For Official Use Only

REPORT OF THE
WORKING GROUP TO SUGGEST WAYS
AND MEANS TO IMPROVE
UNDERGRADUATE COURSES
IN SCIENCE
AT INDIAN UNIVERSITIES/COLLEGES

V  5t5Af STIO*
' l«n;.<na

IHIOVERNMENT OF INDIA
PLANNING COMMISSION

MAY, 1991



Government of India
PLANNING COMMISSION

LIBRARY

CLASS NO.

BOOK Nn. 1 (R

C2657

C2657
PLANNING CXDfWISSION
library



[109,9,9,9.:9.90.9.9.9.9.9,.9,:0.9,:0.9.9.9.9.9.9.9.9.9.9.9.9:9.0.9.9.9.9.9.9.9.9.9.9.9.9.9:0.0.9.9.9.9.9.9.9.9.9.9.99900000l] ]

XXX XX XX XX X X

X
X

THE REPORT DOES NOT REFIXCT THE
UIEU3 OF THE PLANNING COMMISSION

AND the proposals DO NOT HAVE
THE approval OF THE PrANNING
COMMISSION. THE REPORT IS BEING

circulated as an useful input

touards thinking and policy 4 programmes

on the SUBOECT.

X = X K XX XXX > XX

X
X

1:3.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,.9,:9.9.:9,:0.:9.:9.0.9.9.9.9.9.9.9.9,.9.9:0.0.9.9.9.9.9.9.9.9.9,:9:0.0.9.9.9.9.9.9.9.9.9.0.0.0 ¢



=0

CONTENTS

Foreuord 1

forwarding letter of Prof. Bhide 2

R'-~nort of the Uprking Group

AnNnNRXUTf s t

Annjxuru-I 2 Stiff Paper 26

Annaxure 11 Proposal for Integrated 32
Science Programme of Talented
Students prepared in U.G.C*

Annsxurs 111 i Minutes of the meeting
held on 10 Harch 1989 35

Annexure N\l Planning Commission Order
No.P-11Q61/2/09-£:dn.
dated 2Ath April, 1989

Aanexure \J Comments of Education A4
Di\/is ion



roREypRD

Thare is a countryulde concern among all those
concerned uith socio-economic development and human
resource dev/elopment about the deteriorating standard
of Education end eparticularly the science Education in
the country. This concern uas articulated and projected
to Planning Commission in the context of Eight Fiv/e Ye«r
Plan by the Scientific Advisory Council to the Prime
Minister presided over by Prof, C.N.R. Rao”-University
Grants Commission had also formulated a proposal for
Integrated Science Programme of Talented Students (ISPOTS)
and also referred to a separate proposal for Nqu Science

Programme (NSp) sent by Prof." Bambah (Vice Chancellor,

Punjab University).

It uvuas in tlis context that the former Hember,
Planning Commissioni Prof. P«N. Srivastava held a Itieeting
on the subject on 10.3.1909. As recommended by the meeting

a Uorking Group uas constituted under the
Chairmanship of Prof. Bhide, Deptt# of Physics,
University of Poona, ( Then vice Chancellor, University

of Poona),

Planning Commission |Is glad to make available the
report of the Uorking Group as an input to the thinking
on the subject. The report Is in draft form and cuing to
unavoidable circumstances it could not be circulated
earlier.

As clarified blaeuhere- .the Report does not
reflect the vieus of Planning Commission nor do the
proposals contained therein have the approval of the
Planning Commission. Staff comments on the Report have

been extracted in an appendix to make the record complete.

Planning Commission thankful to Prof. V*G.Bhide

and his team for this sLrseful raporti*
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rORUARDING LETTER OF PROF. BHIDE

UNIVERSITY OF POONA 4~
]

SCHOOL OF ENERGY STUDIES
Profas™or U»G.Bhide Department of Physics
PUNE-411L107 (iNDla).
Ph.D. (Nag. & L'ind.),FNA, F*A*Sc, Grams © UNIPUNA |
Phonal Offices33606/ n
Extn. 43 I

Ref. Noi Date : '

PHY/1/GB/
17th  August, 1989

Dear Professor Sri\/astava,

You may kindly recall that at a meeting conv/ened by
you on 10th March, 1989, under your Chairmanship, a Working
Group uas constituted under my Chairmanship to suggest uays
and means to improve undergraduate science education at the
Indian Univ/ersities/Colleges*

I ha\/e great pleasure in submitting heruith a report
of the Uorking Group. The Working=Group has suggested a three
tier approach to ta~ckle this problem* At the first level, it
has suggested that' ue should organize a programme for highly
talented and motivated students to be conducted at some very
select seven institutions.’ The institutions could be selected
by the University Grants Commission’ in the light of their track
record. At the second level, the Working Group has suggested
that ue should identify 2/3 colleqes par state, roughly 1HO
cnliagBs in the country. They should"” be given a liberal
financial assistance to improve library, laboratories and other
Infrastructure and also to recruit qualified and motivated
teachers for the purpose of training students at the undergraduaj
level. These colleges should be autonomous colleges or even n
should enjoy the status of deemed university. ,

The ifirst tuo levels uill cater to roughly 16;* of j
students undergoing science education at the undergraduate '
level. The remaining 87" students study in affiliated colleges,,

It has been suggested that these colleges be provided uith a
library of video tapes oh various science subjects prepared ;
by eminent teachers and researchers in the subject. These ;
tapes should be addressed to the syllabii of the undergraduate
courses. Indeed this programme fejas already been initiated

in a small measure by the University Grants Commission.
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In order to coordinato the efforts at the three levels,
the uorking group has suggested a Coordination Council chaired
by thB Chairman, Univ/ersity Grants Commission* The Council
should be served by a separate Cell constituted in the UGC as
detailed in .the report.

The Uorking Group uould like to express its grave
concern at the deterioration of standards of science education
at the undergcaduate level and the urgen-t need to take .
steps to improve science education at the undergraduate level#
The Uorking Group .uould lika to emphasize that the matter is
vdry urgent and the programme suggested in the document should
be initiated uithout any further delay, say, from the next
academic session# I do hope you uill find the recommendations
of the uorking group useful in your endeavour to improve
science education at the undergraduate level in Indian
Universitiese

Uith kind regards.

Yours sincerely.

( V. G. Bhide )

Elncis as above

Professor P*N. Srivastava,
Member, Planning Commission,
Yojana Bhavan,

Sansad Harg,

NEU DELH1110001



REPORT .OF THE”Ijg RKING GROUP

TO SUGGEST UAYS AND HEANS TO inPROUE UNDERGRADUATE COURSES

IN SCIENCE AT INDIAN UNIVERSmMES

1* A meeting uas held on 10th March, 09, under the CH”irmf*nship
of Prof. P.N. Sri\/astav/a, Member Planning Commission to discuss
uays and means to improv/e undergraduate science education at Indian
Uni\/ersities/Colleges * This meeting uas attended among others by
Prof. G.K. Henon, Prof# C.N.R. Rao, Prof# Yash Pal, Prof.

R*P. Bhambha, Prof. P.L# nahlotra, Prof. A, Gnanam, Prof. \J\ G,
Bhide. The meeting considered the present status of undergraduate
education in science and expressed its deep concern at the? continual
decline in the standard of undergraduate education in Science** |t
uas recognised that this continual decline in the standard 6f
science education at the undergraduate level has led to non av/aila-
bility of suitably qualified and motivated students to carry out
basic research in science, to man the various science departments
of the Government of India, to moet the requirements of industry
and has affected the overall development of‘science and technology
in the country. The situation has assumed serious proportions and
is causing grave concern. The meeting also broadly considered

the approaches to improve the quality of science education at the
undergraduate level and appointed a working group under the
chairmanship of Prof. V.G# Bhide to uork out the details of the
various approaches that may be adopted to improve science education#

2. The composition of the uorking group uas as under )
1. Prof. V.G. Bhide Chairman
2# Prof. T.V# Ramakrishnan — HombPr
3# Shri P. Natarajan - Member
At Prof, S.V. Kessar Member
5 Prof. Rais Ahmed - Member
6." Prof. P#K# Mahanty Member
7. Dr. Arvind Kumar — Member
a. Prof# H.S. Srivastava Member
9. Adviser (Education) - Member
10» Scretary UGC - Member

The uorking group met on 6th and 7th 3une at Delhi and
discussed various aspects relating to ,the question of undergraduate
science education and the uays and means of improving the quality
and stanHard of QclonrjR prluo«t.lnn at thn undergraduate level#
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3* In the contemporary uprld, science and technology have bocome
powerful instruments of economic dev/elopment and social transformati
In discov/ery of India, Pandit 3auahar Lai Nehru emphasised that,

* |t uas science alone that could solv/e the problems of hunger and

poverty, of insanitation and illiteracy of superstition and

deadening custom and tradition, of vast resources running to uaste,
of a rich country inhabited by starving millions”* Presenting the
Government of India Scientific Policy resolution to the Parliament
in 1958, Pandit Nehru stated, ” It is an inherent obligations of a

great country like India uith its tradition of scholarship and
original thinking and its great cultural heritage to participate
fully in the march of science, uhich is probably mankind’s
greatest enterprise today”,, C.V* Raman, one of our greatest
scientists stated, ” There is only one solution for India’s
economic problems and that 'is science, and more science and still
more science™. Hbmi Bhabha, the father of Indian Atomic Energy
Programme, in his address to the International Council of
Scientific Unions remarked, uhat the developed countries have and
the underdeveloped lack is modern science and an economy based
on modern technology. The problem of developing and underdevelopin
countries is therefore the problem of establishing modern science
and transforming their economy to one based on nodern science and
technology* An important question ue must consider is uhether
it is possible to transform the economy to one based on modern
technology developed elseuhere uithout at the same time
establishing raodern science in the country as a live and vital
force. IT the ansoer to the question is in the negative and |
believe our experience uill show that it is- then the problem of
establishing science as a live and vital force in society is an
inseparable part of the problem of transforming an industrially
underdeveloped to a developed country. Uhile these statements
are as relevant today as they uere uhen they uere first made,
problems of national development and the nature of science
itself have assumed greater dimensions and complexity and call
for not only a restatement of our conviction but also pose a
challenge for appropriate and effective action.

A, In the context of establishing modern science and technolog
in the country as a live and vital force, the importance of science
education can not be overemphasised. The primary role of science
education as a means to national development UQ* recognized in the
country after independence. Indeed, the Scientific Policy
Resolution of the Government of India comits the Government

inter alia to, (l) ensure and adequate supply, uithin the country
of research scientists of the highest quality, and to recognize
their uork as an important component of the strength of the nation
and (2)3noourage and initiate uith all possible speed programmes i
for the training of scientific and technical personnel on a scale !
adequate to fulfil the country’s needs in science and education, |
agriculture and industry and D" jfence. Subsequently, Radhakrishnan i
and Kothari Cxi»nmi3sions have emphasized the importance of \
establishing a sound base for science education so that this oounti?
uill contribute to the advancoment of scientific knouledge !
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commensurate uith Its size, resources and manpouer ana appxy
scientific knouledge for its economic development* The National
Policy on Education approved by the Parliament in 1906 restates
the piv/otal role of science education in the context of
development of scientific temper and economic development. There
can not be tuo opinions as to. the need for establishing highly
efficient and stimulatinQ science education programmes so that the
greying need of highly qualified and motivated scientists and
technologists can be met effectively.

5* Since independence, there has been a phenomenal grouth in
the number of universities and colleges imparting science education
and in the enrolment of students, in the science stream* The
enrolment in the science stream uas about 1,27,168 in 1950-51.
Ti*»i» increased to 4,34,925 in 1963-64 to attain the level of
7,25,320 in 1986-07. Thus there is about six fold increase in

the enrolment during 35 years after 1950-51. The enrolment during
the proceeding five years as par the data available from the

UGC gas as under

Year enrolment in science stBeam
(figure in the bracket indicates
the percentage of total enrolment)

1982-83 6,23,545 (19.9)
1983-84 6,53,092 (19.7)
1904-85 6,69,563 (19.7)
1985-86 ~ - 75031467 (17.7)
1986-87 7,25,328 (19.7;

Though the actual e'nrolment has steadily increased over the
yaara, there haa been a decline in the percentage of students
opting for science. In 1950-51 ,32.Va students uho passed the
higher secondary examination, enroled in the science stream.
Houever, this percentage decreased to 19.7 in 1986-87.

It is not only”the decrease in the percentage that should
concern us but the fact that the students offering science today
are perhaps the lower middle level 19.9/” in contrast to upper "52%
students uho offered science in 1950-51. Both these facts shou
that students particularly the bringht students shy auay from
science.

The reasons for this decline in percentage and the decrease
in the quality oT students optin-g for science are not far to seek.’
Unlike in 1950-51 the facilities for technical education such as
engineering and medical have increased considerably siphoning
brighter boys and girls to the technical and profescional streams
leaving only mediocores to opt for science. The preference of
the students for the technical stream is because.of the better
employment opportunities for a technically trained graduates as
compared to those available for science graduates. In small
measure, the migration of the students auay from science is due
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to the dull and drab teaching of science in our schools. The
dismal fact is that persons uho do not get admission in
professional schools, namely, medical and engineering schools
gravitate towards science education- not because they are interested
or motiv/ated but because they must do something and they do not
knou uhat else to do. The brighter ones out of thoso also appear
in the competitiv/e examinations like |1AS, Banks and other secure
professions* It is the distitled ” loft ower residue” which
forms the major input of our higher science education* The above
inference is further supported by the follou up studies of the
National Talent Students* In this connection, it must be mentioned
that National Science Talent Search auards uere instituted in 1964
to attract bright and motiv/ated students to the science stream?*
These nationally selected students uere given these awards only if
they pursued a career in science* Houev/er, subsequently this
restriction uas removed and the National Science Talent Search
transformed in to National Talent Search* Uith this change, the
input in the science stream suffered qualitatively. The follou/Zing
table gives the total number of awards and those who opted for
science*

Year No. of Awards No. of Auards opting for Schence
1984 375 55
1985 750 121
1986 750 87

The number of Talent Search awardees pursuing higher science
courses is still revealing*

198A 1985 1986 1987 m 1988
le B*Sc.Part-1 - 63 39 1C2 69
2. n.Sc. Previous 31 36 13 13

Thus one finds that out of 750 awardees only 13 went up to
the n.Sc. level and others opted for professional career in 1986-87**

This clearly presents two related problems* A large number
of talented students today simply do not opt for a career in
science because they to not see it as a rewarding career. At
the same time a large number of unmotivated and uninterested
students seek a career in science, but they are often not fit
for it. Ideally one would like a situation where a large number
of talented people are motivated naturally to seek a career in
science and then one selectively chooses a smaller number namely
those who demonstrate a creative bent of mind so essential for
higher science education and career in scientific research*

6* To make matters further worse, most of the students who
after having passed the higher secondary examination opt for
science education are taught for their undergraduate course in
affiliated colleges* In fact recent UGC report shows that nearly
88/ of the undergraduate science students are taught in affiliated
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%
Colleges numbering over 1800. I™Many of these colleges are unuere-
quipp9d, over crouded, and poorly staffed. Laboratory and library
facilities are generally inadequate, proper text books are not
available. In such an environment, it is almost impossible for a
student to experience excitement' of doing science and to get
motivated to take to science as a career.

Any person faced uith a choice of career uill typically ask tuo
questions, namely (1) is a carer in science going to give me a
comfortable life 7 and (2) is a career in science going to be
sufficiently challenging and fulfilling as my life’s uork? The
second question is vory important and ue should not understimate
its value in moulding and influencing young minds. Ifour Kkids see

our working scientists fulfilled lives uith a high degree of
job satisff>ction, many of them uill be motivated to take up
careers in science. If not even the motivated feu uill be repiled
by such a choice. Uhen our Kkida look at our uorking scientists,

they should not see people ploding auay like cogs in the uheel,
frustrated because they are not getting anyuhere, indulging in
escapism and ego gratification in the form of frequent attendance
of meetings, symposia etc. They should see fulfilment of on
honest variety resulting from solid contributions made to the
development of science, technology etc. uithin the country. They
should see sparks of creativity in action# They should feel
inspired by the dedication literally coring out of such peers.
The situation in affiliated colleges ia far from uhat should be
and is indeed such that even those uho are facinated by science
in the school days uill be repelled by a career in science,

7. Thus the present system has neither the desired selectivity
nor the atmosphere conducive to motivation# The consequence of
all this is obvious “~unmistakable. There has been a continual
decline in the standard of our first degree in science. The level
attained by our B.Sc. today is very much inferior to that of a
graduate in advanced oountries. It is at the undergraduate level
that ue see a sudden and steep fall in the quality of education*'
The science graduates, as a result of their undergraduate education
lack curiosity are devoid of creativity and innovativeness, lack
confidence in themselves and are almost toally unmotivated. The
examination system, laying as it does more emphasis on memory
than on analytical ability and innovativeness further deteriorates

ethe situation. The situation is almost alarming. Ueaaker
undergraduate science programme implies ueaker post graduate and
research programmes. It is becoming increasingly difficult to

find adequate-nurtb©PS 't'o auard the scholarships and offer
placements. The Department of Atomic Energy initiated a scheme
to select some 300 trainees and yet they found that from amongst
3835 applications, only 207 uere suitable. This is also the
experience of many other agencies.

8. It may not be out of place to mention a feu other draubaoks
of our present undergraduate sci™~ncQ odunatjlnn prerfjr.'ijmne®



JIr.<lergraauatg ars rigid even in ths Deat of places.
Combinations itno H ,nrM and ne? <jo nf’t prov/ido the necesaary
breadth ot dopth.” The absence of flexibility has made it impossible
for a good student to obtain sound training# For example, a
physics student can nev/er study biology just as biology student
can never study watfiwiiiattos or physios*

Undergraduate science education programme depends entirely
on chalk-talk concept, doling out unoorrelated information without
bringing out basic concepts and the unity of the subject.
I"emonstrations, class room open ended experimentation have disapp-
eared from the undergraduate programmes. Although science is
experiment based, it is taught as prose or poetry.

A teacher uho teaches at the undergraduate level has hardly
any say in formulating curricula or in evaluating his own students.
This results in the lack of attachment of a teacher to his teaching

and the taught.

The most disturbing feature in our education system is that
of examination. While most undergraduate education is imparted
in colleges, examinations are conducted by the universities uho
have no direct interest or control over the educational process
itself. These examinations lay tremendous premium on memory and
fail to test the ability of the students to, (a) critically
analyse situations, (b) reason and logic, (c) comprehension,
(d) innovativeness or model building capacity and, (e) comnJuniC'tian
skill.

9p It is nou uell recognized that our first degree science
education programme is very ueak and is unable to attract good
students or to produce talented and motivated young science
graduates. It is also recognized that ueaker undergraduate science
programme uould mean in the long run poor scientific research,
inability to generate technology, inadequate to man the industris
etc. This explains the paradox namely inspite of having the

**third largest scientific community” in the world, the impact-, of
this manpouer on the uorld scene in basic sciences is not very
significant on the whole. In the context of exponential increase
in knowledge connected with science and technology and increase

in the importance of science and technology for national
development, with a consequent decrease in the time of absolescence
and the continued decrease in the time gap between a major
discovery and its applications, it will be at our peril if we do
not take urgent and effective steps to stem the rot and make
undergraduate science programmes productive, exciting and capable
of turning out highly talented, dynamia and motivated young boys
and girls uho would contribute to the advancement of science apd
to tho application of Science for n-~tional dovf? lopmont.
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It is no denying that modern India is brimming uith young
people full of v/itality, talent, enthusiasm and aspirations”™* This
is our most precious resource. It is a fundamental right of these
young boys and girls to go through an educational system uhich
motivates them in the right direction, trains them and prepares
them for life to come and help them in unfolding their potential
to the limit of their capabilities* It is our duty to provide
them uith such a system. ,

10, .The task of improving science education programme is stupe-
ndous. As mentioned earlier, the yearly enrolment in the undergrad-
uate science programme is about 2,00M000* Thuss students as per
the UGC data take their training in about 1500 collegs. It is this
large number of science colleges and the number of students
enrolled in undergraduate science course that makes the task of
improving science educP”ion at the degree level formidable. Such

a stupendous task can n"'bt even be attempted unless one adopts

some selectivity and novel approaches. The working group considered
all aspects of this stupendous task and decided to recommend «a
three tier approach. Before ue describe these approaches, it may
perhaps be uorthuhile to mention the steps already taken by the UGC
to improve the quality of science education at the undergraduate
and post graduate level.

11 University Grants- Commission initiated a scheme called
college Science Improvement Programme (COilP) in 1970-71 »,Tha
objective of the programme uas to bring about qualitative
improvement in the teaching of scienoe at the undergraduate level.
The programme is implemented at tuo levels, namely, ('2) in
sM-jet'rd collMofts to include the entire faculty. @Y in one subject
in all the colleges affiliated to a University-called the University
Leadership Programme* A3 on 31st Haroh, 1987 COSIP uas implemented
in 265 colleges and university departments. The emphasis in
the programme uas to improve the curricula, teaching methods,
laboratory exercisps, etc* The revieu committee appointed to

revieu these programmes concluded that the performance uidely
varied depending upon personal local leadership and administrative
support. The committee noted the positive impact in the giatter

of preparation and production of text books, laboratory kits and
other educational material* The committee also noted that in the
ULP there uas lack of full involvement on the part of students
and teachers and in COSIP, administrative support. In the absence
of bench mark survey, the assessment of the impact of these
programmes in terms of ther objectives is not possible*

University Grants Commission at the instance of the
Scientific Advisory Committee initiated a COS 1ST programme to
strengthen the infrastructure in highly selected science departments
in Indian Univ.*cr3ities * T ill nou 99 departments spread over all
the subjects and all the universities have been selected for
COS 1ST support. This COS 1ST programme has made a qualitative
improvement in the infrastructure of these departments enabling
them to attract larger funding from different funding agencies for
their teaching and research programmes. Being highly s&leotlv®©,
COS 1ST programme has mf"de an impact.
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12, Another measure taken to improv/e science education uas the
introduction of science talent search in Delhi in 1963 and in tha
entire country in 196A« As stated earlier, in 1977» these auards
uera also extended to students going in even for professional course
The effect of this change has been referred to earlier. Although
through scienbe talent search an attempt uas made to identify
talent”™ precious little uas done to nurture and nourish talent# The
auardees uent to the same institutions, uere taught by the same
teachers etc# Except that they got a scholarship nothing positiv/e
uas done to nurture and nourish them. In our opinion, it is not
only necessary to identify talent, but perhaps more important

it is to nurture and nourish the identified talent so that it can
flouer to its full potential,

13, The working group considered the genesis of the problem,
the magnitude of the problem and the efforts already taken to
redress the situation* Taking all these into considration, the
working group decided to recommend the three tier approach to
tackle this stupendous problem* This approach has been guided by
the need not only to raise the general level of science education
at the undergraduate level but to delibrately and conciously
attempt to develop peaks of excellence,

1A - Prggr«™mme for the highly talented*

The first part of the programme deals uith highly talented

students. It should be restricted to the chosen feu uho demons-
trate competence in creative pursuit. On completion of their
training, these are the young boys and girls uho uill lead the

creative efforts in various research groups, R and D labs of
Govt,,educational institutions, defence, industry etc* The actual
number needed should be determined by caroful manpower planning*’
Ue strongly believe that it is not only important to identify
talent but perhaps it is moipe important to nurture and nourish
this talent* This part of the programme is aimed at producing
peaks of excellence, creating leaders in science, attracting and
stimulating bright young students from all over the country,

1A(a) ObMNectives ;

The objectives of this programme are, (a) to devise a
five year programme for producing highly trained and motivated
scientists confident of tackling problems in the rapidly advancing
frontiers of their chosen disciplines and, (2) A product of this
programme should be a through disciplined professional uith
detailed knowledge and understanding of Hiis own subject and
having an awareness of current and future trends in other
disciplines. He should appreciate and understand the social
milieu in which he would practice, its socio-political structure,

growth problems and their solutions#
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14 (b)i Broad features of the proarammoS

1. This uill be an integrated science education programme
leading to the M,Sc* degree* An attempt uill be made to integrate
the programme in time and in terms of disciplines* Emph-sis uill
be laid on the unified structure of science as man’s quest for an
understanding of nature and natural laus and the utilization of
this understanding for the benefit of the people.

2, Strong foundation in POathematics, Physics and Chemistry as
they are essential for further development of any branch of science*’

3 An auareness of the nature and significance of life
processes, their complexity and vast technological potential,

A, Emphasis on both intellectual ability and manual skills,-

5, Exposure to, (a) unifying concepts in science, (b)history,
philosophy, methodology of science, (c) computer and computer
graphics, (d) basic electronics, (e)interaction betueen science,
tachno3.o0gy and society, (f) planning and designing an experiment,
modelling and simulation, including hobby uorkshops, (g) research
experience through seminar, project and participation in research
programmes, (h) promotion of enterproneurship etc*

6* A rigorous semester education uith periodic and continuous
assesment. eaction betueen instruction and assement*

7, Common course to students in the first year exposing every
student to the basic concepts of physical sciences, mathematical
sciences, life sciences, earth sciences and social sciences,

1~(c) | Input to the Programme S

The input to this programme should be highly selective
based on performance in the uell designed national competitive
examination* Admission to this programme should be based on no
consideration other than merit and merit alone and wuill be
open to the students uho passed the higher secondary examination
from any place in the country. Initially, admission to this
programme uould be limited to 700 students, Uhen the programme
bccomas full operational, i.e, after five year, there uould be
in all 3500 students. This number 700 constitutes roughly 0"5%
of the students seeking admission to the science stream presently*
uo strongly feel that going beyond this number at this stage uill
not be advisable, Ue uould once again like to emphasize that
this programme is meant for highly talented and motivated students
and this essential character of the programme must not be diluted*

Based on the experience of running this programme for a
period of fivs years, one may oonsider gradual expansion of the
programme to cater to 1 of the students namely 1500 students.
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The .programme should be uidely adv/ertised in national
media regional neuspapers, in schools and colleges and radio and
T\} so that a student of merit e\Ven in the remotest place can take
adv/antage.

14 (d) : Places uhere the orooramme should be pursued;

Having ensured selectiv/ity and hav/ing identified talented
students, ue feel that these students ohould be nurtured and
nourished 30 that they flouer out and perform to the maximum of
their capabilities™* It is, therefore, essential to palce them in
creativ/e atmosphere and in contact u/ith highly creative, eminent
and dedicated persons. They should see sparks of creativity
in action, they should feel inspired and excited by scholarship and
dedication#

In order to provide a creative environment of the type
mentioned above, ue considered tuo possibilities* One of the
obvious possibilities could be to set up a couple of institutes of
higher learning in the country uhich are entirely devoted to creative
activities. The faculty of such institutes uill have to be
carefully chosen, for example, they uould be draun from some very
active groups in research laboi~tories/universities, uho are not
only doing front ranking research uork but are also committed to
teaching# These institutes should hav/e entire administrative
structure fairly flexible, res'ponsive and conducive to creative
academic activity. Uith less centralization and department's
enjoying a great degree of autonomy, these institutes uill hav/e
to be funded liberally*

The other possibility uas to use the existing infrast-
ructure, In India, there are a feu institutes and a feu depart-
ments in the universities uhich can satisfy the above requirements*
The University Grants Commission could certainly identify tuo
centres per each of three streams namely. (I)Physical Science,

(2) Life Sciences, and (3) I~athematical Sciences uhich have
established themselves and meet the requirements mentioned earlier*

After carefully considering the advantages and disadvan-
tages of the tuo possibilities, ue feel that setting up of
separate institutes uill take certain amount of time and even
longer to sat up healthy traditions*Conversely, the existing centres
(aaif’ctod by the UGC) with established record can start functioning
immediatoly* Secondly, utilizing the existing infrastructure
uould entail minimum additional investment*

It is, therefore, suggested that UGC should identify three
centres for Physical Sciences, tuo eentres for Life and nathematicaj
sciences each. Thus there uould be seven centres, each centre
admitting 100 students. The selection of the centres uould be
dependant on the attainment, competence and dedication of the
staff in concerno-d departments and the uillingness of the
mansgemont outhorities of the universities to undeiwtake this
progr»«imQ. Obviously, these centres uill ha\ye to be provided
8&m additional funds for recurring and non-recurring expenditure*



1A (e) Academic course structure :

Seven hundred students selected through nstional competitiv/e
examination uill be allocated to 3eVVen centres, (3)in Physical
Sciences, (2; in Life Sciences and (2) in Mathematical Sciences#
Allocation of students to streams and centre location should be
done follouing the IIT admission procedure*

Physical Science stream shall consist of mainly the follouing
subjects: Physics, Chemistry, Geology, Life Schences stream shall
include Botany, Zoology, Biochemistry, nicrobiology and Biophysics,
The P'lathematical Sciences uould comprise of Mathematics, Statistics
Computers.

All the sev/en hundred students uould be exposed to the e
basics of all the three streams in the first year* Taking into
consideration the existing practise of some students taking
mathematics and no biology and some other taking biology but no
mathematics at the higher secondary level, the first vyear
course for students opting for physical and Mathematical Sciences
stream and for students opting for life sciences could be
different only in relation to the relative emphasis on mathematics
or biology. This first year course should be designed keeping
in mind, (a) Mathematics, Physics and Chemistry are basic to
all sciences and every student should be conv/ersant uith
mathematical tools and physical concepts, and (b) that many
challenging ?7nd technologically important research areas of
future lie in the domain of life sciences. This implies,

(1) tho students in Mathematical Scionc« Stream should be
given enough auarensss of the physical and life
sciences,

(2) the students in the Physical Sciences stream must
acquire considerable competence in Mathematics and be
auare of basic concepts in life sciences and
OKcitemont therein#

(3) tho students in the life sciences stream must acquire
considerable competence in Mathoraatics and be
coversant uith Physical concepts*

After completion of tho first year course, the students
uill go to the alloted centres of their choice and discipline.
Those university centres uill be selected by the UGC objectively
depanding solely on the performance of the univ/ersities in the
resp.ctive areas and the uillingness of the unilzersities to
participate in the programme* Ue uould not favour a single
univ/ersity to have more than one stream* Secondly, ue uould
n~:-3ngly rncommend that this selection of the uni\zersities
3hnul't strictly on the basis of merit and accomplishment and
othGT considerations such as region, state etc* should not
infl'forcG the decision.
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At the end of the first year, a student uho has opted for
one stream could migrate to the other depending upon his perfor-
mance and the available vacancies in the stream to uhich the
wishes to migrate. Similarly, at the end of first year, the

student uill opt for a particular subject in the stream of his
choicc, nainely, say Physics in Physical ScioncBS| Mathematics in
Mathematical Sciences etc. These admissions uill be regulated

as per seats available and his performance in the first year.
Alternately, it uas suggested that at the point of entry in the
programme itself a student should not only opt for the stream
but also for the subject in the stream.'-*

The next tuo years course structure uill resemble the Hons
course structure yith the subject of his choice as the Principal
subject and tuo other subsidiary subjects* There uould be enough
flexibility available in relatin to the choice of the subsidiary
subject. This uill be provided by offering choice of courses
rather than subjects. The Principal subject course should form
a part of the integrated course leading to M.Sc, in that subject.
In addition, some compulsory and some optional subsidiary courses
uill be prescribed,

Ue ptrongly feel that uhatever stream and subject a student
offers, every student must necessarily have certain minimum
courses in mathematics, computers, electronics and communication
skills, tach student uill be encouraged to do uorkshop practice,
glass blouing, certain basic electronic circuitry and programming
on computers. Similarly, in the integrated course in a given
subject loading to M.Sc, degree he may be permitted to offer
certain courses in other related subjects of his choice in the
same stream.

At the end of third year, a student may be awarded the B.Sc.
degree and those uho uish to leave at this stage may be permitted
to leave or those uhose performance is not satisfactory, they
may be discontinued. This terminal stage uill also provide an
opportunity for a student to migrate to other subject if vacancy
in that subject exists and he satisfies the basic requirements
through a test. Thus a student uho'opted for physics at the end
of first year uishes to migrate to Chemistry at the end of third
year, ho t,>ill be permitted to do so if vacancy exists in Chemistry
and if ho satisfies a test that may be prescribed. The students in

the fourth and fifth year uill r.lIso be provided uith an opportu-
nity to participate in research programme in the department
during vacations. Similarly his experimental uork uill include

open ended exploratory experiments, project uork etc,

Ann) e jncentives for attractiriff talentad students to the
Prpgramme; "* n ~ >

lie considered the question of attracting students of
requitsite calibre to this programme at length. At present, due to
complax socio-economic reasons, tnany talented students uith
inclination for science opt for profesHonal courses. This is
Gosentially because of the job opportunities and career prospects
in professional Gtroam,/Uo sincerely feel that those uho pass the

....16/'



National Competitive Test uhish is aimed at selecting top 0.505" of
the students at the higher secondary level and uho are exposed to
the creative atmosphere and flexibility of courses and uho do uell
will not find it difficult to obtain a job comparable to that in
professional stream and should therefore be naturally attracted

to the programme# Houever, the problem is more psychological

than real. The prospective bright students and more so their
parents need to be assured of good career prospects. In this cont-
ext, uo feel that it is not enough to give imaginative publicity
bringing out the challenges and the excitement of a creative
scientific career but ye feel that Science Agencies such as BARC,
CSIR,DRDO, I5R0 etc. should give these boys an assurance that they
uould be absorbed in these agencics subject to the satisfactory
performance throughout five years programme# In this, the agencies
will get cream of the young boys and girls suitably trained in
creative academic atmosphere and in turn such an assurance uill
remove psychological barrier and allay the apprehensions of the
students and more particularly of their parents about their
career prospect. e feel confident that the students uho have !
gone through this programme uill come up to the requirements of |
the scientific agencies and uould get absorbed. If for some reason,j
a fey of them do not get absorbed, ue recommend that the UGC

should absorb them in teaching positions in various universities
and/or their research scientists programme. Ue suggest that the
basic minimum that car|] be done is to assure them 3RF after
completion of the five years programme for doing their PH.D.
research. The above suggestion may sound unconventional but is

not unreasonable and ge hope it is in the national interest#

Dust as ue considered the question of providing incentive |
to attract students to the programme ue also considered the j
question of students dropping out or fairing badly or going \
abroad. Although it i$ our conviction that very very feu students i
uill drop out or fare badly, there is considerable chance of those
students going abroad after their five year integrated course.
L/e con;:?idered at great length the question of providing for some j
prohibitive provisions but in the end ue felb that providing for
a bond etc. uould be counter productive at this stage.

Ue must of course mention thalj since students in this |

programe uill be draun from all over the country and uill learn
at places other than their oun, they must be provided uith fellou-
chi'> adequate enough to take care of their board, lodging and

other expenses# A suggestion uas made that they may be given
fellouship on par uith the IIT students, i#e# fe# 400/- p.m. ue
felt that tlie situaiiion here is different# IITs do not have any
difficulty in attracting good studonts. Secondly, hostel

accommodntion in lit is assured. In this programme at least
initially ue felt thet ue must provide them fellouship uhich should
bj adequate enough to meet all his oKpenses# Ue arrived at a

ficure of Rs. 1000/- ®@#m# for a period of 10 months but this can
vary dep':ndinn upon the facilities ul'lich the universities can
provide#

1T
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(g) ¢ Qroanizational Structure:

The operation of this programme uill need an organizational
structure uhich should be autonomous, Ue suggest that there
should be coordination council as the apex body uhich will take

policy decisions”™ in all matters concerning this programme. It

uould hav/e been advantageous if organization Ilike TIFR, Indian
Institute of Science uere to manage this programme. Houev/er,

in case they are unable to do so or it is not practicable, ue
recommend that UGC should operate this programme uith a coordination
council as an apex body. Coordination council should be chaired

by Chairman UGC and should have representatives of participating
universities, institutions such as TIFR, 1ISc etc, science agencies
such as BARC, CSIR, DRDO, ISRO,- DST etc. and five eminent scientists
and representatives of industries.

The coordination council should be serviced by a special
cell crP'~ted in the UGC for this programme. This cell should be
headed by a Director of a rank of a Professor in the University.
The cell should have professional scientific staff uith barest
minimum of non technical personnel* The Director shall be the
hember Secretary of the Coordination Council,

finangial IHPLICATIOI\!lSm.m'

Thia programme uill entail recurring and non recurring
exoenditure. The recurring expenditure shall include, (a) fellouship!
(b) recurring experiditura of the seven centres, (c) recurring
expenditure on the coordination council. Ue suggest that each of

the seven centres be given a financial assistance of 1,5 crores
for upgradation of teaching complexes, practical halls, purchase
of equipment and facilities such as computers, books and
journals etc.

The financial outlay during the 8th five year plan period
is as under i

1. Non- Recurring S Financial /Assistance Rs.” 10.5 crores
to seven centres at
Rs." 1.5 crores

2. Rscurring
1990-91 1991 -92 1992-93 1993-94 1994-
1, Feellouships 70 140 210 280 350
for 10 months
2- Recurring exp. 70 70 70 70 70
for seven centres
3, Rouurring_ exp. 10 10 10 10 10
on coordination
council
150 220 290 7 ~ 11.SP.
Total expenditure during five years plan periodz
1, Non Recurring —- fe. 10.5 crores
2,* Recurring — Rs. 14750 crores

Total fe. 4,50 Croroa



« 18 -

158 It is strongly suggested that this programme should commence
from the Academic Year, 1990%*,

16, SECOND COnPONEINT OF THE PROGRAHINE |

The programme described above is highly selectiv/e and
catec® to only 0,5 of thw students, and is designed to generate
peaks of excellence, Ue strongly feel that in addition to generati
peaks of excellence, it is necessary to raise the general level
of undergraduate science teaching.’

The Education Commission (1964-66) had recommended that
selected colleges should be given autonomous status so that they j
could initiate experiments and innovations in designing courses,
determining the contents of courses, developing new teaching i
methods, evolving neu evaluation procedures etc* In pursuance |
of this recommendation, the UGC formulated a scheme of
Autonomous colleges in the fourth five year plan* The scheme of |
autonomous colleges has considerable merit because it provides |
for delinking of good colleges from the monolithic and rigid
affiliating system and enables these colleges to experiment and
innovate neu courses, teaching methods and evaluation procedures,’
The grant of autonomy to colleges requires ammendment to the
statutes of the universities to uhich they are affiliated, Most
of the state governments have not been convinced about the (
desirability of granting autonomy to colleges and in spite of |
academic novelty of the scheme only feu colleges and thals too |
in only feu states have been granted autonomy, |

In line uith the reasoning behind the selectivity involved!
in granting autonomous status to colleges ye feel that the UGC
should select roughly 2-3 colleges per state depending upon the
student population in the science stream in the state for the
second component of the programme concerning improving science
education at the undergraduate level, Thore yould' thus roughly
100 colleges spread all over the country,’

These colleges sihould be selected on the basis of their |
track record and performance over the last ten years. These colleg]|
should be given a financial assistance of Rs, N lakh over the Bth |
five year plan period to equip their libraries, laboratories, |
recruit qualified staff and to improve the infrastructure, ‘

These colleges should be given autonomous status or status
of deemed university whichever is easier and practicable”™ This uil]|
provide them enough freedom and flexibility and delink them from
the monolithic and rigid affiliating system that is prevalant
in the country. These colleges should bo helped to design courses
improve teaching methods and to evolve evaluation procedure.

The admission to these colleges should be again on the basi
of merit and merit alone, Merit can be ascertained by a public
ex™amiaation conducted in the state or on the basis of performance

the higher secondary level.



- 19 -

The colleges should provide a large menu of courses and
flexibility for a student to offer courses of bis choice. The
colleges should attempt to giv/e a common couBse to all the
students in the first year exposing them to mathematical techni-
ques, physical concepts and fascination in live sciences. Every
student must necessarily be made to do workshop practice, glass
"blowing, electronic circuitry and computer programming*. At the

end of first year, student uill opt for his principle subject.
The courses in the principle subject should be supplemented by
courses,

care should be taken t o see thar students optrinig ror any

subject in live sciences has enough grounding in physical concepts
and mathematical techniques. Similarly, a student opting for
mathematics should be exposed to the areas of application of
mathematics and so on.

This programme in these colleges should be closely monitored
to see that the objectives of the programme are adhered to.
It is suggested that the coordination council and coordination
cell recommended for the first component of the programme designed
to improve science education should not only provide the policy
frame but uould also monitor and evaluate the programme in these
COlieges.

17. Phasing of the Prooramme and Financial Implications.

The procQSs of selection of 100 colleges over the entire

country uill take some time, lie strongly feel that the colleges
should not only be very carefully selected but enough guidance and
counselling should be made available to these colleges. Ue

suggest that 20 colleges should be identified every year over
the next f~rve~.yea.”s.-{The p-olle.g,eS|- should bp glven’\a p.eriod of
one year to prepare themselves.-

me rinanciai imoiication or tnis orooramme IS 33 unui
1990-91 1991-92 1992-95 1993-94 1994-95

Funding to 20 20 20 20 20 20
Colleges.

Funding to n 20
another 20 20 20 20
Colleges,

Funding to third - - 20 20 20
batch of 20 colleges

founding to the fourth - 20 20
batch of 20 collbqgs

Funding to the fifth - - 2G
batch of 20 colleges

30lanti.on~counselling U 10 1p 10 \1_0

guidnncG”™ nrentioring
TOTAL: 3U 50 70 90 no

grant total T." 350 LAKHS
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At the end of five year period, there uill be 100 colleges
catering to a student enrolment in the first year of 24,000
(240 students to be admitted in each college at the first year),

18. THIRD COMPONENT OF THE PROGRANNE

The first component of the programme uould cater to an
enrolment of 700 students to the first year of the undergraduate
course. The second component uill provide for nearly 24,000
students at the end of five years i.e. in 1994-95. By that time the
total number seeking admission to the undergraduate science
course uill mount to more than 1,507000* Thus the first tuo
components of the programme uould cater to roughly 16j( of the
students seeking enrolment in the first year of the 3 year
undergraduate science course. This leaves about 84n of the students
Most of these students as stated earlier uould seek admissions to
affiliated colleges in mofousil and rural areas* Although it uould
be necessary to improve the infrastructure in these colleges,
ue feel that because of severe resource constraint and the numbers
involved, it uould be impossible to bring about qualitative change
in the standard of education in these colleges follouing the
conventional system of education* Some imaginative steps need
to bo taken in this regard. Before ue discuss these, it may
not perhaps be out of place to comment on tuo related problems,
one concerning the quality of students seeking enrolment and the
other concerning the opening of science colleges uithout adequate
staff, infrastructure and facilities,

Alonguith an increase in enrolment for higher education,
there his been a steeper increase in educated unemployed. Ue
have almost reached a staggering figure of 20 million educated
unemployed out of uhich science graduates account for a
substantial fraction. There is no proper manpouer Planning
uhich hcis resulted in a serious mismatch betueen the output of
higher education and the demand for these people. Although it
is recognised that education is vital for development, it is
not realised that unrestricted grouth of higher education itself
can bring a ruin of a nation unless education and production
processes are related. Ue ha\;e reached a paradox that ue have
a large number of educated unemployed, but ue do not find enough
uell trained and skilled, masons, uelders, fitters and other
tradesmen. Boys and girls after having passsed higher secondary
examination knock at the doors of the university to seek
admission to degree courses irrespective of the fact wuhether
they are qualified and fit for the course. In fact, they enrol
themselves for graduate courses in science and social sciences
and arts not because they are interested in them but because they
h'ivo nothing else to do. It is time, ue consider this problem
in all the seriousness it deserves and open out neu channels and
diversify our education system. If social pressure is for a
degree, the least one can do is to proxzide for short term technical
cQursea such as that of electrician, plumber, radio and TV
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course, one could prov/ide that ev/ery student takes e\/ery year
during his stay of three years, a diploma course of three months
duration in one of the trades, so that when he goes out of the
college uith a graduate degree, he has also three diplomas uith
training in three trades. Thus ewen if he does not get a job, he

can be self-employad# Apart from the fact that this uill reduce
the pressure of unomployment, uorking uith hands and obtaining
training in some trades yill generate confidence in himself.

The second question uhich also needs careful consideration
concQrns opening of neu science colleges. There has been mushroom
growth of this sector. Colleges are started because of social and
political pressures without adequate preparation and infrasturcture,
Such colleges do more harm to younger generation than the service

uhich they profess to perform. It should be incumbent on
college management to satisfy some basic minimum in terms of
space, buildings, staff, library, laboratory etc. to be laid doun

by the UGC. Any infringement of this requirement should attract
severe punitive action*

19, As stated earlier, the first tuo components take care of
nearly 16, of the students at the undergraduate level leaving

94~ of the students who study mostly in affiliated colleges.
These colleges seldom have adequate number of teachers and even

if they are there, they are not suitably qualified and experienced*
These colleges do not have adequate laboratory, library facilities
and necessary infrastructure. The students in these colleges are
not exposed to the fascination and excitement in science. Far
worse is the fact that because of inexperienced teachers even the
basic concepts are not clearly explained.

Considering the large numbers involved and the power of
electronic media, we consider it necessary and advantageous to
recommend the greater use of electronic media particularly the
video in imparting education. It is suggested that eminent
researchers and experienced teachers be invited to prepare video
tiapes of lectures addressed to a national syllabus for the
undergraduate courses in various science subjects. The video
system will also be suited to demonstrate experiments which the
students in mofussil colleges never hope to see. These lecture
tTpes would be duplicated and each college should be supplied
with a library of video tapes and a video projection system*’

This approach has several advantages. First of all,
through this process, one effectively takes a best teacher in the
country to a student in the remotest place. It is hoped that
a lecture from an experienced and eminent teacher will provide ,
the necessary excitement and arouse the curiosity of children*
wo would suggest the use of video system not in the transmission
mode but in the non transmission mode so that a given lecture if
not understood in the first viewing can bo repeatedly shown on
the scroen. Ue suggest a system”™ of a counsellor in every subjec
a-nd in every Dollflge™ so that a student after seeing a video
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lecture on the screen can go to a counseller to get his questions
answered or his doubts clarified™* Ue realize that it is not
possible to replace a good teacher but ue must stress that

there aro no good teachers to replace. This system is of course
supplementary to the existing system and is indeed meant to
enrich the present system# These lectures should be of the type
and standard of Teynmann lectures or lectures by Sir Uilliam Bragg
There is yet another advantage of the proposed system and that is
that these series of lectures can also be used for non formal
education* Far more important than both these, the system has an
inbuilt teacher training component* An inexperienced teacher in
a College after seeing a \/ideo lecture uould understand hou a
certain concept is handled by an experienced teacher*

This system, therefore, has the ootentiality of (a) enri-
ching the formal system of education (b; providing opportunity
of non-formal education and (c) teacher training*

Ue recommend that the UGC should embark on this programme
uith vigour and speed so that the uhole set of video tapes for the
undergraduate science education is made available uithin a span
of tuo years or so* The system is highly cost effecti\jfe and
amenable to updating without substantial additional inputs**

20* FIi"nNCIAL IMPLICATIONS AND OPERATIONAL STRATEGY,

UGC should entrust the task of recording these lectures
to the EnRC*s and AURC’s that have already been established
during the last five years* The*e may be provided uith. marginal
financial assistance for some equipment and staff*

UGC should nominate one full time coordinator for this
programme uhose responsibility it uill be to monitor the
programme and to see that entire set of video tapes for the
science subjects at uwdergraduate level are available wuithin
tuo years*

It is necessary to keep the spontaniety of lectures and
consequently they should be recorded in a classroom situation*
The lectures should also include questions and ansuers as a part
of the lecture to give it a live character* There has been some
debate about the duration of these lectures* One vieu is that
these lectures should be of 45 minutes duration as normal
college lecture is* The other vieu is that the duration of this
lecture should be 25-30 min* and rest of the time should be used
by the classroom teacher to clarify the students doubts and
ansuer students questions* There should be forty lectures per
paper per semester*

The introduction of the system in affiliated colleges
should be done in phases* A College should bo provided uith a
mhole library of lecture tapes and as many video projection
systems ”~s are the subjects taught in a College*



financial inplLie ations
- R3. in lakhs
1. Equipment, editing table, video cameras,
etc. at fiv/e places (This wuillsupplement 504#t30

the facilities already available in EMRC*s)

72 X8 268,80
720 lactures for three 28

years course at the rate
of Rs. 5000/- per lecture
In all eight subjects,

1 Physicsf 2. Chemistry,
3* Sobany, A* Zoology,

5, Mathematics, 6* Geology,
7* Statistics, 8, Computers

3, Honorarium to lecturers at
the rate of Rs. 10,000 per
course of 40 lectures

, VRvinnnn 1A

A, Durilic™Mti'*n of lecture
tapes for 100 collagos SO0O™N00
video projection systems

TOTAL fe, 652,40 Ukhs

Based on the experience of its operation in 100 Collages,
the programme be expanded to include another 100 Collsgas in the
IX rive Year Plan. This uould entail an expenditure of Rs,300
lakhs ,

21 - rOiscellenous Supportino Proorammos

Besides, tho above programme, ue feel that an affiliating
university should be helped to set up Science Education Centre
at its hoadquartersThese science education centres should perforin
a variety of things,' It could uith the help of Academic Staff
Colleges already set up in several universities organize
systemotically teacher training programmes. The Science Education
Centres, uith the help of Department of Special Assistance and
the University Leadership Programme provide leadership to the
affiliated colleges to improve the teaching methods and
evniluating systems. The Science Education Centre uith the help
of University Science Instrumentation Centres .design and fabricate
laboratory kits and demonstration experiments* The fabrication of
the laboratory kits should be got done through the teachers draun
from the colleges. The Regional Instrumentation Centre should
play a pivotal role in this component of the programme, Ue
jalle\/p that it is necessary to take the modernization of
17.bor'"tory and laboratory exercises on a uar footing. The URIC
sh'Dui' dray up a coordinate plan and get it implemented through
thi U3IC’s,



- 2\ -

Ug recommsnd that UGC should undertake on”™ or tun schemes
to specially motivate the teachers* The existing scheme of faculty
improvement programme should be pursued with vigour* Secondly,
ye feel that UGC may establish some five awards in each of
the science subjects to be auarded to teachers uho have designed
a good laboratory experiment or a demonstration experiment*
These awards in addition to providing incentives uould generate
some healthy competition*

Ug also feel that science students should be given a
remedial course in English so that the student uho passes out
can express himsalf reasonably uell in.E~nglish*

Finally, ue believe that the greatest acourga of our
education system is the examination* Instead of evaluation
being an aid to education, it has tended to exercise severe
constraint on education* Examination Regorms are the urgent
need if ue want to save our education system from a total
collapse* The barest minimum that one can do is to introduce
Mational Testing Services. The performance at this examination
uill help normalization of standards of education in various
universities. Although the appearances at NTS examination may
be optional, ue feel that some benefits should go along uith
this examination* Thus for example, ue may link up scholarships
uith the performance at this examination or the admissions to
the advanced courses saay be linked*

The UGC has already established Curriculum Development
Centres in various subjects. This programme should be pursued
uith vigour and the curriculum thus developed through national
consensus be introduced in various universities uith some
modification and uith persuation*

All these miscellenous, though very important programmes
uould involve same financial burden* This is indicated as belouS

1* Science Elducation Cantres n _
at 40 Universities Yo NO) O~”ores

2* Regional Instrumentation Centre 1 Crores

3* N'tional Auards for Teachers * lakhs « vaar
Rs. 10,000 p«r au,ard (for five %;ears)
5 Ayards in eight subjects per year ! /

TOTAL Ra* 21*20 crores
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TOTAL financial IMPLICATIONS

Component Students Financial Outlay
Highly Talented 700 students 24«50 croros
students

2<* Selocted Colleges 2400 students 3#50 crores
3. Video Lecture T oos Rest of the Students 6,52 crores

Science Education Centres All the students 21*20 crores
and other Tlisc.programmes

55.12 crores.

22

In conclusion, ue uould like to emphasize that immediate
action is called for, for the improv/ement of science education
at the undergraduate level. Ue haVVe suggested a three tier
approach uhich in our opinion meets all the requirements of the
situation viz* for deliberately and consciously promoting
peaks of excellence and for raising the general level of
science education at the undergraduate level. Ue uould strongly
recommend that this programme be introduced from the Academic
year from 1990-91. Houever, in order to do this immediate
action in relation to the constitution of coordination council
should be inmediately undertaken.

Ue uould like to very strongly emphasize that the uhole
programme siiould be Centrally funded leaving no financial

liability on the States concerned. Experience has shoun that
States are unuilling to shoulder the financial responsibility
after an initial period of five years. If this happens in
relation to this particular programme, the uhole programme uill
collapse. It is, therefore, necessary that the entire programme
should be funded totally by the Cjntr'l G3varnm::.nt#*
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Annexure-1 : Staff Pager *

planning connissioN
(.Education ,Di\/ision)

Subjects Uays and means to improv/e undergoaduate Science
Education at Indian Univ/ersities/Colleges,

The importance of science education in the process of

national development is uell recognised. The Sciontific Policy
Resolution of the Go\/ernment of India commits the Go\/ernment
to the pursuit, inter-alia, of the following purposes:

(i) to ensure an adequate supply, uithin the
country, of research scientists of the
highest quality, and to recognise their uork as
an important component of the strength of the
nation; and

(ir) to encourage and initiate, uith all possible
speed, programmes for the training of scientific
and technical personnel on a scale adequate
to fulfil the country’s needs in science
and education, agriculture and industry, and
defence;

As stated in paras 1,6 and 3.4 of NPE (1986) science and
mathematics will remain as core subjects in the first ten years
of school education. Para 2,2 of the Policy refers to the role
cf education in development of scientific temper. The chapter
on Higher Education specifically emphasises the need for
development of science and technology curricula and material,
research and teachor-orientation (para 5,31).Whatever is
stated in other paragraphs relating to protecting the
9y«>tom from degradation (para 5,27) redesigning of courses
and programmes (para 5,29;, prot®ision of minimum facilities and
transformation of teaching methods (para 5,31) also applies
to science education at this level.

According to UGC Report for 1986-67, student

enrolment in science courses in successive years has
increased as belouS-

* by Adviser (Education ) Shri M.R. Kolhatkar
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tnrolriBnt V~iOuros in brackes
giv/o percentage to
‘menrolment)

1902-83 6,23,545 (19,9)
1933-84 6,53,092 (19.7)
1984-85 6,69,563 (19.7)
1985-86 7,03,467 (17.,7)
1986-B7 7,25,328 (19.7)

In porcontage terms, the enrolment in science
courses appears to hav/e cleclined from 32,1/« in 1950-51
to 31.3)™ in 1963-6Vto 19.7” in 1986-87 Houev/er, the absolute
enrolment has increased from 1,27,168 in 1950-51 4,334,925
in 1963-64, to 7,25,328 in 1986-87. It may be clarified
that the abov/e numbers include the students in under-
graduate as uell as post-graduate courses and in colleges and =
universities. The UGC report shoys that in 1986-87 87,7/0
of the students were in affiliated colleges and 88,C™ were
undor-graduato students. On this basis and keeping in
v/ieu the fact that the enrolment cov/ers 3 yoars and only about
5Gin of tho students appearing- pass the final examination,
it can bo concluded that about 2 students appear for
B.Sc/B«Sc(Hons) examinations ev/ery year of uhom about 1 1-"kh
students pass. This order of magnitude is also confirmed
by data relating to out-turn which for the latest year
(1979-80) uas 97.000 B.Scs. uhen ue are considering measures
for improv/ement in undergraduate science education, it is this
large annual number that ue ha\/B to keep in mind,

- Standards of Science Education

There has been a feeling that standards of education
in general and science ecducation, in particular, in Indian
univyersities/colleges are going down# In this connection,
UGC Report on standards of Uni\/ersity Education., although
it is 24 years old, still retains rela\/ance. According to a
study of tho Department of Atomic Energy based on its
experience of training programmes, scholarships, research
grants, fellouships etc. ttie Department had initiated a
schemo for selection of 300 trainees for which 207
applications uere being found suitable out of 3,825. The
careful record kept showed that”the proportion of candidates
suitable for training has steadily gone d-oun and tho
proportion of applicants of very poor quality has steadily
gone up, although the standard of requirements in the selection
has certainly not risen. There does not seem to be very much
differenco betuoen a 8.Sc. arid an M.Sc. student and there is

1 /_
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some indication in recent years to shou that the 3- year
B.Sq, course produce students of lesser calibre than the
original system# In any case experimental uork done by these
students prior to coming to the training school seems to bo
extremely ueak. The possible reasons for declining standards
of Science teaching in most cases are attributed to the poor
quality of the teachers, the dominance of the purely memory
examination and the extremely outmoded syllabi. Practical
examinations in their present form in univ/ersities hav/e

absolutely no value.

The above mentioned report also quotes the vieus
of Indian and foreign Scientists regarding the poor quality of

Indian science degree-holders,

Among the factors identified by the Report for the
poor quality are as beloub-

Lack of diversity in selection of subjects”
stereo-typed combinattion of subjects;

2, Lack of fresh outlook in techniques of teaching
science- tendency to perform routine experiments

in a routine manner;
3, Lack of research facilities;

4, Absence of inter-action between University
institutions, and non-university scientific
laboratories engaged in applied research; and

5, Talented students being attracted touards
professional courses, such as, medical,

engineering and technology.

2* Remedial measures tat™egq :

(i) University Grants Commissionf uhich is concerned
yith standards of education in Indian universities/colleges
initiated a scheme called College Science Imporvement
Programme (COS Ip) in 1970-71. The objective of the programme
uas to bring about qualitative improvement in the teching
of science at the under-graduate level, through development
of science cababilities of under-graduate students and b)
initiating the process of continuous self-reneual. This is
brought about through an integrated approach and simultaneous
improvement in the subject matter, methods of instruction,
syllabi, curricula laboratory execcises, workshops, library
and teaching material etc. The programme is implemented at
t'jo lovols; namely, (a) in selected colleges to include the
Qntire fnoijlty! nfnii (h) i;i o/id subject in all the colleges
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affiliated to unlv/ersity-Univ/ersity Leadership Project (ULP),
As on 31st narch, 1987 COSIP yas implemented in 265 colloges
and AO univ/ersity Departments, The UGC Report mentions that
the programme is under reviau. Houever. the Report of the
Rev/ieu Committee on UGC Programmes (I 901 )-(Chairman-Prof .
Satish Chandra) h~d, on the basis of 10 years* experience,
concluded that the performance has varied widely depending
upon local leadership and the support lent by the administra-
ti\/e set-up. The Committee noted the positiv/e impact in the
matter of preparation and production of text-bboks, laboratory
manuals and other educational materials and proper utilisation
by some colleges of the assistance giv/enbby the commission*
The Committee also noted that in I1th© ULP there uas lack

of full in\/ol\/ement on the part of students and teachers and
in the COSIP, administrativ/e difficulties and lack of inter-
action betueen ULP and COSIP etc# Incidentally, the amount
of assistance under this programme is rather limited (maximum
Rs* 1 lakhs under COSIP and 15 to 20/S of tho overall budget
under ULP), The Committee also noted that the absence of
bench-~ark survey made the assessment of improvements under
various items of the programme difficult. There uas also a
tendency to divert funds under the programme to other schemes,!

(ii) Another measure taken for improvement of science
education uas introduction ofNational Talent Research
Scholarships through NCEIRT, These scholarships uas introduced
in the Union Territory of Delhi in 1963 and all over the
country in 1964. In 1977 these scholarships uere also extended
to students pursuing medicine and engineering-courses. A
destdation study of the NTS scholarsas to hou tnany scholarship
holders uent in for science career, is not available# In
1986, 750 scholarships uere auarded of uhich roughly 952

uere for sc-ience subjects. As, houever, many students taking
up science subjects at higher secondary stage opt for
medicine and engineering the number of students going in

for science ( B.Sc/H.Scl) is likely to be much less, Uhile

the overall number is not available, out of 4,511 scholars

on the roll in 1986, 223 uere pursuing undor-graduate courses,
227 uere pursuing post-graduate courses and 50 uere pursuing
Ph.D. Thus, only about 500 oet of 4,511 uere pursuing a
Specifically Science career. The total amount of scholarships
disbursed in 1986 uas Rs* 75 lakhs*

Ue have not developed and built-up the data relating to
guantitative measures for assessing quality of education
over a number of years. Houever, the general impression is
that inspite of above mentioned measures, the standards of
science education in India have deteriorated further since
the Report on Standards of University Education (1963),
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3« Science Education at School lev/el and
Post-Graduate/ Research lev/el.

There is a feeling that in 1900s certain measures
have been taken which would go a long way in improving
science education at louer lav/el (School education) and at
higher level (post-graduate/research level) as compared
uith under-graduate science eduacation. In particular,
reference may be made to the emphasis given in the Neu
Education Policy on Improvement of Science and (Maths in
schools, A neu scheme for strengthening of science Teaching
in schools, has been introduced. The salient features of
the scheme are as belou:

-Provision of science kits to 907000 Upper primary
schools.

to acquire science equipment (cost of total equipment)
for a schools is assessed at Rs,75,000/-

-A one-time assistance of Rs15,000/- per Secondary/
Higher Secondary School for 40,000 Secondary and
Higher Secondary Schools each to procure about 500
books relating to Science and Mathematics#

- ldentification of an educational ainstitution or
\/oluntary agency in each districtto act as resource cent
to help science teachers. Each resource centre will
be given equipment of Rs, 1 lakh;

-Conducting in-service training in the form of summer
institutes in institutions of Higher Education,Coura:os
in .Secondary Teacher Training Colleges, Courses in
DIETs and through voluntary organisatiohs having
expertise;

- Assistance on 100% basis to voluntary organisations
having expertise to promote scientific temper and
science education;

So far as Science eduation at Post-graduate level
and science research are concerned, apart from old scheme
of the UGC for Centres of Advanced Study, Departments of
Special Assistance and Departmental Research Support
Projects in science subjects ( there uere 25 Centres of
Advanced Study, 72 Departments of Special Assistance and
51 Departmental Research Support projects in 1907 ), the
Commission in 1983-0A launched a neu scheme called
‘Jstrengthening of Infrastructure of Science & Technology
(cos 1ST)“ on the recommendations of the Science Advisory
Committee of the Cabinet# The aim of COS 1ST is to achieve
higher quality performance in research and post-graduate
tnaching and to raise selected institutibns to a level of
excellence comparable to other developed countries. So far,
62 Departments have been identified and supported under
COS 1ST pr'.igrammes, (10 in Chemistry, 7 in Physics, 10 in
3io-eciences and Life Science, O in Earth Sciences, 2 in
iNiaths Tnd 17 in Engineering and Technology)



4* Futarg Directions f

In thG background of the abo\ye reuieu, and keeping
in vieu the fact that inspite of substantial inv/eatments,
throuaH sev/eral schemes apart from COSIP, referred to abov/e,
the feeling of standards being lou and deteriorating
progressiv/ely persists, it may be considered as to uhat needs
to be done to achiev/e the objectiv/es of the Scientific Policy
Resolution, NPE, and the objectives of planned development.
Some of the suggestions are as beloul

1) Rffi/'-ifDfTing of the COSIP scheme uith increased
funding and uith strict monitoring based on bench-
mark survspy:

2) Modification of the National Talent Seerch examination
so that the courses, uhich are otheruise popular are
not further subsidised by uay of scholarships;

3) Liok-ge of a programme of Science Education
Improvement uith the scheme of autonromus colleges;

4) Identification of institutions spread all ov/er
the country uhich uere specifically established for
improv/ement of science education but uhich hav/e nou
fallen on bad days because of under-inv/estment and
lack of leadership; for example. Institute of Science
Bombay and similar institutions uhich hav/e been
established by several State Government;

5) Identification of voluntary agencies .engaged in
science education all ovor the country and their
involvement in the task of improvement of science
education at all college/university level. Among
such agencies may be mentioned I/ikram Sarabhai
Community Science Centre at Ahmedabad; Homi Bhaba
Centre for Science Education at Bombay, Kishore
Bharti at Hoshangabad; I/idyanam Ashram, Pabal,
Eklavaya Bhopal, Kerala Shastra Sahitya Parishad,
Trivandrum and sev/eral others, Many of these have
done a lot of good uork in relation to School
science education-. The need is for having voluntary
agencies uhich can uork at the college level keeping
in vieu the difference in approach at the tuo levels,

6) In this connection, a scheme called ISPOTs
(Integrated Science Programme for Talented Science Students)
becZn proposed by UGC for implementation in selected
universities. The scheme envisages a 5 year programme for
producing capable, highly trained and motivated Scientists
uho unuld be given scholarships of ib* 1000 rjer month uith an
assurance of employment at the end of the course# A copy of
the scheme is enclosed hereuith. The scheme appears to be
ba5:ed on an earlier scheme called PUPILS (Punjab University

programme for Integrated Learning Sciences).

Th™ meeting may consider the above scheme as uell as
other moasuros for improv/emont of under-graduats science
aduc'-itinn in Tidia*
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Annexure-Il Proposal for Integrated Science Programme of
Talented Students »S «) by UtU«d»

A, Preamble

In spite of having the "third largest scientific manpoyer**
in the uorld the impact of this manpouer on the technological
development of our country as yell as on the yorld scene in
basic sciences is not v/ery significant as/principal reasons for
this apparent paradox are lack of highly talented students as
yell as antiquated, fragmented and uninspiring science
education programmes in our univ/ersities, It has also become
apparent that the increasingly one-sided migration of highly
talented science students to professional courses, including
non-scientific ones, is going to be disastrous for our
country’s future development* Clearly, this dounyard drift
in sciences must be arrested by de-vising an imaginative,
regorpus and flexible educational programme in basic sciences
capable of attracting and stimulating bright young students
from all over the country.

B* Objectives

1 To devise a five year programme for producing capable,
highly trained and motivated scientists confident of
tackling problems in the rapidly advancing frontiers
of thoir chosen disciplines,

2* A or~duct of this programme should be a thorough,
disciplined professional yith detailed knoyledge about
his oyn subject and having an auareness of current/
future trends in other sciences. He should learn the
social milieu in yhich he uould practise his
profession, in particular its socio-political
structure, resource and grouth problems, various
strains and their possible amelioration as yell as
the impact of his profession on the society at large.-

C* Broad Principles

1, ~n integrated science education, broad-based and
liboral™ smphasis on the unified structure of science
as man’s search for an understanding of nature and the
Utilization of this understanding for the benefit of
his people,

2, Strong foundations in nathematics. Physics and
Chemistry, since these are essential ,for further
- devolnpoit™nt of any branch of science#'
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3« An awaransss of the significance of life process,
thoir great complexity and vast technological potential.

Emphasis on both intellectual and manual skills.

5* Expousre to (a) unifying concepts in science, (b)
history/philosophy/methodology of science, (c) computer
programming and computer graphics, (d)b«sic olectronics,
(o) impact of science on Indian society, (f)self-
Planning and self-designing of experiments in the
laboratory (including a hobby laboratory), (g)
research experience; through seminars and a project (h)
enterpreneurship and future challenges to Indian
scientists»

G+ A rigorous semester of education, uith periodic/
continuous assessment* Interaction betueen inst-ruction
and assessment.

7. Common courses to students in the first year* Branchings
into Various disciplines from the second year.'

D, The Quality of Student Input

This uould be a special programme for a limited number of
talented science students selected on the basis of an all-
India entrance test# Since many brilliant students have not
been opting for a science career, it would be ne'cessary to
attract them to this programme by means of the follouing$S

Uide publicity in mass media and in schools (espacially
rural areas) to create an awareness in students, and
their parents, about good careet prospects in science
for capable students. Bring out the adventure and
satisfaction in a creative scientific career#

2, Institute scholarships (to cover fees, boarding,
lodging, purchase of books, pocket expenses) for all
the students in the programme (continuation of this
scholarship will be strictly subject to a predetermined
high level of performance throughout the programme),
Ttio maximum number of students entoring every year
will be 300 (100 per university) so thnt in the 5th

year there will be about 1500 students,’

3, Obtain employment assurance from agenceis such as UGC,
CSIR, DAE, ICAR, ICHR, ISRONDRDO, DST, Ministry of HRO
etc,

E, Governance of the Programme
Initially, the programme will be carried out at 3

UnivGrBities, viz. Panjab University, Poona University and
‘Jurcti Kamrnj Univorsity, All the three universities need
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not start the programme for awarding degree in all the

sciences. Houev/er, a department not awarding a degree under

this programme may be required to provide instruction in

that discipline to the students, Thore will be an all-India

Coordination Council uith members from the participating
universities, employment agencies (inluding industry)and
leading scientific institutions, e.g, (TIFR Bombay) and
IISc. (Bangalore). One of these tuo institutions may take
up the responsibility of operating the office of the.
Council. Faculty members from these institutions may also
participate in the teaching programme at any of the
uniuersities.

The Coordinating Council uill look after the conduct of
all-India entrace test, approve the curricula and ensure

high standards in the development and execution of this

programme. It uill also deal uith policy matters, the media

publicity and employment prospects,
Finance Required

Unlike some other countries, ue do not envisage setting up
separate institutions for educating talented students* The

existing infrastructures uith improvements uill be deployed

effectively for this purpose.

1 a Fellowships

IN0Ox3 1000/-p.m. 1st Yyear Rs. 3S«00 la khs
2nd year fe. 72.00 lakhs
3rd year Rs.108.00 lakhs
4th year 44.00 lakhs
5th year Rs.180.00 lakhs
and thereafter

Recurring expenditure fe. 320.001 lakhs

(Council, entrace examination’

publicity, office, etc.)

3. One time initial grant of Rs* 3.00 crores
Rs. one croro per University
for upgrading their infrastructure

Certain assurance may be sought from the students of this
programme so that ue do not loace them to other countries.

The allocation is required to be enhanced proportionately
case more universities are covered under the programme.

Target Date for Beginning
The first academic session should begin from july, 19009.

itwvent eought Fogot GovarrHn«nt and Fjnploymorrt Agencies

e Financial support*
2, irncloyment assurance.

in
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Annexure 11l : Hinutes of thB Westino held on 10th Warch 1969

Planning Commission
(Education Di\/ision)

4---

NINLJTES or THE MEETING HELD ON 10TH MYRCH 1989 TO DISCUSS
mm THE fH r UNDrR'&Ni{IXI5 M T '5dIg f™ME' Coll(;"at i
U¥NTIKIrA7E0TLn A m AiTrm _r'm_im_m_in pijr---——-—---

The list of participants i? enclosed*

lilelooming the participants, the Chairman stated that
concern had been expressed in many quarters and very rightly
that the- quality of science education,was deteriorating in our
country* The scientifio manpouer produced in the country uas
v/ery large but its impact on the country's development and on
the uorld scene in sciences yas not very encouraging* Efforts
had been made in the past for improvement of quality of science
education* In schools there had been some change but it uas
not very satisfactory* Funds uere provided by UGC for under-
graduate science education under COoIP etc* The impact of this
uas negligible, targe number of 0*Sc*s uere produced every
year but because most of them uere not of a good standard
training effort and investment on them can be regarded by and
large as a waste* This uas because the training uas miserable*
Putting in steel and cement structure and spending money on
the system uas not enough* Something must be done to
strengthen the under-graduate education* It uas true that
there uere problems in implementing the programmes, there
uas rigidity in the university system, rules, and statutes,
ordinances etc* Something should bo done to reduce these
bottlenecks and let the system develop and improve* There
uas one subject for Honours system* The subsidaries uere
neglected* There uas no proper integration of subjects at
the under-graduate level in the Honours system* “e would have
to consider all these issues,-

N ISPOTS** The U*G*C* had sent a proposal acronymed”(Integrated
Science Programme of Talented Students)for consideration of
the Planning Commission* The U*G*C* could, of course consider
the proposal but it uas thought that vieue of other experts
like those present uould be very useful. Hence the proposal
has been circulated uith a background note prepared in Educatic
Division of the Planning Commission*

Referring to National Talent Search Scheme, Chairman
pointed out that Scholars turned out by this scheme uere very
good, but many of them after completing n*So nr Ph#D yent
abroad becausB they could not get jobs here*
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Prof. Hanon also expressed concern about the quality
of the product of the Univ/ersities and Colleges in Sciences,
He stressed that some thing should be done to improve the
situation. In this meeting, ue should agree to do feu things
and do them rightly. There uere many issues needing consideration
but there uaa immediate issue of B,5c. course* A proposal uas
sent by Prof# Bambah, \Jice Chancellor, Punjab University for a
neu Science Programme for talenVstudents at Indian Universities,
The programme uas called PUPILS(Punjab University Programme for
Integrated Learning in Science), This wuas discussed uith Prof,’
Bambah. The U.G.C. also considered that and then came up uith
this proposal of ISPOTS, The U.G.C. also had a programme of
autonomous colleges under uhich established colleges uere being
given autonomy. There uere problems of rigidity in the
university system. The universities uere most of the time
busy in conducting the undergraduate exams. He uondered uhy
Universities should conduct these exams. They should ooncenbrate
on quality teaching. The State Boards, uhich conduct
secondary schools exams, could also conduct these exams.
There should be flexibilit in the system. Established
colleges should be made autonomous. They could conduct their
exams and auard the degrees as in Western Countriese These
issues need condideration at the highest level. This meeting
could also recommend solutions to these problems”®

Prof. YASHPALS also agreed uith the Chairman about the
quality of science education. He stated the out of the uhole
lot at under-graduate level, a small fraction wuas learning
science and a large fraction of those learning science uere
not learning uell. Situation is very difficult at the B.Sc.
level. He informed that the Working Group on Higher Education
constituted for the formulation of the. Eighth Plan uas recomm-
ending the setting up of 600 neu colleges and strsnghtening
of many existing colleges, Uhen a neu college uns started,
there uas no laboratories, funds provided uere not enough,
Most of the funds uere spent on salaries. The development of
the colleges and the quality of teaching uas effected.

He uas of the ppinion that in order to improve the
situation 100 colleges could be taken up and made autonomous,
provided additional Rs, 1 crore per college during the Plan.
He uas not in favour of setting up any centrally funded
institution for this purpose.

About tha 5- year integrated courses, he stated that
the product uas very very good, Uhy uas this experience not
replicated. If 4 to 6 Universities took up this programme,
students could be selected for admission from all over the
country. They uould be provided hostel facilities and
3cjholorships. In case of State Universities, problems of local
reservation and other restriction uould come up. In that
casG institutions uould have to be centrally funded and
autonomous. At present U»G.C# had 100 autonomous colleges.
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70 more yere waiting to become autonomous. Unlv/ersity Acts
uar6 to be amended for this purpose. This should made a good
impact at the under-graduate lev/el. Some Working Group should
be set up to decide hou to go about this*

PROF. C.N»Re RAO: stated that there uas urgency to start the
programme to improve under-graduate, science education. Products
of the Univ/ersities uere not good enough for taking up research

work. Something should be done on a uar footing. A feu
institutions should take up quality education uhich should be
among the best in the wuorld. One uay uas the integrated O0lSc.

course for uhich existing institutions could be utilised. This
uould solve the problem to some extent. Secondly special science
colleges, about fifty or so could be taken upfor specialisation.
They should beautonomous with flexibility of teaching, examina-
tions etc. The admission should be like 11Ts.These programmes

could be taken up in the Eighth Plan.

PROF. GNANAI™: also supported the 5—year Integrated n.Sc. Course.
He informaed-that the University at Trichy had started 5-year
integrated Haster of -Science degree from 1985. Madras University
also started such a course in Chemistry from 1968. Such .courses
uere already running at BITs, Pilani and other centres* Those
courses uere popular and much sought after for uhich entrance
tests uere conducted*

For talent search and promntionf students uere identi-
fied on the basis of merit (about 100) and supportod for
attachment of 6-8 ueeks in R & D .laboratories™ by spending
Rs. 1,000/- per student for each summer for tuo years. The
funds could be derived from endoument specially created for
this puppose. He also stated that the COSIP ULP should ba
strengthened. The proposal on ISPOTS should be further discussed
Specially in respect of expenditute on council and fellouships.
The number of 300 students to be taken up initially uas very
small. The Universities/Institutions could be funded on prorata
basis (per student). The details could be further uorked out.

PDof. Henon uas of the vieu that ue could agree
here to take up integrated courses, the details of the
courses could ~uorked out later on*

PROF. BAP™BAH ; expressed concern about science education* He
stated that good students of 17-10 yanra uere attracted touards
engineoring and medicine courses. Left overs only came to

science courses* In IITs, the integrated n.Sc. courses usre

the last choices. Efforts should be made to identify leaders
in pure Sciences, put them in the inspiring atmosphere, give
them incentives and impart good training and offer them good
jobs so that they remain in the country*
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Among the scholars of the Talent Search Scheme, \/ery
feu study science at the college lev/el, Many of them, after
graduation, go abroad. They should not be left alone. They had
to be inspired so that they did not lose Interest in science.
They could be sent to other institutions for bettor exposure*
The National Talent Search Scheme could be utilised to
identify the students for taking up science in the college.
They should be assured jobs. The existing institutions could
be provided inputs to impart education in science to these
talented students,

PROF. CHAKRAVARTY: also supported the conioept* He stated that
good students could be taoght by researchers at the age of
16-'17 years after school education* This type of experience uas
necessary to motiv/ate the students. He experessed concern
about the present univ/ersity system uhich uas catering only to
the mass education”™” The one subject Honour System did not
serve the purpose. Subsidaries uere not taken seriously and
therefore there uas so much uaste of time. There uas therefore
a need to create infrastructure for quality education# Three
institutions proposed uould not be enough. Large number of
institutions should be taken up and graduate education in
Science should be strengthened*'

Prof. Yashpal uas of the vieu that these institutions
should have only special types of course in Science and not a
mix of all subjects as at present# Scholarships should be
provided at the level they uere provided in I1ITs, Good
institutions could be promoted to take up this programme#
Upgrading of present type of colleges uas not going to succeed,

stated that the issue involved in this uere :

(i) R=3ising the Standard of- Science Education in all
colleges. Minimum facilities must be providad.i

(1) ThQ innovations talked here uere not neu. A
number of universities in Sixties *introduced
this but after 5 to 6 years, reverted back to
conventional system# Even examinations uere
a problem and if one uafited to leave after
three years, the equvalence uas a problem#

(iii) The proposals for innovation should come from
the universities,

(iv) Introducing innovations in existing univ/ersities
uas problematic#

/~not CnN) Jobs could * be ensured. It might be possible
if the number of the students uas small.

All thssQ issues should ha sortod out.
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pROr«BHIDE ; yas of the vieu that the programme ahould be
centrally aTdministerad, Leav/ing the matter to States uould
create problems and adversely affect the programme, A feu
univ/ersities should bo selected for this purpose. Other
univ/ersities could » up the samd later on*

Video cassetts and other audio and visual aids
could be prepared and utilised for teaching purposes. This
uould help in achiev/eing the porpose uith less expenditure,

PROF, SANKAR SEN informed that 3ada\/pur Univ/ersity had already
started 5- years integrated courses in 1987, Admission uas done
on the basis of Ooint Entrance Edamination conducted for
courses in engineering and madicinQ. He fel™ that the level of
attainment of the students uould not be equal to B,Sc« if

they uere to leave after three years of education in this
programme,

Prqf,L SALALUDDIN: s”™aid that this innovation uould requipe
*talented*TeVcTiOrs and they uould / difficult to find. Secondly
atmosphere uould have to be creaTed so that these students
uere accepted and absorbed.

Some system could be designed so that the programme
could be implemented uith optimal expenditure uhich could be
achieved by net-uorking of facilities of libraries, resource
centres and other f-acilities created for this purposo, A
group of people could be requested to think ouer it and uork
out the details for implementation*

PROF, H,S, SRIN/ASTA\/A informed that the Nationa 1 Talent Search
scheme had produced scholars uho tiad attained high positions in
the society. They uere brilliant people. This scheme, uhen
started, uas for search of talent in pure sciences only. Later
on, uhen the response for pursuing these courses declined that
scheme wuas diversified to include courses in engineering,
medicine etc, the students uere”™ attracted for courses in engin-
eering and medicine. The response for pure science courses
uas very lou. The system of identifying scholars for National
Talend Search Scheme could houever be utilised for identifying
students for this programme.

The proposal for this innovation should come from the
universities because they uould have to ‘ make changes in their
rules, statues, ordinances etc* Mobility of students from one
institution to another should be alloued.Not wuorking of
facilities created in various institutions should be done.
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PROF9 GNANAH : suggested that the institutions should ba
provided fevV ™ crore each-%. 50 lakhs for construction of
hostels and Rg. 50 lakhs as endoumont fund. The interest on this
amoung could be used for a dev/eloping facilities for courses,

nr.nBEIR (S) in his concluding remarks stated that concern had
been expressed here about the quality of the under-graduate

courses in science and there uas a consensus for 5-year
integrated courses i sciences, A number of suggestions uere
made here for improv/oment of quality uhich uere uery valuable.
These had to be given concrete shape. He suggested that a
working Group should be constituted to uork out the detaild.
The group should submit its report in ~-6 ueeks. Prof, Bhide
uas requested to chair this group* Other names suggested for
the uorking group uere S-

(') Prof"H.D* Kesar- Punjab University, Chandigarh

(2) Prof, T.I/. Ramakrishna- |.1.Sc., Ban.galore,

(3) Shri P, Natrajan, Development officer-POadras
University, Hadras,

(a) Prof* Rais Ahmed,

(5) Prof, H,S, Srivastava- NCERT

(6) Prof, Asis Datta-School of Life Sciences,
Jauaharlal Nehru University, Neu Delhi.

(?) Adviser (Edn*) Planning Coinmlsslon/
or his nominee,

(s) Secrotary URC or his nnmir>Re,



LIST or participants

1. Prof* P.N# Sri\/a9tava-
nember,Planning Commission, — in the Chair
2, Prof, n.G.K* Henon,

Hember, Planning Commission

Prof. Yash Pal,
Chairman, U.G.C#

4.- Prof. S, Chakravarty,
Chairman, ~AC
5. Prof.- C.N.R. Rao,
- Director, IISc, Bangalore,
6.= Prof. R.P# Bambah,

\/ice-Chancellor, Punjab Uniuersity

?e’ Prof. A. Gnanam,
Wice-ChancBllor, Hadras Uni\/ersity

8.' Prof. H«S. Aguani,
Wioe-Ch e*no«llor,

9. Prof. S.K. Sen’,
Vice-Chancellor, Dadavpur Uni\/ersity

10. Prof. Rais Ahmed

11. Prof. P«L» Nalhotra,
Dirsctor, NCERT

12r Prof, \V«G. Bhide,
Head of the Physics Department
Poona University, Pune.

13.. Prof. A.K. Dalluddin,
3o0int Director, NCERT

1 Prof. H*S. Sriv/astav/a,
DEAN (Ac=~dOmic), NCERT

15~ Prof. (Wrs.) Archana Sharma,
Calcutta University,

16. Shri S,R. Chopra,
S.R.0., Planning Commissioh,

Note s- Shri n»R# Kolhatkar, Adviser (Education)Planning
Commission could not attend as he uas on tour.-
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Annexure Nl Planning Commission Order No,P-11061/2/89-Edn =
Dated 24th April, 1909 as amended by Order dated
11th nay, 1989,-

No.P-11061/2/89-£dn

Gov/ernment of India

Planning Commission

(Education Division)
Yojana Bhax/an,
Sansad narg,
Neu Delhi,
Dt. 24.4.009.

ORDER

Subject i Uays & Means to Improv/e Under-Graduate Seience
Education at Indian Univ/ersities/Colleges«

In a meeting held on 10th rOarch, 19B9 under the
Chairmanship of Prof. P.N. Srivastav/a, rOember, Planning
Commission to discuss the uays and means to impro\/e under-
graduate Science Education at Indian Uni\/ersities/Colleges ,
it was decided to consitute a Ubrking Group to york out the
details for implementation of the recommendations made in this
meeting.

2. The composition of the Working Group is given beloy:-

1.- Prof. \y.G. Bhide, - Chairman
Head of the Physics Department,
Poona University, Pune;
2.. Prof. T.\/. Ramakrishna,
I.1.Sc.,, Bangalore. - Member
3H Sh. P. Natarajan,
Development O fficer,

Madras University, Madras - Member
4, Prof. H.D, Kesar,

Punjab University, Chandigarh - Member
5" Prof. Rais Ahmed,

C-27, Ranjit Singh Block, - Member

Asiad Village, Neu Delhi.

6. Prof. P.K. Mohanty *
“Yc¢hool of Life Seiences, - Mefaber
Bauaharlal Nehru Universityj

eu Delhl. )
7. Prnf. H-S.Srivastava,

N.C.E.R.T., Neu Delhi -= Member
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8 . Prof. Airvind Kumar, *
Member Secretary of thO _ Hember
Homi Bhabha Centre
for Science Education, Bombay,
Advlls_or (Educa_tl(_)n), [ _ Member
Planning Commission
N eu Delhi or his nominee

10*- Sacretary, U#G.C« - Member
or his nominee

3,. The Uorking Group uill submit its report to the

Planning Commission latest by 31st ~uly, 1989# °

Sd/-

( 3% C. Dangual )
Director (Administration)

Copy to

Sd/-
( 3. C. Dangual)
Director (Administration)

* Name of Prof# Mohanty replacool the name of Prof. Ashish
Datta and tho name of Prof. Ar\/ind Kumar uas added by
Planning Commission order of eVen No. D/11.5.1991,



Annexura-V s Comments of Education Div/ision

The recommBndations of the report are yell concei™/ed*
It does suggest a very good three-tier structure for improv/ement
of science education. Our comments relate to the following =-

1) The alternatiwe of opening neu central institutions
has not been examined* Its implications need to
be yorked out. It is recalled that Prof, Rais
Ahmed had advocated this alternative in tlie
meeting of the Steerina Group and it uas our
expectation that this alternative uill find a
place in the Report# This is because just as
this alternative is costly, it has also its
advantages. Thus, at least part of success of
irr*s is due to the fact that these yere ney
institutions, Ney institutions mean ney
eCulture* also*

2) The distribution of streams in the scheme for
highly talented students-3 for physical science,
2 for life science and 2 for maths needs
consideration* Could ue not have equal number of
streams in life science?

Tho organisational arrangement for the scheme
for highly talented students- 2 alternatives

are given-administration through TIFR/IISc
administrated through UGC* It is felt that former
alternah iVVo \s preferable*

C2657
)JGS not deal yith reserving NTS
Jn-professional streams only this
C2657 . . - .
PIAIWING COMMISSION Important financial consideration.

L.ifglmrag‘((:ommendation that the Central Govt* should
permanently fund the scheme including colleges
is not in order. At the most, it can be for

10 years instead of usual 5 years corresponding
to 5 year Plan*

6 n The report deal yith restructuring of 3 year
degree programme j(>-g6)* It yould be better
to have a seperate section on this in the
context of science education-suggest ney
courses yith application orientation.

7* The report should deal yith the problem of
recruiting and retaining science teachers in
greater details* Ney organisational

PI»nr»infl Comtuis~two

"BRIW ... arrangements for the faculty development &

dm 1(,' 9 o imoravBinent need to be dealt yith*



