtra State Board of Secondary Education) are located right on the Campus of the Indian Institute of Technology, Bombay.

  (vi) The Project Director has worked as Chairman of the Campus School of the Indian Institute of Technology, Bombay for two years.

 (vii) The Project Director was on an Advisory Committee of the Kendriya Vidyalaya, Indian Institute of Technology, Bombay.

(viii) The Project Director has been participating in the activities of the Maharashtra Mathematics Teachers’ Association; he has lectured at their Annual Conventions and published articles in their Journal.

  (ix) The Project Co-Director has been associated with Remedial Teaching for the children of the Kendriya Vidyalaya, Indian Institute of Technology, Bombay.

   (x) The Project Co-Director has written material titled “A Case Study based on Early Astronomy” which is meant as a Teaching Aid in Foundation Course, Paper II, “Scientific Method, Science, Technology and Development”, and has been published by the College Development Council of the University of Bombay, in 1984.

II(3)  Relevance to the Scheme Objective


We feel that a distinguishing feature of our project is the proposal of bringing out a Quarterly Journal and the organization of several Regional Workshops during the tenure of the Project, to enable us to obtain the cooperation and collaboration of the community of school-teachers and educationists, on whose shoulders the responsibility of shaping the course of education rests.  We are confident that the support material that is developed by the Project will be helpful to the various Boards of Secondary Education in revising the text-books brought out by them.  We also intend to be in touch with researchers abroad in the area of school science and mathematics.  Finally, we hope to receive advice and guidance from individuals and institutions.


Although ideally all the school teachers of science and mathematics in India should be reached, we will limit ourselves to about 2800 of them whom we hope to meet personally at the 28 Regional Workshops (assuming an average participation by 100 teachers at each Workshop).  We will, of course, seek the advice of all the Boards of Secondary Education in the country.


If paper is made available at concessional rates, we should be able to bring out a larger number of copies of the Journal and thus reach a sizeable number of teachers, though indirectly, through the pages of the Journal.


Since text-books are, and will remain for some time, the main educational material in our country, we do hope that the material published in the Journal and the discussions at the Workshops will result in appropriate changes in the present text-books and in the attitude of the teachers towards text-book material.  We also hope that in the end this will create a new awareness among the large number of students for whom Std. X will be the terminal stage of their formal education, many of whom will be associated with decision-making bodies, especially in rural areas. 

II(4)  Approach and Methodology

As a result of our study of and teaching courses in the subjects of Methodology of Science, History of Science, Philosophy of Science, and Logic and Foundations of Mathematics, over the last 25 years or so, we have already identified some topics in the school curriculum in Science and Mathematics upon which a historical awareness and a critical attitude can be brought to bear fruitfully.  A few of these topics may be mentioned:

   (i) the role of the Axiomatic Method in geometry;

  (ii) the geometrical origin of the concepts of ratio and proportion, these later giving rise to the need for an arithmetic of fractions;

 (iii) the actual observed motions of the stars and planets, and the concept of model-making in astronomy;

  (iv) Galileo’s work on ‘falling’ bodies and ‘local motion’;

   (v) the astronomical foundation of Newton’s mechanics;

  (vi) the actual experiments of Coulomb and his formulation of the Law of Force between charged bodies;

 (vii) the actual experiments of Ohm and his formulation of his Law;

(viii) the development of the concept of temperature;

 (ix) the overthrow of the Theory of Five Elements (water, air, fire, earth and space) in Chemistry and the study of gases leading to Dalton’s Atomic Theory; and

  (x) classification and comparative studies in Biology.


To start with, educational material will be produced in these areas.  When Project Staff is recruited, many more areas will be identified and the staff members will be put in charge of some of these.


The educational material that is developed will be published in a Quarterly Journal which will be circulated to about 1000 schools and 100 Colleges of Education in India, and to groups working on curricular research in India and abroad, to elicit comment and criticism, and also to solicit independent or collateral investigation by interested teachers and educators in India and abroad.  The material will also be presented at two-day Regional Workshops to be organised in various parts of the country, once every three months during the first year of the Project and once every two months during the next four years.  Thus, there will be a total of 28 Workshops. At each Workshop, about 100 teachers and educators will be invited to participate in the deliberations.  Their reaction to the material already published in the Journal will be ascertained.  This contact will also enable us to identify teachers who may like to work in the Project as Visiting Members.  

II(5)  Details of Data Collection and Analysis Proposed
 (i) Preparation of material for publication in the Journal, and the publication and distribution of the Journal.  (The Journal will be brought out once every three months).

(ii) Preparation of material for discussion in the Workshops, and organisation of the Workshops.  (The Workshops will be conducted once every three months during the first year and once every two months during the next four years.)

II(6) Time Schedule


Estimated time in which Project will be completed: 5 years.

Time schedule of Activities Giving Milestones :

 (i) Publication of quarterly issues of the Journal :  March 1, June 1, September 1, December 1.

(ii) Organisation of Regional Workshops: March, June, September, and December (towards the end of the month) in the first year, and February, April, June, August, October and December (towards the end of the month) in the next four years. 

III.  STAFFING PATTERN
III (1) Honorary Staff

(1)
(a) Name of the Project Director : SADANAND DINKAR AGASHE


(b) Present Position :
Professor




Department of Electrical Engineering




Indian Institute of Technology




Bombay

     (c) Major positions held by the
Assistant Professor in the 


     Project Director previously :
Department of Electrical Engineering




at the Indian Institute of Technology, Kanpur,




July 1967-December 1973.




Visiting Fellow, Computer Group, at the




Tata Institute of Fundamental Research,




Bombay, July 1970-July 1971.




Assistant Professor in the




Department of Electrical Engineering




at the Indian Institute of Technology, Bombay,




December 1973 - September 1983.

     (d) Field of specialisation
Electrical Engineering  

           of  the project Director   


(a’) Name of the Project



Co-Director :
AMITABHA GUPTA


(b’)
 Present position :
Professor




Department of Humanities & Social Sciences




Indian Institute of Technology




Bombay


(c’) Major positions held by
Lecturer in the Dept. of Humanities and 



the Project Co-Director
Social Sciences at the Indian Institute of



previously  :
Technology, Bombay,




January 1974-July 1981.




Assistant Professor in the Dept.of Humanities




and Social Sciences at the Indian Institute of




Technology, Bombay,




July 1981-May 1986.

    (d’) Field of specialization of

            the Project Co-Director :
Philosophy and History of Science, Logic and Cognitive Science


(e')  Projects completed by
‘Scheduled Caste and Tribe Students in



Project Co-Director
Higher Education: A Study of an I.I.T.’



previously and organization
I.I.T., Bombay.



for which undertaken :

CURRICULUM VITAE OF PROJECT DIRECTOR

Name :

SADANAND DINKAR AGASHE

Date of Birth :
April 7, 1942

Present Position :
Professor




Department of Electrical Engineering




Indian Institute of Technology, Bombay

Academic Career :

1.
Secondary School Examination Certificate of the Board of Secondary School Examination, Bombay, 1956, in First Class with Distinction.

2.
Intermediate Science Examination Certificate, University of Bombay, 1958.

3.
Bachelor of Engineering (Electrical) Degree, University of Bombay, 1961.

4.
M.S. in Electrical Engineering at the University of Illinois, Urbana, U.S.A., June 1963.

5.
Ph.D. in Electrical Engineering at the University of Illinois, Urbana, U.S.A., June 1967.

Academic Awards and Distinctions :

1.  Stood 18th among over 100,000 students at the Secondary School Examination, 1956.

2.
Stood Second at the Intermediate Science Examination, 1958, and shared the Gibbs Prize for obtaining the highest marks in Physics.

3.
Stood Second at the First Year Engineering Examination of the University of Bombay, 1959.

4.
Stood First at the Second Year Engineering (Electrical) Examination of the University of Bombay, 1960.

5.
Stood First at the Bachelor of Engineering (Electrical) Examination of the University of Bombay, 1961, receiving the Late Boman and Fali H. Khan Prize.

6.
Recipient of the General Electric Foundation Fellowship in Electrical Engineering at the University of Illinois, Urbana, Illinois, U.S.A., 1962-64.

7.
Research Assistant at the Coordinated Science Laboratory, University of Illinois, Urbana, Illinois, U..S.A., 1964-67.

Professional Career
1.
Assistant Professor, Dept. of Electrical Engineering, Indian Institute of Technology, Kanpur, 1967-1973.

2.
Visiting Fellow at the Computer Group, Tata Institute of Fundamental Research, Bombay, 1970-71.

3.
Assistant Professor, Dept. of Electrical Engineering, Indian Institute of Technology, Bombay 1973-1983.

4. Professor, Dept. of Electrical Engineering, Indian Institute of Technology, Bombay, since September 1983. 

Publications of Project Director

Books : 1                                Research Papers, Reports: 11

General Articles: 5              

Others: Notes for the Short-Term Course on ‘Teaching of Logic and Methodology of Science’ under the sponsorship of the Quality Improvement Program of the Ministry of Education, May 1978.

Significant Publications on the Subjects of Relevance to the Project
1.
“Euclid, Geometry and the Axiomatic Method”, Bulletin of the Bombay Mathematical Colloquium, Vol.1, No.1, Nov. 1983, pp.7-11.

2.
“Vector Spaces in Engineering”, Bulletin of the Bombay Mathematical Colloquium, Vol.1, No.2, May 1984, pp.43-62.

3.
“Contributions of History and Philosophy of Science to the Learning of Science”, Paper presented at the Workshop on “Understanding Science” at the Indian Institute of Technology, Bombay, April 6-8, 1985.

4.
“The Genesis of Quantification and Measurement”, Paper presented at the Workshop on “Understanding Science” at the Indian Institute of Technology, Bombay, April 6-8, 1985.

5. “The Heart of Mathematics” (in Marathi), Invited Address at 8th Annual Convention of the Maharashtra Mathematics Teachers Association, Nasik Road, November 21-23, 1985.

6. "The axiomatic method: its origin and purpose", Journal of the Indian Council of Philosophical Research, vol.VI, No.3, May -August 1989, pp. 109 - 118.

CURRICULUM VITAE OF THE PROJECT CO-DIRECTOR

Name :

AMITABHA GUPTA

Date of Birth :
November 27, 1944

Present Position :
Professor




Dept. of Humanities and Social Sciences




Indian Institute of Technology, Bombay

Academic Career :

1.
Higher Secondary Certificate of the Board of Higher Secondary Education, West Bengal, 1960, 

2.
B.A. (Hons.) of Visva Bharati University, Santiniketan, 1963,

3.
M.A. in Philosophy, Visva Bharati University, Santiniketan, December 1966.

4.
Junior Research Fellow at the Department of Humanities and Social Sciences, Indian Institute of Technology, Kanpur, 1967-68.

5.
M.A. in Philosophy, Tufts University, Medford, Massachusetts, U.S.A., 1970.

6.
Ph.D. in Philosophy, University of Georgia, Athens, Georgia, U.S.A., 1973.

Professional Career
1.
Lecturer, Dept. of Humanities and Social Sciences, Indian Institute of Technology, Bombay, 1974-1981.

2.
Assistant Professor, Dept. of Humanities and Social Sciences, Indian Institute of Technology, Bombay, 1981-1986.

3.
Associate Professor, Dept. of Humanities and Social Sciences, Indian Institute of Technology, Bombay, May 1986 - Jan. 1998

4.
Professor, Dept. of Humanities and Social Sciences, Indian Institute of Technology, Bombay, since Feb. 1988.

Publications of Project Co-Director

Books : 1                              Research Papers , Reports : 7

General Articles: 5              

Others: Research Project on the Adjustment of SC/ST Students in I.I.T. Bombay, completed in Aug. 1984.

Significant Publications on the Subjects on Relevance to the project
1.
A Case Study Based on Early Astronomy, published by The College Development Council, University of Bombay, 1984.

2.
“Scheduled Caste and Tribe Students in Higher Education: A Study of an I.I.T.” along with V. Kirpal, N. Swamidasan and R.K. Gupta, Economic and Political Weekly, Vol.XX, No.29, July 20, 1985.

3. “Communication in Humanistic Studies” - A paper presented in the 1983 UNESCO Seminar on Cultural Implications of Communications Technology held in Pune, Dec. 1-3, 1983, Visva Bharati Journal of Philosophy, vol. XXII, No.2, Feb. 1986, pp. 9 - 36.

4.
"The Concrete and the Abstract Science: Description vs. Explanation", Journal of the Indian Council of Philosophical Research, vol. VI, No.3, 1989

5 "Representation Vs. Mirroring : A Cognitivist Response to Rorty", Journal of the Indian Council of Philosophical Research, vol. IX, no.4, Sept.- Dec. 1991, pp 127- 138, with S. Sashidharan.

6. "Executable Justificational Rationality as Naturalized Epistemology" in Facets of Rationality, (eds.) Daniel Andler et al, New Delhi: Sage Publication, 1995, pp.312 - 344, with Nilesh Sutaria

7. " Rationality and Cognitive Models of Reasoning : Syntactic and Semantic", in Cognitive Systems (eds) J.R. Isaac et al, New Delhi : Tata McGraw-Hill Publishing Ltd. 1997, pp. 139 - 149.

III(2)  Other Staff

Number of persons to be employed : Four
Designation :
Research Associate/Research Assistant/




Visiting Member

Pay :

Rs.3,000 per month

Duration of Employment :
Up to Five years

The Selection and Appointment of Project Staff :  Project staff who will be appointed for a period of more than six months (Research Associates/Research Assistants) will be selected after an interview by a duly constituted Selection Committee.  Teachers could be invited on the basis of recommendation by their school or interest shown by them at the Regional Workshops or through their response to material published in the Journal, to work as Visiting Members for a period of six months or less.  Eminent educators may also be invited at Visiting Members.

IV.  BUDGET ESTIMATE ; SUMMARY (IN RUPEES)

(See also the ‘Pie Chart’ on the following page)

	
	BUDGET

	ITEMS
	1st year
	2nd year
	3rd year
	4th year
	5th year
	Total

	A. Recurring

    1. Salaries

  
2. Honoraria

    3. Consumables

    4. Travel

    4. Journal & Workshop 

    5. Permanent equipment maintenance


6. Postage
	1,44,000

25,000

Nil

60,000

2,40,000

Nil

20,000
	1,44,000

25,000

20,000

90,000

2,60,000

Nil

20,000
	1,44,000

25,000

Nil

90,000

2,60,000

Nil

20,000
	1,44,000

25,000

20,000

90,000

2,60,000

25,000

20,000
	1,44,000

25,000

20,000

90,000

2,60,000

25,000

20,000
	7,20,000

1,25,000

60,000

4,20,000

12,80,000

50,000

1,00,000

	     Sub-Total - A
	4,89,000
	5,59,000
	5,39,000
	5,84,000
	5,84,000
	27,55,000

	B. Permanent Equipment
	2,50,000
	Nil
	Nil
	Nil
	Nil
	2,50,000

	     Total (A + B)
	7,39,000
	5,59,000
	5,39,000
	5,84,000
	5,84,000
	30,05,000

	Total, if Journal cost is

borne by Schools
	5,39,000
	3,59,000
	3,39,000
	3,84,000
	3,84,000
	20,05,000


PIE CHART FOR BUDGET
(TOTAL: 30.05 LAKH)


                                            Salaries
                                            7.2 lakh

                                           (24.0 %)

Workshop
Incidental
                  2.8 Lakh

                     (9.3%)

                                                                                     Journal
                                                                                   10.0 Lakh

                   Travel                                                        (33.3%)

                4.2 lakh

                 (14.0%)

                            2.5 lakh

                             (8.3 %)

                                                        Others
Permanent                                   2.75 lakh 
Equipment                                       (9.1%)    

                                                                                         Consumables
IV(1) (i) SALARIES AND ALLOWANCES FOR STAFF

	Designation and No. of persons
	Monthly Emolu-
	BUDGET
	

	
	ments
	1ST Yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.
	Total

	Full Time
Research Associates/

Research Assistants/ Visiting members (Four)
	Rs.3,000
	1,44,000
	1,44,000
	1,44,000
	1,44,000
	1,44,000
	7,20,000


JUSTIFICATION

The Project will need Four Research Associates/ Research Assistants/Visiting Members to work on topics in the four subjects of Physics, Chemistry, Biology and Mathematics. Since the staff will be drawn mainly form the community of school teachers, monthly emoluments of about Rs. 3000 will have to be offered, as the teachers who are deputed to participate in the Project will have to be paid at least the total emoluments they would normally draw from their schools. The Project Director and Co- Director will not draw any salary/honorarium from the project.

IV(1) (ii) TRAVELLING ALLOWANCES 

	ITEM
	BUDGET
	

	
	1ST Yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.
	Total

	Travel of Project Personnel to conduct Regional Workshops

( Rs.15,000  per workshop )
	60,000
	90,000
	90,000
	90,000
	90,000
	4,20,000


JUSTIFICATION

The Project Director, the Project Co-Director, and Project Staff(four in number) will conduct the Workshops. About Rs.2500 per person per Workshop will be required on an average for First Class train fare and incidental expenses during journey and at the place of the Workshop.

IV(1) (iii) STATIONERY AND PRINTING                       



	ITEM
	BUDGET
	

	
	1ST Yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.
	Total

	Printing of Quarterly Journal

Audio Cassettes & Diskettes

Books

Stationery

(Paper, stencils, ink, etc.)


	2,00,000

5,000

10,000

20,000
	2,00,000

5,000

10,000

20,000
	2,00,000

5,000

10,000

20,000
	2,00,000

5,000

10,000

20,000
	2,00,000

5,000

10,000

20,000
	10,00,000

25,000

50,000

1,00,000

	TOTAL
	2,35,000
	2,35,000
	2,35,000
	2,35,000
	2,35,000
	11,75,000


JUSTIFICATION
Printing of the Quarterly Journal: Another distinguishing feature of the Project, which is also essential for its success, is the publishing of a Quarterly Journal which will be circulated to about 1000 school teachers, Colleges of Education, Boards of Education, and other interested scholars in India and abroad. The Journal will be produced by Photo-offset printing. The final typescript will cost about Rs.15/- per page. The cost of printing comes to about Rs.0.40 per two pages. Thus, assuming 150 pages per issue and a small amount for the cover, the cost will come about Rs.50,000 per issue of 1500 copies. The cost could be reduced considerably if printing paper is made available at concessional rates, and would not be incurred by the Project at all if the Ministry instructs schools to buy the Journal.

Audio Cassettes: We propose to record the Regional Workshop Sessions so that the suggestions and deliberations can be duly considered after the Workshops. 

Books: About Rs. 10,000 per year will be required.

Stationery: Preliminary drafts of text of the Journal issues will have to be prepared. There will be considerable amount of correspondence. Also, many reports about curricular work done earlier and material published, which is no longer in print, will have to be xeroxed. About Rs.20,000 per year will be required towards the cost of paper, stencils, ink, typewriter, ribbon etc.

IV(1) (iv) OFFICE EQUIPMENT

(a) Permanent Equipment (in rupees)

	Name of Equipment and Accessories 
	Estimated cost

	1. Automatic Desk-Top Xerographic Plain-Paper Copier (with enlarge/reduction/no sorting & with three-year guarantee)

2. DTP system


	1,00,000

1,50,000



	TOTAL
	2,50,000


(b) Consumable Materials (in Rupees)
	ITEM
	BUDGET
	

	
	1ST Yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.
	Total

	Cartridge/Drum, Toner and Developer for Copier


	Nil
	20,000
	Nil
	20,000
	20,000
	60,000


(c) Maintenance (in Rupees)
	ITEM
	BUDGET
	

	
	1ST Yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.
	Total

	Maintenance/Spares

i) Automatic Xerographic Copier

ii) DTP system


	Nil

Nil
	Nil

Nil
	Nil

Nil
	10,000

15,000
	10,000

15,000
	20,000

30,000



	TOTAL
	Nil
	Nil
	Nil
	25,000
	25,000
	50,000


JUSTIFICATION

Permanent Equipment

I) Automatic Desk-Top Plain-Paper Xerographic Copier 

Although the Institute does have copiers, its policy is to charge for use by Projects. We will need to look at a large number of reports on curricular research done earlier and material published which is no longer in print. So there will be a substantial requirement of xerographic work. 

ii) DTP system: apart from help in the preparation of the draft material of the Journal, the DTP system would be extremely useful in preparing indexes for the material produced, working out hierarchies and linkages among concepts etc. 

CONSUMABLE MATERIALS: The Project will require one cartridge (containing drum, cleaner and developer) capable of giving 50,000 exposure per year. The cost of a cartridge is about Rs. 20,000. If the copier approved does not have a cartridge, a similar amount will be required for the drum, cleaner and developer bought separately.

Maintenance / Repairs:

i) Automatic Xerographic Copier: About Rs.20,000 will be required towards a maintenance/ service contract.

ii) DTP system: About Rs.30,000 will be required towards a maintenance/ service contract.

IV(1) (v) CONTINGENCIES INCLUDING POSTAGE

	ITEM
	BUDGET
	

	
	1ST Yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.
	Total

	Incidental Expenditure on Participants in Workshops

(in Rupees)
	40,000
	60,000
	60,000
	60,000
	60,000
	2,80,000



	Miscellaneous

i) Honorarium for Typing work

ii) Honorarium for clerical assistance

iii) Postage
	20,000

5,000

20,000
	20,000

5,000

20,000
	20,000

5,000

20,000
	20,000

5,000

20,000
	20,000

5,000

20,000
	1,00,000

25,000

1,00,000

	TOTAL
	85,000
	1,05,000
	1,05,000
	1,05,000
	1,05,000
	5,05,000


JUSTIFICATION

Incidental Expenditure on Participants:

One of the distinguishing features of the Project, which is also essential for its success, is the organization of two-day Regional Workshops in various parts of India. At each Workshop, 100 teachers and educationists will be invited to participate. We expect that they will be sponsored by their schools / Zilla Parishads / Boards of Education / Colleges of Education as far as their travel and lodging and boarding expenses are concerned. The Project will, however, incur a marginal expenditure of Rs.100 per participant towards incidental expenses. Thus on an average, Rs. 10,000 per Workshop will be required.

Miscellaneous:

i) Honorarium for Typing Work: Estimating about 450 pages of draft material per issue of the journal, and about 150 pages of correspondence per each issue and Workshop, about Rs. 5,000 will be required per issue.

ii) Honorarium for Clerical Assistance: This will be required to handle the correspondence and mailing of the Journal, Rs. 5,000 per year will be adequate.

iii) Postage: Fifteen hundred copies of the Journal will be printed and mailed to various schools, Colleges of Education, Boards of Education, and other interested scholars in India and abroad. About Rs.5,000 per issue will be required.

0.60 Lakh (2.0%)
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