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roREypRD

Thare  is  a co u n tryu ld e  concern among a l l  those 
concerned u i t h  soc io-econom ic  development and human 
resou rce  dev/elopment about the  d e t e r io r a t in g  s tandard  
of E d u ca t io n  end • p a r t i c u l a r l y  the  s c ie n c e  Ed u ca t io n  in 
the  c o u n t r y .  T h is  concern uas a r t i c u l a t e d  and p ro je c te d  
to  P la n n in g  Commission in the  con tex t of E ig h t  Fiv/e Ye«r 
P lan  by the  S c i e n t i f i c  A d v is o ry  C o u n c i l  to  the Prime 
M in i s t e r  p res ided  over by P r o f ,  C .N .R .  R a o ^ - U n iv e rs i ty  
G rants  Commission had a ls o  fo rm u la ted  a p roposa l fo r  
In te g ra te d  S c ie n ce  Programme of T a le n te d  S tuden ts  ( IS PO T S ) 
and a ls o  r e f e r r e d  to  a se p a ra te  p ro p o sa l  f o r  Nqu S c ie n ce  
Programme (NSp) sen t  by P ro f . '  Bambah (V ic e  C h a n c e l lo r ,  
Punjab U n i v e r s i t y ) .

I t  uas in  t1i i s  con tex t th a t  the  form er Hember, 
P lan n in g  Commissioni P r o f .  P«N. S r i v a s t a v a  he ld  a It ieeting 
on the  s u b je c t  on 10 .3 .1909 . As recommended by the  meeting 

a Uork ing Group uas c o n s t i t u t e d  under the  
Chairm anship of P r o f .  B h id e , Deptt# of P h y s ic s ,
U n i v e r s i t y  of Poona, ( Then v ic e  C h a n c e l lo r ,  U n i v e r s i t y  
of Poon a ),

P lan n in g  Commission I s  g lad to  make a v a i l a b le  the 
re p o r t  of the  Uork ing  Group as an in p u t  to  the  th in k in g  
on the  s u b je c t .  The r e p o r t  I s  in d r a f t  form and cu ing to  
u n avo id ab le  c ircum stances  i t  could  not be c i r c u la t e d  
e a r l i e r .

As c l a r i f i e d  blaeuhere- .the Report does not 
r e f l e c t  th e  v ieu s  of P la n n in g  Commission nor do the  
p roposa ls  con ta ined  t h e r e in  have the  ap p ro va l  of the  
P lan n in g  Commission. S t a f f  comments on the Report have 
been e x tra c te d  in an appendix to  make the reco rd  com p le te .

P lan n in g  Commission th a n k fu l  to  P r o f .  V*G .Bh ide 
and h is  team fo r  t h i s  sLrseful rapo rt i*

1 *.
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LETTER OF PROF. BHIDE

P ro fa s ^ o r  U»G.Bh ide

Ph .D . (Nag. & L ' in d . ) ,F N A ,  F *A *S c ,

R e f .  N'oi

UNIVERSITY OF POONA ^
j

SCHOOL OF ENERGY STUDIES 
Department of P h y s ic s  
PUNE-411L107 ( iN D Ia ) .
Grams : UNIPUNA |

Phona l O f f ic e s  336 0 6/ ^
E x tn .  43 I

Date : '

PHY/l/GB/
17th August, 1989

Dear P ro fe s s o r  S r i\ /a s ta va ,

You may k in d ly  r e c a l l  t h a t  a t  a meeting conv/ened by 
you on 10th March, 1989, under your Cha irm ansh ip , a Working 
Group uas c o n s t i t u t e d  under my Chairm anship to  suggest uays 
and means to  improve undergraduate  s c ie n c e  educa t ion  a t  th e  
Ind ian  U n iv / e r s i t ie s / C o l le g e s *

I  ha\/e g rea t  p le a su re  in  su b m it t in g  h e ru ith  a re p o r t  
of the  Uork ing  Group. The W ork ing•Group has suggested a th re e  
t i e r  approach to  ta^ckle t h i s  problem* At the f i r s t  l e v e l ,  i t  
has suggested th a t '  u’e shou ld  o rgan ize  a programme fo r  h ig h ly  
t a le n te d  and m otiva ted  s tu d en ts  to  be conducted a t  some v e r y  
s e l e c t  seven i n s t i t u t i o n s . ’ The i n s t i t u t i o n s  could be s e le c t e d  
by the  U n i v e r s i t y  G rants  Commission’ in  the  l i g h t  of t h e i r  t r a c k  
r e c o rd .  At the  second l e v e l ,  the  Working Group has suggested 
th a t  ue shou ld  i d e n t i f y  2/3 c o l le q e s  par s t a t e ,  rough ly  1 HO 
c n l ia q B s  in  the  c o u n t ry .  They should" be g iven  a l i b e r a l  
f i n a n c i a l  a s s is t a n c e  to  improve l i b r a r y ,  l a b o r a to r ie s  and o ther 
I n f r a s t r u c t u r e  and a ls o  to  r e c r u i t  q u a l i f i e d  and m otiva ted  
te a ch e rs  f o r  the  purpose of t r a in in g  s tuden ts  a t  the undergraduaj 
l e v e l .  These c o l le g e s  shou ld  be autonomous c o l le g e s  or even  ̂
should  en jo y  the  s ta tu s  of deemed u n i v e r s i t y .  ,

The i f i r s t  tuo l e v e l s  u i l l  c a te r  to  rough ly  16;* of j 
s tuden ts  undergoing s c ie n c e  educa t ion  at the  undergraduate '
l e v e l .  The rem ain ing  8 ;̂  ̂ s tuden ts  s tudy  in a f f i l i a t e d  c o l le g e s , ,  
I t  has been suggested th a t  these  c o l le g e s  be prov ided  u i th  a 
l i b r a r y  of v id e o  tapes oh v a r io u s  s c ie n ce  s u b je c ts  prepared ; 
by eminent te a ch e rs  and re s e a rc h e rs  in  the  s u b je c t .  These ;
tapes should  be addressed to  the  s y l l a b i i  of the  undergraduate . 
co u rse s .  Indeed t h is  programme fejas a l r e a d y  been i n i t i a t e d  
in a s m a l l  measure by the  U n i v e r s i t y  G rants  Commission.



In o rder to  co o rd in a to  the  e f f o r t s  a t  the  th re e  l e v e l s ,  
th e  uo rk ing  group has suggested a C o o rd in a t io n  C o u n c il  ch a ire d  
by thB Chairman, U n iv/e rs ity  G ran ts  Commission* The C o u n c i l  
shou ld  be se rved  by a s e p a ra te  C e l l  c o n s t i t u t e d  in  the  UGC as 
d e t a i l e d  in  .the r e p o r t .

The Uork ing  Group uould l i k e  to  express i t s  grave 
concern a t  the  d e t e r io r a t io n  of s tandards  of s c ie n ce  educa t ion  
a t  the undergcaduate l e v e l  and the urgen-t need to  take  .
s teps  to  improve s c ie n ce  ed u ca t ion  a t the  undergraduate  le v e l#  
The Uork ing Group .uould l i k a  to  emphasize th a t  th e  m atte r  i s  
vd ry  u rgent and the programme suggested in the document should 
be i n i t i a t e d  u i th o u t  any f u r t h e r  d e la y ,  s a y ,  from the  next 
academ ic sess ion#  I  do hope you u i l l  f in d  the  recommendations 
of the uo rk ing  group u s e f u l  in your endeavour to  improve 
s c ie n ce  educa t ion  a t  the  undergraduate  l e v e l  in  In d ian  
U n i v e r s i t i e s •

U ith  kind re g a rd s .

Yours s i n c e r e l y .

-  3 -

( \/. G. Bhide )

E lncis as above

P ro fe s s o r  P*N . S r i v a s t a v a ,  
Member, P la n n in g  Commission, 
Yojana Bhavan,
Sansad Harg ,
NEU DELH1110001



REPORT .OF THE^Ij q RKING GROUP

TO SUGGEST UAYS AND HEANS TO inPROUE UNDERGRADUATE COURSES 

IN SCIENCE AT INDIAN U N IV E R S m E S

1* A meeting uas h e ld  on 10th March, 09, under the  CH^'irmf^nship
of P r o f .  P .N .  Sri\/astav/a, Member P lan n in g  Commission to  d is cu ss  
uays and means to  improv/e undergraduate  s c ie n c e  educa t ion  a t Ind ian  
U n i\ / e r s i t ie s / C o l le g e s  * T h is  meeting uas a ttend ed  among o thers  by 
P r o f .  G .K .  Henon, P ro f#  C .N .R .  Rao, P ro f#  Yash P a l ,  P r o f .
R *P .  Bhambha, P r o f .  P .L#  n a h lo t r a ,  P r o f .  A , Gnanam, P r o f .  \J\ G, 
B h id e .  The m eeting cons ide red  th e  p resen t s t a tu s  of undergraduate  
educa t ion  in  s c ie n c e  and expressed  i t s  deep concern a t  the? c o n t in u a l  
d e c l in e  in  the  s tandard  of undergraduate  educa t ion  in Sc ience** I t  
uas recogn ised  t h a t  t h i s  c o n t in u a l  d e c l in e  in  the s tandard  6f  
s c ie n c e  educa t ion  a t  the  undergraduate  l e v e l  has led to  non av/a ila-  
b i l i t y  of s u i t a b l y  q u a l i f i e d  and m otiva ted  s tu d en ts  to  c a r r y  out 
b a s ic  re sea rch  in  s c ie n c e ,  to  man the  v a r io u s  s c ie n c e  departments 
of the  Government of In d ia ,  to  moet the  requ irem ents  of in d u s t r y  
and has a f f e c t e d  th e  o v e r a l l  development o f ‘s c ie n c e  and te ch n o lo g y  
in the  c o u n t ry .  The s i t u a t i o n  has assumed s e r io u s  p ro p o rt io n s  and 
is  caus ing  grave  conce rn . The meeting a ls o  b ro ad ly  cons idered  
th e  approaches to  improve the  q u a l i t y  of s c ie n c e  educa t ion  a t the  
undergraduate  l e v e l  and appo in ted  a working group under the  
cha irm ansh ip  of P r o f .  V .G # Bhide to  uork out th e  d e t a i l s  of th e  
v a r io u s  approaches t h a t  may be adopted to  improve s c ie n ce  education#

2. The com position  of the uork ing group uas as under J

1. P r o f .  V .G . Bhide Chairman
2# P r o f .  T .V #  Ramakrishnan — HombPr
3# S h r i  P .  N a ta ra jan - Member
A# P r o f ,  S . V .  Kessar Member
5^ P r o f .  R a is  Ahmed -i Member
6.' P r o f .  P#K# Mahanty Member
7. Dr. A rv ind  Kumar — Member
a. Pro f#  H .S .  S r i v a s t a v a Member
9. A d v ise r  (E d u c a t io n ) - Member

10» S c r e t a r y  UGC - Member

The uork ing  group met on 6th a n d  7th 3une a t  D e lh i  and 
d iscussed  v a r io u s  aspects  r e l a t i n g  to  ,the ques tion  of undergraduate  
s c ie n c e  educa t ion  and th e  uays and means of im proving the  q u a l i t y  
and stanHard  of QclonrjR prluo«t.lnn a t  t h n  undergraduate  le v e l#



3* In th e  contemporary u p r ld ,  s c ie n ce  and tech n o log y  have bocome
p o w erfu l in s trum ents  of economic dev/elopment and s o c i a l  t r a n s fo rm a t i  
In discov/ery of In d ia ,  P a n d it  3auahar L a i  Nehru emphasised t h a t ,
** I t  uas s c ie n c e  a lone  th a t  cou ld  solv/e the  problems of hunger and 
p o v e r t y ,  of i n s a n i t a t i o n  and i l l i t e r a c y  of s u p e r s t i t i o n  and 
deadening custom and t r a d i t i o n ,  of v a s t  re so u rces  running to  u a s te ,  
of a r i c h  co u n try  in h a b ite d  by s t a r v in g  m i l l i o n s ” * P re s e n t in g  th e  
Government of In d ia  S c i e n t i f i c  P o l i c y  r e s o lu t io n  to  th e  P a r l ia m e n t  
in  1958, P a n d it  Nehru s t a t e d ,  ” I t  i s  an in h e re n t  o b l ig a t io n s  of a 
g re a t  coun try  l i k e  In d ia  u i th  i t s  t r a d i t i o n  of s c h o la r s h ip  and 
o r i g i n a l  th in k in g  and i t s  g re a t  c u l t u r a l  h e r i t a g e  to  p a r t i c i p a t e  
f u l l y  in  the  march of s c ie n c e ,  uh ich  is  p robab ly  mankind’ s 
g r e a te s t  e n t e r p r i s e  to d a y ” ,, C .V* Raman, one of our g re a te s t  
s c i e n t i s t s  s t a t e d ,  ” There  i s  o n ly  one s o lu t io n  fo r  I n d i a ’ s 
economic problems and th a t  ' is  s c ie n c e ,  and more s c ie n ce  and s t i l l  
more s c ie n c e ’*. Hbmi Bhabha, the f a t h e r  of Ind ian  Atomic Energy  
Programme, in  h is  address to  th e  In t e r n a t io n a l  C o u n c i l  of 
S c i e n t i f i c  Unions remarked, uhat the  deve loped  c o u n t r ie s  have and 
the  underdeveloped la ck  is  modern s c ie n ce  and an economy based 
on modern te c h n o lo g y .  The problem of d eve lo p in g  and underdeve lop in  
c o u n t r ie s  i s  t h e r e fo r e  the  problem of e s t a b l i s h in g  modern s c ie n c e  
and t ran s fo rm in g  t h e i r  economy to  one based on nodern s c ie n c e  and 
tech n o log y*  An im portan t ques tion  ue must co n s id e r  is  uhether 
i t  i s  p o s s ib le  to  t ran s fo rm  th e  economy to  one based on modern 
te ch n o lo g y  developed e lseu h e re  u i th o u t  a t  the  same time 
e s t a b l i s h in g  raodern s c ie n c e  in the  coun try  as a l i v e  and v i t a l  
f o r c e .  I f  the  ansoer to  the ques tion  is  in the  n e g a t iv e  and I  
b e l ie v e  our ex p e r ien ce  u i l l  show th a t  i t  i s -  then the  problem of 
e s t a b l i s h in g  s c ie n c e  as a l i v e  and v i t a l  fo rc e  in  s o c ie t y  is  an 
in s e p a ra b le  p a r t  of the  problem of t ran s fo rm in g  an i n d u s t r i a l l y  
underdeveloped to  a developed c o u n t r y .  U h i le  these  sta tem ents  
a re  as r e le v a n t  today  as they  uere uhen th ey  uere f i r s t  made, 
problems of n a t io n a l  development and the  n a tu re  of s c ie n ce  
i t s e l f  have assumed g re a te r  dimensions and com p lex ity  and c a l l  
f o r  not on ly  a res ta tem en t of our c o n v ic t io n  but a ls o  pose a 
c h a l le n g e  fo r  a p p ro p r ia te  and e f f e c t i v e  a c t io n .

A, In the  con tex t of e s t a b l i s h in g  modern s c ie n c e  and techno log
in  the  coun try  as a l i v e  and v i t a l  f o r c e ,  the  im portance of s c ie n ce  
educa t ion  can not be overem phasised . The p r im ary  r o le  of s c ie n ce  
educa t ion  as a means to  n a t io n a l  development UQ* recogn ized  in  th e  
coun try  a f t e r  independence. Indeed, the  S c i e n t i f i c  P o l i c y  
R e so lu t io n  of the  Government of In d ia  comits the  Government 
i n t e r  a l i a  t o ,  ( l ) ensure and adequate su p p ly ,  u i t h in  th e  co u n try  
of re sea rch  s c i e n t i s t s  of the  h ig h e s t  q u a l i t y ,  and to  recogn ize  
t h e i r  uork as an im portan t component of th e  s t re n g th  of the n a t io n  
and ( 2 ) 3noourage and i n i t i a t e  u i th  a l l  p o s s ib le  speed programmes i 
f o r  the  t r a in in g  of s c i e n t i f i c  and t e c h n ic a l  p e rsonne l on a s c a le  ! 
adequate to  f u l f i l  the  c o u n t r y ’ s needs in  s c ie n c e  and e d u c a t io n ,  I 
a g r i c u l t u r e  and in d u s t r y  and D^jfence. Su b seq u en t ly ,  Radhakrishnan i 
and K o th a r i  Cxi»nmi3s ions  have emphasized the  im portance of I
e s t a b l i s h in g  a sound base fo r  s c ie n c e  educat ion  so t h a t  t h i s  oounti? 
u i l l  c o n t r ib u te  to  the  advancoment of s c i e n t i f i c  knouledge !

-  5 -



commensurate u i t h  I t s  s i z e ,  re so u rces  and manpouer ana appxy ■
s c i e n t i f i c  knouledge f o r  i t s  economic development* The N a t io n a l  
P o l i c y  on E d u ca t io n  approved by the  P a r l ia m e n t  in  1906 r e s t a t e s  
the  p iv/ota l r o le  of s c ie n c e  ed u ca t io n  in the  con tex t of 
development of s c i e n t i f i c  temper and economic developm ent. There  
can not be tuo  op in ions  as to. the  need fo r  e s t a b l i s h in g  h ig h ly  
e f f i c i e n t  and s t im u la t in Q  s c ie n c e  educa t ion  programmes so t h a t  the  
g re y in g  need of h ig h ly  q u a l i f i e d  and m otiva ted  s c i e n t i s t s  and 
te c h n o lo g is t s  can be met e f f e c t i v e l y .

5* S in c e  independence, th e re  has been a phenomenal grouth in
the  number of u n i v e r s i t i e s  and c o l le g e s  im p a rt in g  s c ie n c e  educa t ion  
and in the  enro lm ent of s tu d e n ts ,  in the  s c ie n c e  stream * The 
enro lm ent in th e  s c ie n c e  stream  uas about 1 ,27 ,168  in  1950-51.
Ti*»i» in c reased  to  4 ,34 ,925 in 1 963-64 to  a t t a in  the  l e v e l  of 
7 ,25 ,320 in  1986-07. Thus th e re  i s  about s ix  fo ld  in c re a s e  in 
th e  enro lm ent d u ring  35 years  a f t e r  1950-51. The enrolm ent du ring  
the  p roceed ing  f i v e  years  as par the data  a v a i l a b l e  from the  
UGC gas as under

Year e n r o l m e n t  in s c i e n c e  stBeam
( f ig u r e  in  the  b ra ck e t  in d ic a t e s  
the  percen tage  of t o t a l  en ro lm ent)

-  6 -

1982-83
1983-84 
1904-85

6,23 ,545  (1 9 .9 )  
6 ,53 ,092 (1 9 .7 )  

6 ,69,563 (1 9 .7 )
7-03.467 (1 7 .7 )1 985-86  ̂ • 7^031467

1 986-87 7 ,25,328 (1 9.7;

Though the  a c t u a l  e'nrolment has s t e a d i l y  in c reased  over the  
y a a ra ,  th e re  haa been a d e c l in e  in the  percentage  of s tuden ts  
op ting  fo r  s c ie n c e .  In 1 950-51 ,3 2 .Va s tu d en ts  uho passed the  
h ig h e r  secondary  exam ina tion , en ro led  in  the  s c ie n c e  s tream . 
H ouever, t h i s  pe rcen tage  decreased  to  19.7 in  1986-87.

I t  i s  not o n ly ” the  decrease  in  the  percen tage  th a t  should  
concern us but the  f a c t  th a t  the  s tuden ts  o f f e r in g  s c ie n ce  today  
a re  perhaps the  lower m iddle l e v e l  19.9'/^ in  c o n t r a s t  to  upper "52% 
s tu d en ts  uho o f fe re d  s c ie n ce  in  1950-51. Both these  f a c t s  shou 
th a t  s tuden ts  p a r t i c u l a r l y  the  b r in g h t  s tuden ts  shy auay from 
s c ie n c e .

The reasons fo r  t h i s  d e c l in e  in  percentage  and the decrease  
in  the  q u a l i t y  oT s tuden ts  optin-g fo r  s c ie n ce  a re  not f a r  to  seek .' 
U n l ik e  in 1950-51 the  f a c i l i t i e s  fo r  t e c h n i c a l  educa tion  such as 
en g in ee r in g  and m ed ica l have in c reased  c o n s id e ra b ly  s iphon ing  
b r ig h t e r  boys and g i r l s  to  th e  t e c h n i c a l  and p ro fe s c io n a l  streams 
le a v in g  on ly  mediocores to  opt fo r  s c ie n c e .  The p re fe ren ce  of 
the  s tuden ts  fo r  the t e c h n ic a l  stream  is  b ecau se .o f  the b e t t e r  
employment o p p o r tu n i t ie s  fo r  a t e c h n i c a l l y  t r a in e d  graduates as 
compared to  those  a v a i l a b le  f o r  s c ie n c e  g ra d u a te s .  In s m a l l  
m easure, the m ig ra t io n  of the  s tuden ts  auay from sc ie n ce  is  due



to  the  d u l l  and drab te a ch in g  of s c ie n c e  in  our s c h o o ls .  The 
d ism a l f a c t  i s  t h a t  persons uho do not get adm ission in 
p r o fe s s io n a l  s c h o o ls ,  nam ely, m ed ica l and e n g in e e r in g  schoo ls  
g r a v i t a t e  towards s c ie n c e  e d u ca t io n -  not because th e y  are  in t e r e s te d  
or motiv/ated but because th e y  must do something and they  do not 
knou uhat e ls e  to  do. The b r ig h t e r  ones out of thoso a ls o  appear 
in  the  competitiv/e exam inations l i k e  IAS, Banks and o ther  secu re  
p ro fe s s io n s *  I t  i s  th e  d i s t i t l e d  ” l o f t  ower r e s id u e ” which 
forms th e  major inpu t of our h ig h e r  s c ie n c e  ed u ca t io n *  The above 
in fe r e n c e  is  f u r t h e r  supported  by th e  f o l l o u  up s tu d ie s  of the  
N a t io n a l  T a le n t  S tu d en ts *  In t h i s  co n n e c t io n , i t  must be mentioned 
th a t  N a t io n a l  S c ie n ce  T a le n t  Sea rch  auards uere in s t i t u t e d  in  1964 
to  a t t r a c t  b r ig h t  and motiv/ated s tuden ts  to  the  s c ie n c e  stream *
These n a t i o n a l l y  s e le c t e d  s tu d en ts  uere g iven  th ese  awards o n ly  i f  
th e y  pursued a c a re e r  in  s c ie n c e *  Houev/er, su b seq u en t ly  t h i s  
r e s t r i c t i o n  uas removed and the  N a t io n a l  S c ie n c e  T a le n t  Search  
transfo rm ed  in  to  N a t io n a l  T a le n t  Sea rch*  U ith  t h i s  change, the  
in p u t  in the s c ie n c e  stream s u f fe re d  q u a l i t a t i v e l y .  The fo llou/ing  
t a b le  g ives  th e  t o t a l  number of awards and those  who opted fo r  
s c ie n c e *

Year No. of Awards No. of Auards op ting  fo r  Schence
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1984 375 55
1 985 750 121
1986 750 87

The number of T a le n t Sea rch awardees pursu ing  h ig h e r  s c ie n c e
courses is  s t i l l  r e v e a l in g *

1 98A 1 985 1986 1987 ■ 1988

1 • B * S c . P a r t - I  - 63 39 1C2 69
2. n . S c .  P re v io u s  31 36 13 13

Thus one f in d s  th a t  out of 750 awardees on ly  13 went up to  
the  n . S c .  l e v e l  and o thers  opted f o r  p ro fe s s io n a l  c a re e r  in  1 986-87**

T h is  c l e a r l y  p resen ts  two r e l a t e d  problems* A la rg e  number 
of t a le n te d  s tu d en ts  today  s im p ly  do not opt fo r  a c a re e r  in 
s c ie n c e  because th ey  to  not see  i t  as a rew ard ing  c a re e r .  At 
th e  same tim e a la rg e  number of unm otivated  and u n in te re s te d  
s tuden ts  seek a c a re e r  in  s c ie n c e ,  but th ey  are o ften  not f i t  
f o r  i t .  I d e a l l y  one would l i k e  a s i t u a t io n  where a la rg e  number 
of t a le n te d  people a re  m o tiva ted  n a t u r a l l y  to  seek a c a re e r  in 
s c ie n c e  and then one s e l e c t i v e l y  chooses a s m a l le r  number namely 
those  who dem onstrate a c r e a t i v e  bent of mind so e s s e n t i a l  f o r  
h ig h e r  s c ie n ce  education  and c a re e r  in s c i e n t i f i c  re sea rch *

6 * To make m atters  fu r th e r  worse, most of the  s tuden ts  who
a f t e r  hav ing  passed the  h ig h e r  secondary  exam ination  opt fo r  
s c ie n c e  educa t ion  are  taugh t f o r  t h e i r  undergraduate  course in  
a f f i l i a t e d  c o l le g e s *  In f a c t  re cen t  UGC re p o r t  shows th a t  n e a r ly  
88/̂  of the  undergraduate  s c ie n c e  s tuden ts  a re  taught in  a f f i l i a t e d



%
C o lle g e s  numbering over 1 800. I^any of these  c o l le g e s  are unuere- 
qu ipp9d, over crouded , and p o o r ly  s t a f f e d .  L a b o ra to ry  and l i b r a r y  
f a c i l i t i e s  are  g e n e r a l l y  in a d e q u a te ,  proper t e x t  books a re  not 
a v a i l a b l e .  In such an env ironm ent, i t  i s  a lm ost im poss ib le  f o r  a 
s tu d en t  to  ex p e r ien ce  e x c ite m e n t ' of doing s c ie n c e  and to  get 
m o t iva ted  to  tak e  to  s c ie n c e  as a c a r e e r .

Any person faced  u i th  a cho ice  of c a re e r  u i l l  t y p i c a l l y  ask tuo  
q u e s t io n s ,  namely ( l ) i s  a c a re r  in  s c ie n c e  going to  g ive  me a 
com fo rtab le  l i f e  7 and (2 )  i s  a c a re e r  in  s c ie n c e  going to  be 
s u f f i c i e n t l y  c h a l le n g in g  and f u l f i l l i n g  as my l i f e ’ s uo rk ?  The 
second ques tion  i s  v o ry  im portan t and ue shou ld  not unders t im ate  
i t s  v a lu e  in moulding and in f lu e n c in g  young m inds. I f  our k id s  see 
our working s c i e n t i s t s  f u l f i l l e d  l i v e s  u i th  a h igh degree of 
job s a t is f f> c t io n , many of them u i l l  be m o tiva ted  to  take  up 
c a re e rs  in  s c ie n c e .  I f  not even the  m o t iva ted  feu  u i l l  be r e p i le d  
by such a c h o ic e .  Uhen our k ida  look a t  our uo rk ing  s c i e n t i s t s ,  
th e y  shou ld  no t see  people p lod ing  auay l i k e  cogs in  th e  u h e e l ,  
f r u s t r a t e d  because th e y  are  not g e t t in g  anyuh ere , in d u lg in g  in  
escapism  and ego g r a t i f i c a t i o n  in  the form of f re q u e n t  a ttend ance  
of m eet ings , symposia e t c .  They should  see f u l f i lm e n t  of on 
honest v a r i e t y  r e s u l t in g  from s o l i d  c o n t r ib u t io n s  made to  the 
development of s c ie n c e ,  te ch n o lo g y  e t c .  u i t h in  th e  c o u n t ry .  They 
shou ld  see sparks of c r e a t i v i t y  in  a c t io n #  They should f e e l  
in s p i r e d  by the  d e d ic a t io n  l i t e r a l l y  co r ing  out of such p e e rs .
The s i t u a t i o n  in  a f f i l i a t e d  c o l le g e s  ia  f a r  from uhat shou ld  be 
and is  indeed such th a t  even those  uho are  f a c in a te d  by s c ie n c e  
in  th e  sch o o l days u i l l  be r e p e l l e d  by a c a re e r  in  s c ie n c e ,

7. Thus th e  p resen t system has n e i t h e r  the  d e s ire d  s e l e c t i v i t y  
nor the  atmosphere conduc ive  to  m o t iva t io n #  The consequence of 
a l l  t h i s  is  obvious ^ u n m is tak ab le .  There  has been a c o n t in u a l  
d e c l in e  in  the  s tandard  of our f i r s t  degree in  s c ie n c e .  The l e v e l  
a t t a in e d  by our B . S c .  today  i s  v e r y  much i n f e r i o r  to  th a t  of a 
g raduate  in  advanced o o u n t r ie s .  I t  i s  a t the  undergraduate  l e v e l  
t h a t  ue see a sudden and s teep  f a l l  in  the  q u a l i t y  of education* ' 
The s c ie n c e  g ra d u a te s ,  as a r e s u l t  of t h e i r  undergraduate  educa t ion  
la c k  c u r i o s i t y  a re  devoid  of c r e a t i v i t y  and in n o v a t iv e n e s s ,  la ck  
co n f id en ce  in them se lves and a re  almost t o a l l y  unm otiva ted . The 
exam ination  system , la y in g  as i t  does more emphasis on memory 
than on a n a l y t i c a l  a b i l i t y  and in n o v a t iv e n e s s  fu r t h e r  d e t e r io r a t e s

•the s i t u a t i o n .  The s i t u a t i o n  is  a lm ost a la rm in g .  Ueaaker 
undergraduate  s c ie n c e  programme im p lie s  ueaker post graduate  and 
re se a rch  programmes. I t  i s  becoming in c r e a s in g ly  d i f f i c u l t  to  
f in d  adequate-nurtb© PS ' t'o auard the  s c h o la r s h ip s  and o f f e r  
p lacem en ts . The Department of Atomic Energy i n i t i a t e d  a scheme 
to  s e l e c t  some 300 t r a in e e s  and ye t th ey  found th a t  from amongst 
3835 a p p l i c a t i o n s ,  on ly  207 uere  s u i t a b l e .  T h is  is  a ls o  the  
expe r ience  of many o ther  a g e n c ie s .

8 . I t  may not be out of p la ce  to  mention a feu  o ther draubaoks 
of our p resen t  undergraduate  sc i^ncQ  odunatjlnn prcrfjr.'ijmne^
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Jlr.<lergraauatg a rs  r i g i d  even in  th s  Deat o f p la c e s .
Combinations i t n o H , nrM and ne? <-jo nf’t  prov/ido the  necesaa ry  
breadth  ot d o p th . ’ The absence of f l e x i b i l i t y  has made i t  im poss ib le  
f o r  a good s tu d en t  to  ob ta in  sound t r a in in g #  For example, a 
p h ys ics  s tu d en t  can nev/er s tu d y  b io lo g y  ju s t  as b io lo g y  s tu d en t  
can never s tudy  watfiwiiiattos or ph ys io s*

Undergraduate s c ie n ce  educa t ion  programme depends e n t i r e l y  
on c h a lk - ta lk  con cep t,  d o l in g  out u n o o rre la te d  in fo rm a t io n  w ithou t 
b r in g in g  out b a s ic  concepts and the  u n i t y  of the  s u b je c t .
I^em onstrations, c la s s  room open ended ex p er im en ta t ion  have d isap p ­
eared from the  undergraduate  programmes. A lthough s c ie n c e  i s  
experim ent based, i t  i s  taugh t as prose or p o e t r y .

A t e a c h e r  uho teaches a t the undergraduate  l e v e l  has h a rd ly  
any say  in fo rm u la t in g  c u r r i c u l a  or in  e v a lu a t in g  h is  own s tu d e n ts .  
T h is  r e s u l t s  in  the la ck  of attachm ent of a te a c h e r  to  h is  te a ch in g  
and the  ta u g h t .

The most d is tu rb in g  f e a tu r e  in  our educa t ion  system is  th a t  
of exam ina t ion . W h ile  most undergraduate  educa t ion  is  im parted 
in c o l le g e s ,  exam inations a re  conducted by the u n i v e r s i t i e s  uho 
have no d i r e c t  i n t e r e s t  or c o n t r o l  over the  e d u c a t io n a l  process 
i t s e l f .  These exam inations la y  tremendous premium on memory and 
f a i l  to  t e s t  th e  a b i l i t y  of the  s tuden ts  t o ,  ( a )  c r i t i c a l l y  
a n a ly s e  s i t u a t i o n s ,  (b )  reason and lo g ic ,  ( c )  comprehension,
(d )  in n o v a t iv e n e s s  or model b u i ld in g  c a p a c i t y  and, (e )  comnJuniC''’t i a n  
s k i l l .

9p I t  i s  nou u e l l  recogn ized  th a t  our f i r s t  degree s c ie n ce
educa t ion  programme is  v e r y  ueak and is  unab le  to  a t t r a c t  good 
s tu d en ts  or to  produce t a le n te d  and m otiva ted  young s c ie n ce  
g ra d u a te s .  I t  i s  a ls o  recogn ized  th a t  ueaker undergraduate  s c ie n ce  
programme uould mean in the  long run poor s c i e n t i f i c  r e s e a rc h ,  
i n a b i l i t y  to  genera te  te ch n o lo g y ,  inadequate  to  man the in d u s t r i s  
e t c .  T h is  e x p la in s  the  paradox namely in s p i t e  of hav ing  the 
**third la rg e s t  s c i e n t i f i c  community” in  the w o r ld ,  the impact-, of 
t h i s  manpouer on the  u o r ld  scene in  b a s ic  s c ie n c e s  is  not v e r y  
s i g n i f i c a n t  on the  w ho le . In the  contex t of e x p o n e n t ia l  in c re a s e  
in  knowledge connected w ith  s c ie n c e  and te ch n o lo g y  and in c re a s e  
in the importance of s c ie n ce  and techn o logy  fo r  n a t io n a l  
developm ent, w ith  a consequent decrease  in the  time of abso lescence  
and the  continued  decrease  in  the  tim e gap between a major 
d is c o v e ry  and i t s  a p p l i c a t io n s ,  i t  w i l l  be a t  our p e r i l  i f  we do 
not take  u rgen t and e f f e c t i v e  s teps  to  stem the  ro t  and make 
undergraduate  s c ie n c e  programmes p ro d u c t iv e ,  e x c i t in g  and capab le  
of tu rn in g  out h ig h ly  t a le n t e d ,  dynamia and m otiva ted  young boys 
and g i r l s  uho would c o n t r ib u te  to  the advancement of s c ie n ce  apd 
t o  tho  a p p l i c a t io n  of S c ien ce  fo r  n-^tional dovf? lopmont.
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I t  i s  no denying th a t  modern In d ia  i s  brimming u i th  young 
peop le  f u l l  of v / i t a l i t y ,  t a l e n t ,  enthusiasm  and asp ira t io n s^ *  T h is  
i s  our most p rec io u s  r e s o u r c e .  I t  i s  a fundam enta l r ig h t  of these  
young boys and g i r l s  to  go through an e d u c a t io n a l  system uhich 
m o t iv a te s  them in  the  r i g h t  d i r e c t i o n ,  t r a i n s  them and prepares 
them f o r  l i f e  to  come and h e lp  them in  u n fo ld in g  t h e i r  p o t e n t i a l  
to  the  l im i t  of t h e i r  c a p a b i l i t i e s *  I t  i s  our duty to  p rov id e  
them u i t h  such a sys tem . , .

10, .T h e  t a s k  of im proving  s c ie n c e  educa t ion  programme is  s tu p e ­
ndous. As mentioned e a r l i e r ,  the  y e a r l y  enrolm ent in  the undergrad ­
ua te  s c ie n c e  programme is  about 2,00^000* Thuss s tuden ts  as per 
the  UGC data  take  t h e i r  t r a in in g  in  about 1500 c o l l e g s .  I t  i s  t h i s  
la rg e  number of s c ie n c e  c o l le g e s  and the  number of s tu d en ts  
e n ro l le d  in underg raduate  s c ie n c e  course t h a t  makes the  t a s k  of 
im prov ing  s c ie n c e  educP^ion a t  the degree l e v e l  fo rm id a b le .  Such
a stupendous t a s k  can n"bt even be attem pted u n le ss  one adopts 
some s e l e c t i v i t y  and n o ve l  app roaches . The working group cons idered  
a l l  a sp ec ts  of t h i s  stupendous ta s k  and decided to  recommend «a 
th r e e  t i e r  app roach . Be fo re  ue d e s c r ib e  these  approaches, i t  may 
perhaps be u o r th u h i le  to  mention the  s teps  a l r e a d y  taken by th e  UGC 
to  improve th e  q u a l i t y  of s c ie n c e  educa t ion  a t  the  undergraduate  
and post g raduate  l e v e l .

11.' U n i v e r s i t y  Grants- Commission i n i t i a t e d  a scheme c a l l e d  
c o l le g e  S c ie n c e  Improvement Programme (C O i lP )  in  1970-71 »,Tha 
o b je c t i v e  of the programme uas to  b r in g  about q u a l i t a t i v e  
improvement in  the  te a ch in g  of s c ien o e  a t th e  undergraduate  l e v e l .  
The programme is  implemented a t  tuo l e v e l s ,  nam ely, ('2) in  
s^l-jct'^d coll^^ofts to  in c lu d e  the  e n t i r e  f a c u l t y .  Ct̂ ') in  one s u b je c t  
in  a l l  the  c o l le g e s  a f f i l i a t e d  to  a U n i v e r s i t y - c a l l e d  the  U n i v e r s i t y  
L eadersh ip  Programme* A3 on 31st Haroh, 1 987 COSIP uas implemented 
in  2 6 5  c o l le g e s  a n d  u n i v e r s i t y  departm en ts . The emphasis in
the  programme uas to  improve th e  c u r r i c u l a ,  t e a ch in g  methods, 
la b o ra to r y  e x e r c is p s ,  e tc *  The r e v ie u  committee appo in ted  to  
r e v ie u  these  programmes concluded th a t  the  performance u id e ly  
v a r ie d  depending upon p e rso n a l  l o c a l  le a d e rs h ip  and a d m in is t r a t i v e  
s u p p o r t .  The committee noted the  p o s i t i v e  impact in  the  g ia t te r  
of p re p a ra t io n  and p roduction  of t e x t  books, la b o r a to r y  k i t s  and 
o ther  e d u c a t io n a l  m a te r ia l *  The committee a l s o  noted th a t  in  the 
ULP th e re  uas la c k  of f u l l  in vo lvem ent on the  p a r t  of s tuden ts  
and te a ch e rs  and in  COSIP , a d m in is t r a t i v e  s u p p o r t .  In the  absence 
of bench mark s u r v e y ,  the  assessment of the  impact of these 
programmes in  terms of th e r  o b je c t iv e s  is  not p o s s ib le *

U n iv e r s i t y  G rants  Commission at the  in s ta n c e  of the 
S c i e n t i f i c  A d v is o ry  Committee i n i t i a t e d  a COS 1ST programme to  
s t ren g th en  the  i n f r a s t r u c t u r e  in  h ig h ly  s e le c t e d  s c ie n ce  departments 
in  Ind ian  Univ.*cr3 i t i e s  * T i l l  nou 99 departments spread over a l l  
th e  s u b je c ts  and a l l  the  u n i v e r s i t i e s  have been s e le c t e d  fo r  
COS 1ST su p p o r t .  T h is  COS 1ST programme has made a q u a l i t a t i v e  
improvement in  the  i n f r a s t r u c t u r e  of these  departments en ab lin g  
them to  a t t r a c t  la rg e r  fund ing  from d i f f e r e n t  fund ing  agenc ies  fo r  
t h e i r  te a ch in g  and re sea rch  programmes. Being h ig h ly  s & le o t lv © ,
COS 1ST programme has mf^de an im p ac t .



12, Another measure taken  to  improv/e s c ie n c e  educat ion  uas the  
in t r o d u c t io n  of s c ie n c e  t a l e n t  sea rch  in D e lh i  in  1 963 and in  th a  
e n t i r e  co u n try  in  1 96A« As s t a te d  e a r l i e r ,  in  1977» these  auards 
uera a ls o  extended to  s tu d en ts  going in  even fo r  p r o fe s s io n a l  course 
The e f f e c t  of t h i s  change has been r e fe r r e d  to  e a r l i e r .  A lthough 
through sc ien be  t a l e n t  search  an attem pt uas made to  i d e n t i f y  
t a le n t^  p rec io u s  l i t t l e  uas done to  n u r tu re  and nou r ish  t a le n t#  The 
auardees uent to  the  same i n s t i t u t i o n s ,  uere taugh t by th e  same 
te a ch e rs  etc# Excep t th a t  th e y  got a s c h o la r s h ip  no th ing  positiv/e 
uas done to  n u r tu re  and n ou r ish  them. In our o p in io n ,  i t  i s  not 
o n ly  n e ce ssa ry  to  i d e n t i f y  t a l e n t ,  but perhaps more im portan t
i t  i s  to  n u r tu re  and nou r ish  the  i d e n t i f i e d  t a l e n t  so th a t  i t  can 
f lo u e r  to  i t s  f u l l  p o t e n t i a l ,

13,' The working group co n s id e red  th e  genes is  of the  problem, 
th e  magnitude of th e  problem and the  e f f o r t s  a l r e a d y  taken to  
re d re ss  the s i t u a t i o n *  Tak ing  a l l  these  in to  c o n s id r a t io n , the  
working group dec ided  to  recommend the  t h r e e  t i e r  approach to  
t a c k le  t h i s  stupendous problem* T h is  approach has been guided by 
th e  need not o n ly  to  r a i s e  th e  g e n e ra l  l e v e l  of s c ie n c e  educa t ion  
a t  the  undergraduate  l e v e l  but to  d e l i b r a t e l y  and c o n c io u s ly  
a ttem pt to  deve lop  peaks of e x c e l l e n c e ,

1A,• P r qqr«^mme fo r  the  h ig h ly  t a l e nte d *

The f i r s t  p a r t  of the  programme d ea ls  u i t h  h ig h ly  t a le n te d  
s tu d e n ts .  I t  shou ld  be r e s t r i c t e d  to  the  chosen feu  uho demons­
t r a t e  competence in  c r e a t i v e  p u r s u i t .  On com pletion  of t h e i r  
t r a i n i n g ,  these  a re  the  young boys and g i r l s  uho u i l l  lead th e  
c r e a t i v e  e f f o r t s  in  v a r io u s  re se a rch  g roups, R and D labs of 
G o v t , , e d u c a t io n a l  i n s t i t u t i o n s ,  d e fen ce ,  in d u s t r y  e tc *  The a c t u a l  
number needed shou ld  be determ ined by c a r o f u l  manpower p lann ing* '
Ue s t r o n g ly  b e l ie v e  t h a t  i t  i s  not o n ly  im portan t to  i d e n t i f y  
t a l e n t  but perhaps i t  i s  moipe im po rtan t  to  n u r tu re  and nou r ish  
t h i s  t a le n t *  T h is  p a r t  of the  programme is  aimed a t  producing 
peaks of e x c e l le n c e ,  c r e a t in g  le a d e rs  in  s c ie n c e ,  a t t r a c t i n g  and 
s t im u la t in g  b r ig h t  young s tu d en ts  from a l l  over the  c o u n t r y ,

1 A (a ) Ob^jec t iv e s  ;

The o b je c t i v e s  of t h i s  programme a r e ,  ( a )  t o  d ev ise  a 
f i v e  year programme f o r  producing  h ig h ly  t r a in e d  and m otiva ted  
s c i e n t i s t s  c o n f id e n t  of t a c k l in g  problems in the  r a p id l y  advancing 
f r o n t i e r s  of t h e i r  chosen d i s c i p l i n e s  and, (2 )  A product of t h i s  
programme shou ld  be a through d i s c ip l i n e d  p r o fe s s io n a l  u i t h  
d e t a i l e d  knowledge and understand ing  of Hiis own s u b je c t  and 
hav ing  an awareness of c u r re n t  and fu tu re  t ren d s  in  o ther 
d i s c i p l i n e s .  He shou ld  a p p re c ia te  and understand the  s o c i a l  
m i l ie u  in which he would p r a c t i c e ,  i t s  s o c i o - p o l i t i c a l  s t r u c t u r e ,  

growth problems and t h e i r  s o lu t io n s #
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14 (b ) i  Broad f e a tu re s  of the  proarammoS

1 . T h is  u i l l  be an in t e g ra te d  s c ie n c e  ed u ca t ion  programme 
le ad in g  to  th e  M ,Sc* degree* An attem pt u i l l  be made to  in t e g r a t e  
th e  programme in  t im e and in  terms of d i s c i p l i n e s *  Emph-sis u i l l  
be l a id  on th e  u n i f ie d  s t r u c t u r e  of s c ie n c e  as man’ s quest fo r  an 
u nders tand ing  of n a tu re  and n a t u r a l  laus and th e  u t i l i z a t i o n  of 
t h i s  unders tand ing  fo r  the  b e n e f i t  of the p eo p le .

2 , S trong  fo u n d a t io n  in  POathematics, P h y s ic s  and Chem istry  as 
th e y  a re  e s s e n t i a l  f o r  f u r t h e r  development of any branch of s c ien ce * '

3#* An auareness of the n a tu re  and s ig n i f i c a n c e  of l i f e
p ro c e sse s ,  t h e i r  com p lex ity  and v a s t  t e c h n o lo g ic a l  p o t e n t i a l ,

A, Emphasis on both i n t e l l e c t u a l  a b i l i t y  and manual s k i l l s , -

5, Exposure t o ,  ( a )  u n i f y in g  concepts in  s c ie n c e ,  ( b ) h i s t o r y ,
p h ilo so p h y , methodology of s c ie n c e ,  ( c )  computer and computer 
g ra p h ic s ,  (d )  b a s ic  e l e c t r o n i c s ,  ( e ) i n t e r a c t i o n  betueen s c ie n c e ,  
tachno3.ogy and s o c i e t y ,  ( f )  p lann in g  and d es ig n in g  an experim ent, 
m o d e ll in g  and s im u la t io n ,  in c lu d in g  hobby uorkshops, (g )  re sea rch  
ex p e r ien ce  through sem in a r ,  p r o je c t  and p a r t i c i p a t i o n  in  re sea rch  
programmes, (h )  promotion of e n te rp ro n e u rs h ip  e tc *

6 * A r ig o ro u s  sem ester ed uca t ion  u i t h  p e r io d ic  and continuous
assesm ent. •action betueen in s t r u c t io n  and assement*

7 , Common course  to  s tu d en ts  in  the f i r s t  yea r  exposing e v e ry
s tu d en t  to  th e  b a s ic  concepts of p h y s ic a l  s c ie n c e s ,  m a them atica l 
s c ie n c e s ,  l i f e  s c ie n c e s ,  e a r th  s c ie n c e s  and s o c i a l  s c ie n c e s ,

1 ^ (c )  I Input t o  th e  Programme S

The in p u t  to  t h i s  programme should  be h ig h ly  s e l e c t i v e  
based on perform ance in  the u e l l  designed n a t io n a l  c o m p e t i t iv e  
exam ination* Admission to  t h i s  programme should be based on no 
c o n s id e ra t io n  o the r  than m er it  and m e r i t  a lone and u i l l  be 
open to  the  s tu d en ts  uho passed the  h ig h e r  secondary  exam ination  
from any p la ce  in  the  c o u n t ry .  I n i t i a l l y ,  adm iss ion  to  t h i s  
programme uould be l im i t e d  to  700 s tu d e n ts ,  Uhen the  programme 
bccomas f u l l  o p e r a t io n a l ,  i . e ,  a f t e r  f i v e  y e a r ,  th e re  uould be 
in  a l l  3500 s tu d e n t s .  T h is  number 700 c o n s t i t u t e s  rough ly  0^5% 
of the  s tuden ts  seek in g  adm ission to  the  s c ie n c e  stream p re s e n t ly *  
uio s t r o n g ly  f e e l  t h a t  going beyond t h i s  number a t  t h i s  s tage  u i l l  
no t be a d v i s a b le ,  Ue uould once aga in  l i k e  to  emphasize t h a t  
t h i s  programme is  meant fo r  h ig h ly  t a le n te d  and m otiva ted  s tuden ts  
and t h i s  e s s e n t i a l  c h a ra c te r  of the  programme must not be d i lu t e d *

Based on the  ex p e r ience  of runn ing  t h i s  programme fo r  a 
p e r io d  of f i v s  y e a r s ,  one may o o n s id e r  g ra d u a l expansion of the  
programme to  c a te r  to  1 of th e  s tuden ts  namely 1 500 s tu d e n ts .
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The .programme should be u id e ly  adv/ertised in n a t io n a l  
media r e g io n a l  neuspapers , in  schoo ls  and c o l le g e s  and r a d io  and 
T\} so th a t  a s tu d en t  of m e r it  e\/en in  the  rem otest p lace  can take 
adv/antage.

14 (d )  : P la ce s  uhere the  orooramme should be p u rsu e d ;

Having ensured s e l e c t i v / i t y  and hav/ing i d e n t i f i e d  t a le n te d  
s tu d e n ts ,  ue f e e l  th a t  these  s tu d en ts  ohould be nu rtu red  and 
nourished  3O th a t  th e y  f lo u e r  out and perform to  the  maximum of 
t h e i r  c a p a b i l i t i e s *  I t  i s ,  t h e r e f o r e ,  e s s e n t i a l  to  p a lce  them in  
creativ/e atmosphere and in  co n ta c t  u/ith h ig h ly  c r e a t i v e ,  eminent 
and ded ica ted  p e rson s . They shou ld  see sparks  of c r e a t i v i t y  
in  a c t io n ,  th e y  should f e e l  in s p i r e d  and e x c i te d  by s c h o la r s h ip  and 
d ed ic a t io n #

In order to  p rov id e  a c r e a t i v e  environm ent of the type  
mentioned above, ue cons idered  tuo  p o s s i b i l i t i e s *  One of the  
obvious p o s s i b i l i t i e s  could be to  s e t  up a coup le  of i n s t i t u t e s  of 
h ig h e r  le a rn in g  in the  coun try  uh ich  a re  e n t i r e l y  devoted to  c r e a t i v e  
a c t i v i t i e s .  The f a c u l t y  of such i n s t i t u t e s  u i l l  have to  be 
c a r e f u l l y  chosen, fo r  example, th e y  uould be draun from some v e ry  
a c t i v e  groups in  re se a rch  l a b o i^ t o r i e s / u n i v e r s i t i e s , uho a re  not 
o n ly  doing f r o n t  rank ing  re se a rch  uork but a re  a ls o  committed to  
teach ing#  These i n s t i t u t e s  shou ld  hav/e e n t i r e  a d m in is t r a t i v e  
s t r u c t u r e  f a i r l y  f l e x i b l e ,  res 'ponsive  and conducive  to  c r e a t i v e  
academic a c t i v i t y .  U ith  le s s  c e n t r a l i z a t io n  and departm ent 's  
en jo y in g  a g rea t  degree of autonomy, th ese  i n s t i t u t e s  u i l l  hav/e 
to  be funded l i b e r a l l y *

The o ther p o s s i b i l i t y  uas to  use the  e x is t in g  i n f r a s t ­
r u c t u r e ,  In In d ia ,  th e re  a re  a feu  i n s t i t u t e s  and a feu  d e p a r t ­
ments in  the u n i v e r s i t i e s  uh ich  can s a t i s f y  the  above requ irem en ts*  
The U n iv e r s i t y  G ran ts  Commission cou ld  c e r t a i n l y  i d e n t i f y  tuo 
ce n tre s  per each of th re e  stream s nam ely. ( l ) P h y s i c a l  S c ie n c e ,
( 2 ) L i f e  S c i e n c e s ,  and ( 3 ) I ^a th em at i ca  1 S c i e n c e s  uh ich  have 
e s t a b l i s h e d  t h e m s e l v e s  and meet  t h e  r e q u i r e m e n t s  m en t io ned  e a r l i e r *

A f te r  c a r e f u l l y  c o n s id e r in g  th e  advantages and d isad van ­
tages  of the tuo  p o s s i b i l i t i e s ,  ue f e e l  th a t  s e t t in g  up of 
s e p a ra te  i n s t i t u t e s  u i l l  take  c e r t a in  amount of t im e  and even 
longer to  s a t  up h e a l th y  t r a d i t i o n s * C o n v e r s e l y , the  e x is t in g  cen tres  
( a a i f ’ctod by the  UGC) w ith  e s t a b l i s h e d  re co rd  can s t a r t  fu n c t io n in g  
im m ed ia to ly*  S e co n d ly ,  u t i l i z i n g  the  e x is t in g  i n f r a s t r u c t u r e  
uould e n t a i l  minimum a d d i t io n a l  investm en t*

I t  i s ,  t h e r e f o r e ,  suggested t h a t  UGC shou ld  i d e n t i f y  th ree  
c e n tre s  fo r  P h y s i c a l  S c ie n c e s ,  tuo  een tre s  f o r  L i f e  and na them atica j 
s c ie n c e s  each . Thus th e re  uould be seven c e n t r e s ,  each cen tre  
ad m itt in g  100 s tu d e n ts .  The s e l e c t io n  of th e  c e n tre s  uould be 
dependant on the  a t ta in m e n t ,  competence and d e d ic a t io n  of the  
s t a f f  in  concerno-d departments and th e  u i l l i n g n e s s  of the  
mansgemont o u t h o r i t i e s  of the u n i v e r s i t i e s  to  undeiwtake t h i s  
progr»«imQ. O b v io u s ly ,  these  c e n tre s  u i l l  ha\ye to  be provided 
8 <5mb a d d i t io n a l  funds fo r  r e c u r r in g  and n o n - re cu rr in g  expend itu re*
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1A ( e )  Academic c o u r s e  s t r u c t u r e  : . .

Seven hundred s tu d en ts  s e le c t e d  through n s t i o n a l  competitiv/e 
exam ination  u i l l  be a l lo c a t e d  to  3e\/en c e n t r e s ,  ( 3 ) i n  P h y s i c a l  
S c ie n c e s ,  (2 ;  in  L i f e  S c ie n ce s  and ( 2) in  M a th em atica l S c ien ces#  
A l lo c a t io n  of s tu d en ts  to  stream s and c e n tre  lo c a t io n  shou ld  be 
done fo l lo u in g  th e  I I T  adm ission procedure*

P h y s i c a l  S c ie n ce  stream  s h a l l  c o n s is t  of m a in ly  the f o l lo u in g  
s u b je c t s :  P h y s ic s ,  C h em is try ,  G eo logy , L i f e  Schences stream s h a l l  
in c lu d e  Bo tan y , Zoo logy , B io c h e m is t r y ,  n ic r o b io lo g y  and B io p h y s ic s ,  
The P'lathematica 1 Sc ien ces  uould comprise of M athem atics , S t a t i s t i c s  
Computers.

A l l  the  sev/en hundred s tu d en ts  uould be exposed to  the • 
b a s ic s  of a l l  th e  th re e  stream s in the f i r s t  yea r*  Taking  in to  
c o n s id e ra t io n  the  e x is t in g  p r a c t i s e  of some s tu d en ts  ta k in g  
mathematics and no b io lo g y  and  some o ther ta k in g  b io lo g y  but no 
mathematics a t  the h ig h e r  secondary  l e v e l ,  th e  f i r s t  year 
course fo r  s tu d en ts  op ting  fo r  p h y s i c a l  and M a th em atica l S c ie n ce s  
stream  and f o r  s tu d en ts  op t ing  fo r  l i f e  s c ie n c e s  could be 
d i f f e r e n t  o n ly  in  r e l a t i o n  to  th e  r e l a t i v e  emphasis on mathematics 
or b io lo g y .  T h is  f i r s t  year  course  shou ld  be designed keeping 
in  mind, ( a )  M a them atics , P h y s ic s  and Chem istry  a re  b a s ic  to  
a l l  s c ie n ce s  and e ve ry  s tuden t  shou ld  be conv/ersant u i th  
m athem atica l t o o ls  and p h y s i c a l  co n cep ts ,  and (b )  t h a t  many 
c h a l le n g in g  ? n̂d t e c h n o lo g i c a l l y  im portan t re se a rch  a reas  of 
fu tu re  l i e  in  th e  domain of l i f e  s c ie n c e s .  T h is  im p l ie s ,

( 1 ) tho  s tu d en ts  in  M a th em a t ica l  S c io n c «  Stream should  be 
g iven  enough auarensss  of the  p h y s i c a l  and l i f e  
s c ie n c e s ,

( 2 ) the  s tu d en ts  in  th e  P h y s i c a l  S c ie n c e s  stream  must 
a c q u ir e  c o n s id e ra b le  competence in  Mathematics and be 
auare  of b a s ic  concepts  in  l i f e  s c ie n c e s  and 
OKcitemont th e re in #

( 3 ) tho  s tu d en ts  in  the  l i f e  s c ie n c e s  stream  must a c q u ire  
c o n s id e ra b le  competence in  Mathoraatics and be 
co ve rsan t  u i th  P h y s i c a l  concep ts*

A f te r  com plet ion  of tho f i r s t  yea r  co u rse ,  the  s tuden ts  
u i l l  go to  the  a l lo t e d  ce n tre s  of t h e i r  ch o ice  and d i s c i p l i n e .
Those u n i v e r s i t y  c e n tre s  u i l l  be s e le c t e d  by the  UGC o b j e c t i v e l y  
depanding s o l e l y  on the  perform ance of th e  u n iv / e rs i t ie s  in  th e  
r e s p . c t i v e  a reas  and the  u i l l i n g n e s s  of th e  u n i\ z e rs i t ie s  to  
p a r t i c i p a t e  in  the programme* Ue uould not fa vo u r  a s in g le  
u n iv /e rs ity  to  have more than one stream * S e c o n d ly ,  ue uould 
n^:-3ngly rncommend th a t  t h i s  s e l e c t io n  of the u n i\ z e rs i t ie s  
3hnul't s t r i c t l y  on the b as is  of m er it  and accomplishment and 
othGT c o n s id e ra t io n s  such as r e g io n ,  s t a t e  e tc *  should not 
in f l ' fo r c G  the  d e c is io n .
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At the end of the  f i r s t  y e a r ,  a s tuden t uho has opted fo r  
one stream cou ld  m ig ra te  to the o th e r  depending upon h is  p e r fo r ­
mance and the a v a i l a b l e  v a ca n c ie s  in  the stream to uh ich  the 
w ishes to m ig ra te .  S i m i l a r l y ,  a t  the  end o f  f i r s t  y e a r ,  the 
s tu d en t  u i l l  opt fo r  a p a r t i c u l a r  s u b je c t  in  the stream o f h is  
c h o ic c ,  nainely, say P h y s ic s  in  P h y s i c a l  S c io n cB S |  M athem atics in  
M a th em atica l S c ie n ce s  e t c .  These adm iss ions  u i l l  be r e g u la te d  
as per s e a ts  a v a i l a b l e  and h i s  perform ance in  the f i r s t  y e a r .  
A l t e r n a t e l y ,  i t  uas suggested th a t  a t  the  p o in t  o f  e n t r y  in  the 
programme i t s e l f  a s tu d en t  shou ld  not o n ly  opt fo r  the stream 
but a ls o  f o r  the s u b je c t  in  the stream .'-*

The nex t tuo y e a rs  course  s t r u c t u r e  u i l l  resemble the Hons 
course  s t r u c t u r e  y i t h  the s u b je c t  o f h is  ch o ice  as the P r i n c ip a l  
s u b je c t  and tuo o th e r  s u b s id ia r y  s u b je c ts *  There uould be enough 
f l e x i b i l i t y  a v a i l a b l e  in  r e l a t i n  to the ch o ice  o f  the s u b s id ia r y  
s u b je c t .  T h is  u i l l  be p rov id ed  by o f f e r in g  ch o ice  o f  courses  
r a th e r  than s u b je c t s .  The P r i n c ip a l  s u b je c t  course  shou ld  form 
a p a r t  o f  the in t e g r a t e d  course  le a d in g  to M .S c ,  in  th a t  s u b je c t .  
In  a d d i t io n ,  some compulsory and some o p t io n a l  s u b s id ia r y  courses  
u i l l  be p r e s c r ib e d ,

Ue p t ro n g ly  f e e l  th a t  u h a teve r  stream and s u b je c t  a student 
o f f e r s ,  every  s tu d en t  must n e c e s s a r i l y  have c e r t a in  minimum 
courses  in  m athem atics , com puters, e l e c t r o n i c s  and communication 
s k i l l s ,  tach  s tuden t  u i l l  be encouraged to do uorkshop p r a c t i c e ,  
g la s s  b lo u in g , c e r t a in  b a s ic  e l e c t r o n i c  c i r c u i t r y  and programming 
on com puters. S i m i l a r l y ,  in  the  in t e g r a t e d  course  in  a g iven  
s u b je c t  lo a d in g  to M .S c ,  degree he may be p e rm itted  to o f f e r  
c e r t a in  courses  in  o th e r  r e la t e d  s u b je c ts  o f  h is  cho ice  in the 
same stream .

At the end o f t h i r d  y e a r ,  a s tu d en t  may be awarded the  B .S c .  
degree and those uho u ish  to le a v e  a t  t h i s  s tage  may be p e rm itted  
to le a v e  or those uhose perform ance i s  not s a t i s f a c t o r y ,  they 
may be d is c o n t in u e d .  Th is  te rm in a l  s tage  u i l l  a ls o  p ro v id e  an 
o p p o r tu n ity  fo r  a s tu d en t  to m ig ra te  to o th e r  s u b je c t  i f  vacancy 
in  th a t  s u b je c t  e x is t s  and he s a t i s f i e s  the b a s ic  requ irem ents  
through a t e s t .  Thus a s tuden t u h o 'o p ted  f o r  p h ys ic s  a t  the end 
o f  f i r s t  yea r  u ish es  to m ig ra te  to Chem istry  a t  the end of t h i r d  
y e a r ,  ho t,>ill be p e rm itted  to do so i f  vacancy e x is t s  in  Chem istry  
and i f  ho s a t i s f i e s  a t e s t  th a t  may be p r e s c r ib e d .  The s tuden ts  in  
the fo u r th  and f i f t h  year  u i l l  r .lso  be p ro v id ed  u i th  an opportu­
n i t y  to p a r t i c i p a t e  in  re sea rch  programme in the department 
during  v a c a t io n s .  S i m i l a r l y  h is  ex p e r im en ta l uork u i l l  in c lu d e  
open ended e x p lo ra to ry  exper im en ts , p r o je c t  uork e t c ,

^^^) • j n c e n t i ves f or a t t r a c t i riff t a le n ta d  s t u dents t o the 
P rp g ramm e ; " * ^ ~ ►

liie cons id e red  the  qu es tion  o f  a t t r a c t i n g  s tuden ts  of 
re q u its ite  c a l i b r e  to t h i s  programme a t  le n g th .  A t p re se n t ,  due to 
complax socio-econom ic reasons , tnany t a le n te d  s tuden ts  u i th  
i n c l i n a t i o n  f o r  s c ien ce  opt f o r  p r o f e s H o n a l  co u rse s .  Th is  i s  
G o s e n t ia l l y  because of the job  o p p o r t u n i t ie s  and c a re e r  p rospec ts  
in  p ro fe s s io n a l  Gtroam,/Uo s i n c e r e l y  f e e l  th a t  those uho pass the

....16/-
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N a t io n a l  C o m p e t it iv e  Test uh ish  i s  aimed a t  s e le c t in g  top 0.505^ of 
the s tu d en ts  a t  the h ig h e r  secondary l e v e l  and uho a re  exposed to 
the c r e a t i v e  atmosphere and f l e x i b i l i t y  o f  courses  and uho do u e l l  
w i l l  no t f i n d  i t  d i f f i c u l t  to o b ta in  a jo b  comparable to th a t  in  
p r o fe s s io n a l  stream and shou ld  t h e r e fo r e  be n a t u r a l l y  a t t r a c t e d  
to the programme# Houever, the problem i s  more p s y c h o lo g ic a l  
than r e a l .  The p ro s p e c t iv e  b r ig h t  s tu d en ts  and more so t h e i r  
p a re n ts  need to be assu red  o f good c a re e r  p ro s p e c ts .  In  t h i s  con t­
e x t ,  uo f e e l  th a t  i t  i s  no t enough to g iv e  im a g in a t iv e  p u b l i c i t y  
b r in g in g  out the c h a l le n g e s  and the exc item en t o f a c r e a t i v e  
s c i e n t i f i c  c a re e r  but ye f e e l  th a t  S c ie n c e  Agenc ies  such as BARC, 
CSIR,DRDO, I5R0 e t c .  shou ld  g iv e  these  boys an assu ran ce  th a t  they ; 
uould be absorbed in  these  ag e n c ic s  s u b je c t  to the s a t i s f a c t o r y  
perform ance throughout f i v e  yea rs  programme# In  t h i s ,  the ag en c ie s  
w i l l  g e t  cream of the young boys and g i r l s  s u i t a b ly  t r a in e d  in 
c r e a t i v e  academic atmosphere and in  tu rn  such an assu rance  u i l l  
remove p s y c h o lo g ic a l  b a r r i e r  and a l l a y  the apprehens ions  o f the 
s tu d e n ts  and more p a r t i c u l a r l y  of t h e i r  p a ren ts  about t h e i r  
c a r e e r  p ro s p e c t .  IJe f e e l  c o n f id e n t  th a t  the s tu d en ts  uho have !
gone through t h i s  programme u i l l  come up to the requ irem en ts  of I 

the  s c i e n t i f i c  a g e n c ie s  and uould g e t  abso rbed . I f  f o r  some reason ,j  
a f e y  o f  them do not g e t  absorbed , ue recommend th a t  the UGC 
shou ld  absorb them in  te a ch in g  p o s i t io n s  in  v a r io u s  u n i v e r s i t i e s
and/or t h e i r  re sea rch  s c i e n t i s t s  programme. Ue suggest th a t  the
b a s ic  minimum th a t  car| be done i s  to a s su re  them 3RF a f t e r  
com plet ion  o f  the f i v e  yea rs  programme f o r  doing t h e i r  PH.D. 
r e s e a r c h .  The above suggest ion  may sound u n co n ven t io n a l  but i s  I

no t unreasonab le  and ge hope i t  i s  in  the n a t io n a l  in t e r e s t#
I

Dust as ue co n s id e red  the q u es t io n  o f p ro v id in g  in c e n t i v e  |
to a t t r a c t  s tu d en ts  to the programme ue a ls o  cons id e red  the j

q u es t io n  of s tuden ts  dropping out or f a i r i n g  bad ly  or going I
ab road . A lthough i t  i$  our c o n v ic t io n  th a t  ve ry  ve ry  feu  s tu d en ts  i 
u i l l  drop out or f a r e  b a d ly ,  th e re  i s  c o n s id e ra b le  chance of those  |
s tu d en ts  going abroad a f t e r  t h e i r  f i v e  yea r  in t e g ra t e d  co u rse .  |
L/e con;:?idered a t  g re a t  len g th  the  q u es t io n  o f  p ro v id in g  fo r  some j

p r o h ib i t i v e  p ro v is io n s  but in  the  end ue f e lb  t h a t  providing fo r
a bond e t c .  uould be co u n te r  p ro d u c t iv e  a t  t h i s  s ta g e .

Ue must o f  course  mention tha lj s in c e  s tu d en ts  in t h i s  j
programe u i l l  be draun from a l l  o v e r  the co u n try  and u i l l  le a rn  
a t  p la ce s  o th e r  than t h e i r  oun, th ey  must be p rov id ed  u i th  f e l l o u -  
chi'> adequate enough to ta k e  c a re  o f t h e i r  board, lodg ing  and 
o th e r  expenses# A suggest ion  uas made th a t  they  may be g iven  
f e l l o u s h ip  on par u i t h  the I I T  s tu d e n ts ,  i#e# fe# 400/- p.m. ue 
f e l t  t h a t  t lie  s i tu a i i io n  here  i s  d i f f e r e n t #  I l T s  do not have any 
d i f f i c u l t y  in  a t t r a c t i n g  good s tu d o n ts .  S e co n d ly ,  h o s te l  
accommodntion in  l i t  i s  a s su re d . In  t h i s  programme a t  l e a s t  
i n i t i a l l y  ue f e l t  th e t  ue must p ro v id e  them f e l l o u s h ip  uhich should 
b j adequate enough to meet a l l  h is  oKpenses# Ue a r r i v e d  a t  a 
f i c u r e  o f Rs. IOOO/- ®#m# f o r  a p e r io d  of 10 months but t h i s  can 
va ry  dep':ndinn upon the f a c i l i t i e s  ul'lich the u n i v e r s i t i e s  can 
prov ide#

”  • I u •
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( q ) ♦  Q r o a n i z a t i o n a l  S t r u c t u r e :

The o p e ra t io n  of t h i s  programme u i l l  need an o rg a n iz a t io n a l  
s t r u c t u r e  uh ich  shou ld  be autonomous, Ue suggest th a t  th e re  
shou ld  be c o o rd in a t io n  c o u n c i l  as the  apex body uhich w i l l  ta k e  
p o l i c y  decis ions^  in  a l l  m a tte rs  concern ing  t h i s  programme. I t  
uould hav/e been advantageous i f  o rg a n iz a t io n  l i k e  T IF R ,  Ind ian  
I n s t i t u t e  of S c ie n c e  uere to  manage t h i s  programme. Houev/er, 
in  case th ey  a re  unab le  to  do so or i t  i s  not p r a c t i c a b le ,  ue 
recommend th a t  UGC shou ld  opera te  t h i s  programme u i th  a co o rd in a t io n  
c o u n c i l  as an apex body. C o o rd in a t io n  c o u n c i l  shou ld  be ch a ire d  
by Chairman UGC and should have r e p r e s e n t a t i v e s  of p a r t i c i p a t i n g  
u n i v e r s i t i e s ,  i n s t i t u t i o n s  such as T IF R ,  I I S c  e t c ,  s c ie n c e  agenc ies  
such as BARC, C S IR ,  DRDO, ISRO,- DST e t c .  and f i v e  eminent s c i e n t i s t s  
and r e p r e s e n t a t i v e s  of i n d u s t r i e s .

The c o o rd in a t io n  c o u n c i l  shou ld  be s e r v ic e d  by a s p e c i a l  
c e l l  crP'^ted in  the  UGC fo r  t h i s  programme. T h is  c e l l  should be 
headed by a D i r e c to r  of a rank  of a P ro fe s s o r  in  th e  U n i v e r s i t y .
The c e l l  shou ld  have p r o f e s s io n a l  s c i e n t i f i c  s t a f f  u i th  b a res t  
minimum of non t e c h n i c a l  pe rso n n e l*  The D i r e c t o r  s h a l l  be th e  
hember S e c r e t a r y  of th e  C o o rd in a t io n  C o u n c i l ,

f i n a n c i a l  IHPLICATIONS '
i\m \im ■ ■  ■  ■ .  *tmim

T h ia  programme u i l l  e n t a i l  r e c u r r in g  and non r e c u r r in g  
e x o e n d itu re .  The r e c u r r in g  ex p en d itu re  s h a l l  in c lu d e ,  ( a )  fe l lo u s h ip !  
(b )  r e c u r r in g  experid itu ra  of th e  seven c e n t r e s ,  ( c )  r e c u r r in g  
expend itu re  on the  c o o rd in a t io n  c o u n c i l .  Ue suggest th a t  each of 
the  seven c e n tre s  be g iven a f i n a n c i a l  a s s is t a n c e  of 1 ,5  c ro res  
f o r  upgradat ion  of t e a c h in g  com plexes, p r a c t i c a l  h a l l s ,  purchase 
of equipment and f a c i l i t i e s  such as com puters, books and 
jo u rn a ls  e t c .

The f i n a n c i a l  o u t la y  d u r in g  th e  8th f i v e  year plan pe r iod  
i s  as under i

1 . Non- R e c u r r in g  S F in a n c i a l  /Assistance Rs.’ 10 .5  c ro res
to  seven ce n tre s  a t  
Rs.' 1 .5  c ro re s

2.  R s c u r r i n g

-  17 «

1 990-91 1 991 -92 1 992-93 1993-94 1 994-
1, F e e l lo u s h ip s  

fo r  10 months
70 140 210 280 350

2.- R e cu rr in g  exp. 
f o r  seven c e n tre s

70 70 70 70 70

3,' Rouurr ing  exp. 
on co o rd in a t io n  
c o u n c i l

10 10 10 10 10

150 220 290 7 ~ l l.SP.______
T o t a l  ex pend itu re  du ring  f i v e  years  p lan  per iodz

1, Non R e cu r r in g  -• fe. 10.5  c ro re s
2,* R e cu rr in g  — Rs. 14^50 c ro res

T o t a l  fe. ^4,50 C roroa



15#* I t  i s  s t r o n g ly  suggested t h a t  t h i s  programme should commence
from the  Academic Y e a r ,  1990*,

16, SECOND COnPONElNT OF TH£ PROGRAHinE |

The programme d esc r ib ed  above i s  h ig h ly  s e le c t iv /e  and 
catec® to  o n ly  0,5;^ o f  thw s tu d e n t s ,  and i s  designed to  g enera te  
peaks of e x c e l l e n c e ,  Ue s t r o n g ly  f e e l  t h a t  in  a d d i t io n  to  gene ra t i  
peaks of e x c e l le n c e ,  i t  i s  n e c e s s a ry  to  r a i s e  the  g e n e ra l  l e v e l  
of undergraduate  s c ie n c e  t e a c h in g . '  . . i

The Ed u ca t io n  Commission (1964-66) had recommended th a t  
s e le c t e d  c o l le g e s  shou ld  be g iven  autonomous s ta tu s  so th a t  th e y  j 
cou ld  i n i t i a t e  experim ents and in n o v a t io n s  in  d es ig n in g  c o u rse s ,  
d e te rm in in g  th e  con ten ts  of c o u rse s ,  d eve lop in g  new te a ch in g  i
methods, e v o lv in g  neu e v a lu a t io n  procedures e t c *  In pursuance | 
of t h i s  recommendation, th e  UGC fo rm u la ted  a scheme of 
Autonomous c o l le g e s  in  th e  fo u r th  f i v e  yea r  p lan *  The scheme of |
autonomous c o l le g e s  has c o n s id e ra b le  m e r it  because i t  p ro v id es  |
f o r  d e l in k in g  of good c o l le g e s  from th e  m o n o l i th ic  and r i g i d  ;
a f f i l i a t i n g  system  and enab les  these  c o l le g e s  to  experim ent and 
in n o va te  neu c o u rse s ,  t e a c h in g  methods and e v a lu a t io n  p rocedures , ' 
The g ran t of autonomy to  c o l le g e s  r e q u ir e s  ammendment to  th e  
s t a tu t e s  of the  u n i v e r s i t i e s  to  uh ich  th e y  a re  a f f i l i a t e d ,  Most : 
of the  s t a t e  governments have not been conv in ced  about th e  (
d e s i r a b i l i t y  of g ra n t in g  autonomy to  c o l le g e s  and in  s p i t e  of | 
academic n o v e l t y  of the scheme o n ly  feu  c o l le g e s  and thals too  l
in  o n ly  feu s t a t e s  have been g ran ted  autonomy, i

I

In l i n e  u i t h  the  reaso n in g  behind th e  s e l e c t i v i t y  in v o lv e d !  
in  g ra n t in g  autonomous s ta tu s  to  c o l le g e s  ye f e e l  th a t  the  UGC 
should  s e l e c t  ro u g h ly  2-3 c o l le g e s  per s t a t e  depending upon th e  
s tu d e n t  p o p u la t io n  in  the  s c ie n c e  stream  in  the  s t a t e  f o r  th e  
second component of the  programme concern ing  im proving s c ie n c e  
educa t ion  a t  the  undergraduate  l e v e l ,  Thore y o u ld '^  thus ro u g h ly  
100 c o l le g e s  spread  a l l  over the  c o u n try , '
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These c o l le g e s  sihould be s e le c t e d  on the b a s is  of t h e i r  | 
t r a c k  reco rd  and performance over the  l a s t  ten  y e a r s .  These c o l le g |  
shou ld  be g iven  a f i n a n c i a l  a s s is ta n c e  o f Rs,  ̂ lakh over th e  Bth | 
f i v e  year p lan per iod  to  equip  t h e i r  l i b r a r i e s ,  l a b o r a t o r i e s ,  | 
r e c r u i t  q u a l i f i e d  s t a f f  a n d  to  improve the  i n f r a s t r u c t u r e ,  ‘

These c o l le g e s  should be g iven  autonomous s ta tu s  or s ta tu s  
of deemed u n i v e r s i t y  w h ichever  i s  e a s ie r  and p r a c t i c a b le ^  T h is  u i l |  
p ro v id e  them enough freedom and f l e x i b i l i t y  and d e l in k  them from 
th e  m o n o l i th ic  and r i g id  a f f i l i a t i n g  system t h a t  i s  p r e v a la n t  
in  the  c o u n t ry .  These c o l le g e s  shou ld  bo he lped  to  design courses 
improve te a ch in g  methods and to  e vo lv e  e v a lu a t io n  p roced u re .

The adm ission to  these  c o l le g e s  shou ld  be aga in  on the  basi 
of m e r it  and m e r it  a lo n e ,  M e r i t  can be a s c e r ta in e d  by a p u b l i c  
ex^amiaation conducted in  the  s t a t e  or on the  b a s is  of performance 

the  h ig h e r  secondary  l e v e l .
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The c o l le g e s  shou ld  p ro v id e  a la rg e  menu of courses and 

f l e x i b i l i t y  fo r  a s tuden t  to  o f f e r  courses of b is  c h o ic e .  The 
c o l le g e s  should attem pt to  giv/e a common couBse to  a l l  the 
s tu d en ts  in  the  f i r s t  year exposing  them to  m athem atica l t e c h n i ­
ques, p h y s ic a l  concepts and f a s c in a t io n  in  l i v e  s c ie n c e s .  E v e ry  
s tuden t  must n e c e s s a r i l y  be made to  do workshop p r a c t i c e ,  g la ss  
’ b low in g , e l e c t r o n i c  c i r c u i t r y  and computer programming*. At th e  
end of f i r s t  y e a r ,  s tu d en t  u i l l  opt fo r  h is  p r i n c ip l e  s u b je c t .
The courses in  the  p r in c ip le  s u b je c t  should be supplemented by

c o u rs e s ,
ca re  shou ld  be taken  t  o see th a r  s tuden ts  optrinig r o r  any 
s u b je c t  in  l i v e  s c ie n c e s  has enough grounding in  p h y s ic a l  concepts 
and m athem atica l t e c h n iq u e s .  S i m i l a r l y ,  a s tu d e n t  op t ing  fo r  
mathematics shou ld  be exposed t o  th e  a reas  of a p p l ic a t io n  of 
mathematics and so on.

T h is  programme in  these  c o l le g e s  should be c lo s e l y  monitored 
to  see th a t  the o b je c t iv e s  o f the programme are adhered t o .
I t  i s  suggested th a t  the  c o o rd in a t io n  c o u n c i l  and co o rd in a t io n  
c e l l  recommended f o r  the  f i r s t  component o f  th e  programme designed 
to  improve s c ie n c e  education  shou ld  not o n ly  p rov id e  the  p o l i c y  
frame but uould a l s o  m onitor and e v a lu a te  the programme in these  
CO l i e g e s .

17. Phasing  of the  Prooramme and F in a n c i a l  Im p lic a t io n s .

The procQSs of s e le c t io n  of 100 c o l le g e s  over the  e n t i r e  
co u n try  u i l l  take  some t im e ,  liie s t r o n g ly  f e e l  t h a t  the c o l le g e s  
should  not on ly  be v e r y  c a r e f u l l y  s e le c te d  but enough guidance and 
c o u n s e l l in g  shou ld  be made a v a i l a b l e  to  th ese  c o l le g e s .  Ue 
suggest th a t  20 c o l le g e s  shou ld  be i d e n t i f i e d  e ve ry  year over 
th e  next f^ve^.yea.^s.- { The p-oIle.g,eS|- should bp given.^ a. p.eriod of 
one year to  p repare  themselves.- ^

m e  r i n a n c i a i  
1990-91

im o i i c a t io n  or t n i s  
1991-92 1992-95

orooramme 
1993-94

IS 33 unui 
1994-95

Funding to  20 20 
C o l l e g e s .

20 20 20 20

Funding to  ^ 
another 20 
C o l l e g e s ,

20 20 20 20

Funding to  t h i r d  - 
batch of 20 c o l le g e s

- 20 20 20

founding to  the fo u r th  
batch of 20 c o IIb q g s

- 20 20

Funding to  the  f i f t h  - 
batch of 20 c o l le g e s

- 2G

30 l a nti.on ^ co u n se l l in g  lU 10 10/ 10 10
guidnncG^ nrent’io r in g \ :

TOTAL: 3U 50 70 90 no

grant  t o t a l  Tj .' 350 LAKHS



At the  end of f i v e  yea r  p e r io d ,  th e re  u i l l  be 100 c o l le g e s  
c a t e r in g  to  a s tu d en t  enro lm ent in the  f i r s t  year  of 24,000 
(240 s tu d en ts  to  be adm itted  in  each c o l le g e  a t  th e  f i r s t  y e a r ) ,

1 8. THIRD COMPONENT OF THE PROGRAnnE

The f i r s t  component of the  programme uould c a te r  to  an 
enro lm ent of 700 s tu d en ts  to  th e  f i r s t  year  of the  underg raduate  
c o u rse .  The second component u i l l  p ro v id e  fo r  n e a r ly  24,000 
s tu d en ts  at the end of f i v e  years  i . e .  in  1994-95. By th a t  t im e  the  
t o t a l  number seek in g  adm ission to  the  undergraduate  s c ie n ce  
course  u i l l  mount to  more than 1,50^000* Thus the f i r s t  tuo 
components of the programme uould c a te r  to  ro u g h ly  1 6j( of th e  
s tu d en ts  seek in g  enro lm ent in  th e  f i r s t  year of the  3 year 
underg raduate  s c ie n c e  c o u rse .  T h is  le aves  about 84^ of th e  studen ts  
Most of these  s tu d en ts  as s t a t e d  e a r l i e r  uould seek adm iss ions to  
a f f i l i a t e d  c o l le g e s  in  m o fo u s i l  and r u r a l  a re a s *  Although i t  uould 
be n e c e ssa ry  to  improve the  i n f r a s t r u c t u r e  in  these  c o l l e g e s ,  
ue f e e l  t h a t  because of s eve re  re so u rce  c o n s t r a in t  and th e  numbers 
in v o lv e d ,  i t  uould be im p o ss ib le  to  b r in g  about q u a l i t a t i v e  change 
in  th e  s tandard  of educa t ion  in  th ese  c o l le g e s  f o l l o u in g  the  
c o n v e n t io n a l  system of ed u ca t io n *  Some im a g in a t iv e  s teps  need 
to  bo taken in  t h i s  re g a rd .  B e fo re  ue d is cu ss  th e s e ,  i t  may 
no t perhaps be out of p la ce  to  comment on tuo  r e la t e d  problem s, 
one concern ing  the q u a l i t y  of s tu d en ts  seek in g  enrolment and th e  
o th e r  concern ing  the  opening of s c ie n c e  c o l le g e s  u i th o u t  adequate 
s t a f f ,  i n f r a s t r u c t u r e  and f a c i l i t i e s ,

A longu ith  an in c re a s e  in  enro lm ent fo r  h ig h e r  e d u c a t io n ,  
th e re  h is  been a s te e p e r  in c re a s e  in  educated unemployed. Ue 
have a lm ost reached a s ta g g e r in g  f ig u r e  of 20 m i l l i o n  educated 
unemployed out of uh ich  s c ie n c e  g raduates  account fo r  a 
s u b s t a n t i a l  f r a c t i o n .  There  i s  no proper manpouer P lan n in g  
uh ich  hcis r e s u l t e d  in  a s e r io u s  mismatch betueen the  output o f 
h ig h e r  ed uca t ion  and th e  demand fo r  these  p e o p le .  A lthough i t  
i s  recogn ised  t h a t  educa t ion  i s  v i t a l  f o r  deve lopm ent, i t  i s  
not r e a l i s e d  t h a t  u n r e s t r i c t e d  grouth of h ig h e r  educa t ion  i t s e l f  
can b r in g  a ru in  of a n a t io n  u n le ss  educa t ion  and p roduct ion  
p rocesses  are  r e l a t e d .  Ue ha\;e reached a paradox th a t  ue have 
a la rg e  number of educated unemployed, but ue do not f in d  enough 
u e l l  t r a in e d  and s k i l l e d ,  masons, u e ld e r s ,  f i t t e r s  and o ther 
tradesm en. Boys and g i r l s  a f t e r  hav ing  passsed h ig h e r  secondary  
exam ination  knock a t  the  doors of th e  u n i v e r s i t y  to  seek 
adm ission to  degree courses i r r e s p e c t i v e  of the  f a c t  uhether 
th e y  are  q u a l i f i e d  a n d  f i t  f o r  th e  co u rse .  In f a c t ,  they  e n ro l  
them selves fo r  g raduate  courses in  s c ie n c e  and s o c i a l  s c ie n ce s  
and a r t s  not because th e y  a re  in t e r e s t e d  in them but because th ey  
h'ivo noth ing  e ls e  to  do. I t  i s  t im e ,  ue co n s id e r  t h i s  problem 
in  a l l  the  se r io u sn e ss  i t  d ese rves  and open out neu channe ls  and 
d i v e r s i f y  our ed u ca t io n  sys tem . I f  s o c i a l  p ressu re  is  f o r  a 
d eg ree , the  le a s t  one can do is  to  proxzide f o r  s h o r t  term t e c h n ic a l  
cQursea such as th a t  of e l e c t r i c i a n ,  p lumber, r a d io  and TV
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c o u rse ,  one cou ld  prov/ide t h a t  ev/ery s tuden t  takes  e\/ery year 
du r in g  h is  s t a y  of th re e  y e a r s ,  a diploma course  of th re e  months 
d u ra t io n  in  one of the  t r a d e s ,  so th a t  when he goes out of the  
c o l le g e  u i t h  a g raduate  deg ree , he has a l s o  t h r e e  diplomas u i t h  
t r a i n i n g  in  th r e e  t r a d e s .  Thus ev/en i f  he does not get a jo b ,  he 
can be se lf-em ployad#  Apart from th e  f a c t  t h a t  t h i s  u i l l  reduce 
th e  p ressu re  of unomployment, uo rk ing  u i t h  hands and o b ta in in g  
t r a i n i n g  in  some t ra d e s  y i l l  g ene ra te  co n f id en ce  in  h im s e l f .

The second qu es t ion  uh ich  a ls o  needs c a r e f u l  c o n s id e ra t io n  
concQrns opening of neu s c ie n c e  c o l l e g e s .  There  has been mushroom 
growth of t h i s  s e c t o r .  C o l leg es  are  s t a r t e d  because of s o c i a l  and 
p o l i t i c a l  p re ssu res  w ith o u t  adequate p re p a ra t io n  and in f r a s t u r c tu r e ,  
Such c o l le g e s  do more harm to  younger g en e ra t ion  than the s e r v i c e  
uh ich  th e y  p ro fe ss  to  perfo rm . I t  shou ld  be incumbent on 
c o l le g e  management to  s a t i s f y  some b a s ic  minimum in  terms of 
sp ace ,  b u i ld in g s ,  s t a f f ,  l i b r a r y ,  la b o ra to r y  e t c .  to  be l a id  doun 
by th e  UGC. Any in fr in g e m e n t  of t h i s  requ irem ent should a t t r a c t  
se ve re  p u n i t i v e  a c t io n *

19, As s t a te d  e a r l i e r ,  the  f i r s t  tuo components take  care  of 
n e a r ly  16,^ of th e  s tu d en ts  a t  the  undergraduate  l e v e l  le a v in g  
94;  ̂ of the s tu d en ts  who s tu d y  m o st ly  in  a f f i l i a t e d  c o l l e g e s .
These c o l le g e s  seldom have adequate number of te a ch e rs  and even 
i f  th e y  are  t h e r e ,  th ey  a re  not s u i t a b l y  q u a l i f i e d  and ex per ienced *  
These c o l le g e s  do not have adequate la b o r a to r y ,  l i b r a r y  f a c i l i t i e s  
and n ecessa ry  i n f r a s t r u c t u r e .  The s tu d en ts  in  these  c o l le g e s  are 
not exposed t o  the  f a s c in a t io n  and ex c item en t in  s c ie n c e .  Fa r  
worse is  the  f a c t  th a t  because of in ex p e r ien ced  te a ch e rs  even the  
b a s ic  concepts are  no t c l e a r l y  e x p la in e d .

C o n s id e r in g  the  la rg e  numbers in vo lv e d  and the  power of 
e l e c t r o n i c  media, we co n s id e r  i t  n e ce ssa ry  and advantageous to  
recommend the  g r e a te r  use of e l e c t r o n i c  media p a r t i c u l a r l y  the 
v id e o  in  im p art in g  e d u c a t io n .  I t  i s  suggested th a t  eminent 
r e s e a rc h e rs  and exper ienced  te a c h e rs  be in v i t e d  to  prepare v id eo  
tiapes of le c tu re s  addressed to  a n a t io n a l  s y l l a b u s  f o r  the 
undergraduate  courses in  v a r io u s  s c ie n c e  s u b je c t s .  The v id eo  
system w i l l  a l s o  be s u i t e d  to  dem onstrate  experim ents which the  
s tu d en ts  in m o fu s s i l  c o l le g e s  neve r  hope to  s e e .  These le c tu r e  
tTpes would be d u p l ic a te d  and each c o l le g e  should  be su p p lied  
w ith  a l i b r a r y  of v id e o  tapes  and a v id e o  p ro je c t io n  system*’

T h is  approach has s e v e r a l  ad van tages . F i r s t  of a l l ,  
through t h i s  p ro c e s s ,  one e f f e c t i v e l y  takes  a best te a ch e r  in  the  
co u n try  to  a s tu d en t  in  the  rem otest p la c e .  I t  i s  hoped th a t  
a le c tu r e  from an experienced  and eminent te a c h e r  w i l l  p rov ide  , 
th e  n e cessa ry  exc item en t and arouse  the  c u r i o s i t y  of c h i ld r e n *  
wo would suggest the use of v id e o  system not in  the  t ran sm iss io n  
mode but in the  non t ra n sm is s io n  mode so t h a t  a g iven le c tu r e  i f  
not understood in  the  f i r s t  v ie w in g  can bo r e p e a te d ly  shown on 
the  s c ro e n .  Ue suggest a system^ of a c o u n s e l lo r  in eve ry  sub jec  
a-nd in e v e ry  Dollflge^ so t h a t  a s tu d e n t  a f t e r  see ing  a v id eo
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l e c t u r e  on the  sc reen  can go to  a c o u n s e l le r  to  get h is  qu es t ions  
answered or h is  doubts c l a r i f i e d *  Ue r e a l i z e  t h a t  i t  i s  not 
p o s s ib le  to  r e p la c e  a good te a c h e r  but ue must s t r e s s  t h a t  
t h e re  aro  no good te a ch e rs  to  r e p la c e .  T h is  system is  of course  
supp lem entary  to  the e x is t in g  system and is  indeed meant to  
e n r ic h  th e  p re sen t  system# These le c tu r e s  shou ld  be of the  type  
and s tandard  of Teynmann le c t u r e s  or le c tu r e s  by S i r  U i l l i a m  Bragg 
There  is  ye t  ano the r  advantage of the  proposed system and th a t  is  
t h a t  these  s e r i e s  of le c tu r e s  can a ls o  be used f o r  non fo rm a l 
ed u ca t io n *  Fa r  more im portan t than both th e s e ,  the system has an 
i n b u i l t  t e a c h e r  t r a i n i n g  component* An in ex p e r ien ced  te a c h e r  in  
a C o l leg e  a f t e r  se e in g  a \/ideo l e c t u r e  uould understand hou a 
c e r t a in  concept i s  handled by an experienced  te a ch e r*

T h is  sys tem , t h e r e f o r e ,  has the  o o t e n t i a l i t y  of ( a )  e n r i ­
ch ing  the  fo rm a l system of ed u ca t io n  (b ;  p ro v id in g  o p p o r tu n ity  
of non-form al educa t ion  and ( c )  t e a c h e r  t r a in in g *

Ue recommend th a t  the  UGC shou ld  embark on t h i s  programme 
u i t h  v ig o u r  and speed so t h a t  the uhole s e t  of v id e o  tapes f o r  the 
undergraduate  s c ie n c e  ed u ca t io n  is  made a v a i l a b l e  u i t h in  a span 
of tuo  years  or so* The system i s  h ig h ly  co s t  e ffec t i\ jfe  and 
amenable to  upda ting  w ith o u t  s u b s t a n t i a l  a d d i t io n a l  inputs**

20* Fli^nNCIAL IMPLICATIONS AND OPERATIONAL STRATEGY,

UGC shou ld  e n t ru s t  the  t a s k  of re co rd in g  th ese  le c tu r e s  
to  the  EnRC*s and AURC’ s t h a t  have a l r e a d y  been e s ta b l is h e d  
du r ing  the  l a s t  f i v e  yea rs *  The*e may be p rov id ed  u i t h .  m a rg in a l  
f i n a n c i a l  a s s is t a n c e  f o r  some equipment and s t a f f *

UGC shou ld  nominate one f u l l  t im e c o o rd in a to r  f o r  t h i s  
programme uhose r e s p o n s i b i l i t y  i t  u i l l  be to  m onitor the  
programme and to  see t h a t  e n t i r e  s e t  of v id e o  tapes  f o r  the 
s c ie n c e  s u b je c ts  a t  uwdergraduate l e v e l  a re  a v a i l a b l e  u i t h in  
tuo  yea rs*

I t  i s  n e c e s sa ry  to  keep th e  s p o n ta n ie ty  o f  le c tu r e s  and 
con seq u en t ly  th e y  shou ld  be reco rd ed  in  a c lassroom  s i t u a t io n *
The le c tu r e s  shou ld  a ls o  in c lu d e  qu es tions  and ansuers as a p a r t  
of the  le c tu r e  to  g ive  i t  a l i v e  c h a ra c te r *  There  has been some 
debate about the  d u ra t io n  of th ese  le c t u r e s *  One v ie u  is  t h a t  
these  le c tu r e s  shou ld  be of 45 m inutes d u ra t io n  as nor mal  
c o l le g e  le c t u r e  i s *  The o th e r  v ie u  is  th a t  the d u ra t io n  of t h i s  
l e c tu r e  should be 25—30 min* and r e s t  of th e  t im e shou ld  be used 
by the  c lassroom  te a c h e r  to  c l a r i f y  the  s tu d en ts  doubts and 
ansuer s tu d en ts  q u es t io n s*  There  should be f o r t y  le c tu re s  per 
paper per sem ester*

The in t ro d u c t io n  of the system in a f f i l i a t e d  c o l le g e s  
shou ld  be done in  phases* A C o l le g e  shou ld  bo p rov ided  u i t h  a 
■u>hole l i b r a r y  of l e c t u r e  tapes  and as many v id e o  p r o je c t io n  
systems ^s are  th e  s u b je c ts  tau g h t  in  a C o l leg e *
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f i n a n c i a l  inp L ie  at ion s

• R3. in lakhs
1 .  E q u ip m e nt ,  e d i t i n g  t a b l e ,  v i d e o  c a m e r a s ,

e t c .  a t  fiv/e p laces  (T h is  u i l l  supplement 50#t30
th e  f a c i l i t i e s  a l r e a d y  a v a i l a b l e  in  EMRC*s)

720x5000x8 268,80
720 la c t u r e s  f o r  th re e  28800000
years  course a t  the  r a t e
of Rs. 5000/- per l e c t u r e
In a l l  e ig h t  s u b je c t s ,
1 P h y s ic s f  2 . C h em is try ,
3* Sobany, A*, Zoo logy ,
5, M athem atics , 6* G eo logy ,
7* S t a t i s t i c s ,  8, Computers

3, Honorarium to  l e c t u r e r s  a t  ,  vRvinnnn 1A
the  r a te  of Rs.. 10,000 per 
course of 40 le c tu re s

A, D u ril ic^ t i '^n  of l e c tu r e
tapes  f o r  100 c o l la g o s  SOO^OO
”»• v id e o  p r o je c t io n  systems
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TOTAL fe, 652,40 U k h s

Based on th e  ex p e r ien ce  of i t s  o p e ra t io n  in  100 C o l la g e s ,  
th e  programme be expanded to  in c lu d e  ano ther  100 C o l lsg a s  in  the 
IX  r i v e  Year P la n .  T h is  uou ld  e n t a i l  an ex p end itu re  of Rs,300 
lakhs ,

21 • rOis c e l le n o u s  Su p p o rt in o  Proorammos

B e s id e s ,  tho above programme, ue f e e l  t h a t  an a f f i l i a t i n g  
u n i v e r s i t y  shou ld  be he lped  to  s e t  up S c ie n c e  Ed u ca t io n  Centre  
a t  i t s  h o a d q u a r t e r s T h e s e  s c ie n c e  educa t ion  cen tre s  should perforin 
a v a r i e t y  of th in g s , '  I t  could u i t h  the  h e lp  of Academic S t a f f  
C o l leg es  a l r e a d y  s e t  up in  s e v e r a l  u n i v e r s i t i e s  o rgan ize  
s y s t e m o t i c a l l y  t e a c h e r  t r a i n i n g  programmes. The S c ie n ce  Educa tion  
C e n tre s ,  u i th  the  h e lp  of Department of S p e c i a l  A s s is ta n c e  and 
th e  U n i v e r s i t y  Lead e rsh ip  Programme p ro v id e  le a d e rs h ip  to  the 
a f f i l i a t e d  c o l le g e s  to  improve th e  te a ch in g  methods and 
evn ilua t ing  sys tem s . The S c ie n c e  E d u ca t io n  Centre  u i th  the  h e lp  
o f U n i v e r s i t y  S c ie n c e  In s tru m en ta t io n  Centres .design and f a b r i c a t e  
la b o r a to r y  k i t s  and dem onstra t ion  experim ents* The f a b r i c a t io n  of 
the  la b o ra to ry  k i t s  shou ld  be got done through the  te ach e rs  draun 
from the c o l l e g e s .  The R e g io n a l  In s tru m en ta t io n  Centre  should 
play a p i v o t a l  r o le  in  t h i s  component of the  programme, Ue 
jalle\/p th a t  i t  i s  n e cessa ry  to  take  the  m odern iza tion  of 
l? .bor '"to ry  and la b o ra to ry  e x e r c is e s  on a uar f o o t in g .  The URIC 
sh 'Dui' dray up a co o rd in a te  p lan  and get i t  implemented through 
th i U3 IC’s ,
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Ug recommsnd th a t  UGC shou ld  undertake  on^ or tun schemes 

to  s p e c i a l l y  m o t iv a te  th e  te a c h e rs *  The e x is t in g  scheme of f a c u l t y  
improvement programme shou ld  be pursued w ith  v ig o u r *  S e c o n d ly ,  
ye f e e l  th a t  UGC may e s t a b l i s h  some f i v e  awards in each of 
th e  s c ie n c e  s u b je c t s  to  be auarded to  te a c h e rs  uho have designed 
a good la b o r a to r y  experim ent or a dem onstra t ion  experim ent*
These awards in  a d d i t io n  to  p ro v id in g  in c e n t i v e s  uould g en e ra te  
some h e a l th y  co m p e t it io n *

Uq a ls o  f e e l  t h a t  s c ie n c e  s tu d en ts  shou ld  be g iven  a 
rem ed ia l  course  in  E n g l is h  so t h a t  the  s tu d en t  uho passes out 
can express h im s a lf  re a so n a b ly  u e l l  i n . E^nglish*

F i n a l l y ,  ue b e l ie v e  t h a t  the  g re a te s t  acourga of our 
educa t ion  system  is  the  exam ination*  In s tead  of e v a lu a t io n  
being an a id  to  e d u c a t io n ,  i t  has tended to  e x e rc is e  se ve re  
c o n s t r a in t  on ed u ca t io n *  Ex am in a tion  Regorms are  the  u rg en t  
need i f  ue want to  save our educa t ion  system from a t o t a l  
c o l la p s e *  The b a re s t  minimum t h a t  one can do i s  to  in t ro d u c e  
M a t io n a l  T e s t in g  S e r v i c e s .  The performance a t  t h i s  exam ination  
u i l l  h e lp  n o rm a l iz a t io n  of s tand a rd s  of ed u ca t io n  in  v a r io u s  
u n i v e r s i t i e s .  A lthough the  appearances a t  NTS exam ination  may 
be o p t io n a l ,  ue f e e l  th a t  some b e n e f i t s  shou ld  go a long u i t h  
t h i s  exam ina tion*  Thus f o r  example, ue may l i n k  up s c h o la r s h ip s  
u i t h  th e  perform ance a t  t h i s  exam ination  or the  adm issions to  
th e  advanced courses  saay be l in k e d *

The UGC has a l r e a d y  e s t a b l is h e d  C u rr icu lum  Development 
Cen tres  in  v a r io u s  s u b je c t s .  T h is  programme shou ld  be pursued 
u i t h  v ig o u r  and the  cu r r icu lu m  thus deve loped  through n a t io n a l  
consensus be in trod u ced  in  v a r io u s  u n i v e r s i t i e s  u i t h  some 
m o d if ic a t io n  and u i t h  p e rs u a t io n *

A l l  these  
uould in v o lv e  some

m is c e l le n o u s , though v e ry  im portan t programmes 
ome f i n a n c i a l  burden* T h is  i s  in d ic a te d  as be louS

1* S c ie n ce  E lducation C an tres  ^ _
a t 40 U n i v e r s i t i e s  '*’• ^0 O^ores

2* R e g io n a l  In s tru m en ta t io n  C en tre  1 C rores

3** N ' t i o n a l  Auards f o r  Teach e rs  * lakhs « vaa r
Rs. 1 0 , 0 0 0  p « r  au,ard ( f o r  f i v e  y e a r s )
5 Ayards in  e ig h t  s u b je c t s  per yea r  '  V /

TOTAL Ra*. 21*20 c ro res
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TOTAL f i n a n c i a l  IMPLICATIONS

Component

H ig h ly  T a le n te d  
s tuden ts

Studen ts  

700 s tuden ts

F in a n c i a l  O u t lay  

24«50 c ro ros

2«* S e lo c te d  C o l leg es

3. V ideo L e c tu re  T^oos

2400 s tuden ts  

Rest of th e  S tuden ts

3#50 c ro res  

6,52 c ro res

Sc ien ce  E d u ca t io n  Centres  A l l  the  s tu d en ts  21*20 c ro res  
and o ther  Tlisc.programmes

55.12 c ro r e s .

22

In c o n c lu s io n ,  ue uould l i k e  to  emphasize th a t  immediate 
a c t io n  is  c a l l e d  f o r ,  fo r  the improv/ement of s c ie n c e  educa t ion  
a t  the  undergraduate  l e v e l .  Ue ha\/e suggested a th re e  t i e r  
approach uh ich  in our op in ion  meets a l l  th e  requ irem ents  of the 
s i t u a t i o n  v iz *  fo r  d e l i b e r a t e l y  and c o n s c io u s ly  promoting 
peaks of e x c e l le n c e  and fo r  r a i s in g  the  g e n e ra l  l e v e l  of 
s c ie n c e  ed uca t ion  a t  the  undergraduate  l e v e l .  Ue uould s t r o n g ly  
recommend th a t  t h i s  programme be in tro d u ced  from th e  Academic 
yea r  from 1990-91. H ouever, in order to  do t h i s  immediate 
a c t io n  in  r e l a t i o n  to  the  c o n s t i t u t io n  of c o o rd in a t io n  c o u n c i l  
shou ld  be in m e d ia te ly  u n d e rtak en .

Ue uould l i k e  t  
programme s iiou ld  be

o v e ry  s t r o n g ly  emphasize th a t  the  uhole 
C e n t r a l l y  funded le a v in g  no f i n a n c i a l

l i a b i l i t y  on the  S ta te s  concerned . Ex p e r ien ce  has shoun th a t  
S t a te s  a re  u n u i l l i n g  to  sh o u ld e r  the  f i n a n c i a l  r e s p o n s ib i l i t y  
a f t e r  an i n i t i a l  per iod  of f i v e  y e a r s .  I f  t h i s  happens in 
r e l a t i o n  to  t h i s  p a r t i c u l a r  programme, the  uhole programme u i l l  
c o l l a p s e .  I t  i s ,  t h e r e f o r e ,  n e ce ssa ry  t h a t  the e n t i r e  programme 
shou ld  be funded t o t a l l y  by the C jn tr '^ l  G3varnm::nt#*



Annexure-I : S t a f f  Pager ^
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p lann ing  co n n iss io N  
( . E d u c a t i o n  , D i \ / i s io n )

c i e n c eS u b j e c t s  Uays and means t o  improv/e u n d e r g o a d u a t e  Sc 
E d u c a t i o n  a t  I n d i a n  U n i v / e r s i t i e s / C o l l e g e s  ,

The im portance of s c ie n c e  education  in  the process of 
n a t io n a l  development i s  u e l l  re co g n is e d .  The S c i o n t i f i c  P o l i c y  
R e so lu t io n  of the Go\/ernment of In d ia  commits th e  Go\/ernment 
to  the p u r s u i t ,  i n t e r - a l i a ,  of th e  fo l lo w in g  pu rp oses :

( i )  to  ensure an adequate s u p p ly ,  u i t h in  the  
c o u n t r y ,  of re s e a rc h  s c i e n t i s t s  of the  
h ig h e s t  q u a l i t y ,  and to  re co g n is e  t h e i r  uork as 
an im portan t component of the  s t re n g th  of the  
n a t io n ;  and

( i i )  t o  e n c o u r a g e  and i n i t i a t e ,  u i t h  a l l  p o s s i b l e
speed , programmes fo r  th e  t r a in in g  of s c i e n t i f i c  
and t e c h n i c a l  p e rso n n e l on a s c a le  adequate 
to  f u l f i l  the  c o u n t r y ’ s needs in s c ie n c e  
and e d u c a t io n ,  a g r i c u l t u r e  and in d u s t r y ,  and 
d e fe n c e ;

As s ta te d  in  paras 1 ,6  a n d  3.4 of NPE (1 986) s c ie n c e  and 
mathematics w i l l  remain as core  s u b je c t s  in  the f i r s t  ten years 
of s ch o o l e d u c a t io n .  Para  2 ,2  of the  P o l i c y  r e f e r s  to  the r o le  
c f  educa t ion  in  development of s c i e n t i f i c  tem per. The chap te r  
on H igher Ed u ca t io n  s p e c i f i c a l l y  emphasises the  need fo r  
development of s c ie n c e  and te ch n o lo g y  c u r r i c u l a  and m a t e r i a l ,  
re sea rch  and t e a c h o r - o r ie n ta t io n  (para  5 ,3 1 ) .W hatever is  
s t a te d  in o the r  paragraphs r e l a t i n g  to  p ro te c t in g  the 
9y«>tom from d eg rad a t ion  (p a ra  5 ,27 ) re d e s ig n in g  of courses 
and programmes (p a ra  5 ,2 9 ; ,  prot^ision of minimum f a c i l i t i e s  and 
t ra n s fo rm a t io n  of te a ch in g  methods (para  5 ,31 ) a ls o  a p p l ie s  
to  s c ie n c e  educa t ion  at t h i s  l e v e l .

Accord ing to  UGC Report fo r  1986-67, s tu d en t  
enro lm ent in  s c ie n c e  courses in  s u c c e s s iv e  years  has 
in c reased  as be louS-

*  by A d v ise r  (E d u ca t io n  ) S h r i  M .R . K o lh a tka r



t n ro l r iB n t  V^iOuros in brackes 
giv/o percentage to  

'■ en ro lm en t)

1902-83 6 ,23 ,545  (1 9 ,9 )
1933-84 6 ,53 ,092  (1 9 .7 )

1984-85 6 ,69 ,563  (1 9 .7 )

1985-86 7 ,03 ,467  (1 7 ,7 )

1986-B7 7 ,25 ,328  (1 9 .7 )

In porcontage te rm s , th e  enro lm ent in  s c ie n ce  
courses appears to  hav/e c Jec lined  from 32,1/« in  1 950-51 
to  31.3)^ in  1 9 6 3 - 6 V to  19 .7^  in  1986-87 Houev/er, the  ab so lu te  
enro lm ent has in c reased  from 1 ,27 ,168  in 1950-51 4 ,34 ,925
in 1963-64, to  7,25,328 in 1 986-87. I t  may be c l a r i f i e d  
th a t  the  abov/e numbers in c lu d e  the  s tuden ts  in  under­
graduate  as u e l l  as post-g radua te  courses and in c o l le g e s  and • 
u n i v e r s i t i e s .  The UGC re p o r t  shoys th a t  in  1 986-87 87,7/o 
of the s tu d en ts  were in  a f f i l i a t e d  c o l le g e s  and 88 ,C‘̂  were 
undor-graduato s tu d e n ts .  On t h i s  b as is  a n d  keeping in  
v/ieu the  f a c t  t h a t  the enrolm ent cov/ers 3 yoars and o n ly  about 
5Gi  ̂ of tho s tu d en ts  appear ing-  pass th e  f i n a l  ex am ina t ion , 
i t  can bo concluded th a t  about 2 s tu d en ts  appear f o r
B .S  c /B«Sc (H o n s ) exam inations ev/ery year  o f uhom about 1 1-̂ kh 
s tuden ts  p ass . T h is  o rder of magnitude i s  a ls o  confirm ed 
by data  r e l a t i n g  to  ou t- tu rn  which fo r  the  l a t e s t  year 
(1979-80) uas 97.000 B . S c s .  uhen ue a re  co n s id e r in g  measures 
fo r  improv/ement in undergraduate  s c ie n c e  e d u ca t io n , i t  i s  t h i s  
la rg e  ann ua l number th a t  ue ha\/B to  keep in  mind,

• S t a n d a r d s  of  S c i e n c e  E d u c a t i o n

T here  has been a f e e l in g  t h a t  s tandards  of education  
in  g e n e ra l  and s c ie n c e  ecducation, in  p a r t i c u l a r ,  in Ind ian 
u n iv y e r s i t ie s / c o l le g e s  a re  going down# In t h i s  co n n ec t io n ,
UGC Report on s tandards  of U n i\/e rs ity  Education ., a lthough 
i t  is  24 yea rs  o ld ,  s t i l l  r e t a in s  re la\/ance. Accord ing  to  a 
s tudy  of tho Department of Atom ic Energy based on i t s  
exper ience  of t r a in in g  programmes, s c h o la r s h ip s ,  re sea rch  
g r a n ts ,  f e l lo u s h ip s  e t c .  ttie  Department had i n i t i a t e d  a 
schemo f o r  s e l e c t io n  of 300 t r a in e e s  fo r  which 207 
a p p l i c a t io n s  uere  being found s u i t a b le  out of 3 ,825. The 
c a r e f u l  reco rd  kept showed t h a t ” the  p ro p o rt io n  of cand ida tes  
s u i t a b le  fo r  t r a in in g  has s t e a d i l y  gone d-oun and tho 
p rop o rt ion  of a p p l ic a n ts  of v e r y  poor q u a l i t y  has s t e a d i l y  
gone up, a lthough  the  s tanda rd  of requ irem ents  in  the s e le c t io n  
has c e r t a i n l y  not r i s e n .  There  does not seem to  be v e ry  much 
d i f f e r e n c o  betuoen a 8 .S c .  arid an M .Sc . s tuden t and th e re  i s

'  ' /-
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some in d i c a t io n  in re ce n t  years  to  shou th a t  the  3- year
B . S q , course produce s tu d en ts  of le s s e r  c a l i b r e  than the  
o r i g i n a l  system# In any case ex p e r im en ta l  uork done by these  
s tu d en ts  p r io r  t o  coming to  the  t r a in in g  s c h o o l  seems to  bo 
ex trem e ly  ueak . The p o s s ib le  reasons fo r  d e c l in in g  s tandards  
of S c ien ce  te a c h in g  in most cases are  a t t r i b u t e d  to  the  poor 
q u a l i t y  of the  t e a c h e r s ,  th e  dominance of the p u re ly  memory 
exam ination  and the ex trem e ly  outmoded s y l l a b i .  P r a c t i c a l  
exam inations  in  t h e i r  p re sen t  form in  u n iv / e r s i t ie s  hav/e 
a b s o lu t e ly  no v a lu e .

The above mentioned re p o r t  a ls o  quotes the  v ieu s  
o f Ind ian  and fo re ig n  S c i e n t i s t s  re g a rd in g  the poor q u a l i t y  of 
In d ian  s c ie n c e  d e g re e - h o ld e rs ,

Among the f a c to r s  i d e n t i f i e d  by the  Report fo r  the 
poor q u a l i t y  are  as b e lo u 5-

Lack of d i v e r s i t y  in  s e l e c t io n  of s u b je c ts ^  
s te re o - typ e d  com b inatt ion  of s u b je c t s ;

2 , Lack of f re sh  ou t look  in  tech n iq u es  of te a c h in g  
s c ie n c e -  tendency  to  perform ro u t in e  experiments 
in  a r o u t in e  manner;

3, Lack of re sea rch  f a c i l i t i e s ;

4 , Absence of in t e r - a c t io n  between U n i v e r s i t y
i n s t i t u t i o n s ,  and n o n - u n iv e r s i t y  s c i e n t i f i c  
l a b o r a to r ie s  engaged in  a p p l ie d  r e s e a rc h ;  and

5, T a le n te d  s tu d en ts  being a t t r a c t e d  touards
p r o fe s s io n a l  c o u rse s ,  such a s ,  m ed ica l ,  
e n g in ee r in g  and te ch n o lo g y .

2* Rem ed ia l measures tat^eg :

( i )  U n i v e r s i t y  G rants  Commissionf uh ich  i s  concerned 
y i t h  s tandards  of educa t ion  in  Ind ian  u n iv e r s i t i e s / c o l l e g e s  
i n i t i a t e d  a scheme c a l l e d  C o lleg e  S c ien ce  Imporvement 
Programme (COS Ip )  in  1970-71. The o b je c t i v e  of the  programme 
uas to  b r in g  about q u a l i t a t i v e  improvement in  th e  te ch in g  
of s c ie n c e  a t  the  under-graduate  l e v e l ,  through development 
of s c ie n ce  c a b a b i l i t i e s  of under-graduate  s tuden ts  and b) 
i n i t i a t i n g  the  p rocess  of continuous s e l f - r e n e u a l .  T h is  is 
brought about through an in te g ra te d  approach and sim ultaneous 
improvement in  the  s u b je c t  m a t te r ,  methods of in s t r u c t io n ,  
s y l l a b i ,  c u r r i c u l a  la b o r a to r y  e x e c c is e s ,  workshops, l i b r a r y  
and te a ch in g  m a t e r ia l  e t c .  The programme is  implemented at 
t ' jo  l o v o l s ;  nam ely , (a )  in  s e le c t e d  c o l le g e s  to  in c lu d e  the 
Q n t ire  f n o i j l t y !  nfn:i (h )  i ; i  o/id s u b je c t  in  a l l  the  c o l le g e s
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a f f i l i a t e d  to  u n lv /e rs ity- U n iv /e rs ity  L ead e rsh ip  P r o je c t  (U L P ) ,  
As on 31st n a rc h ,  1 987 COSIP yas implemented in  265 co l lo g e s  
and AO u n iv / e rs i ty  Departm ents, The UGC Report mentions t h a t  
the programme is  under r e v ia u .  Houever. the  Report of the 
Rev/ieu Committee on UGC Programmes ( l  901 )- (C h a irm an -P ro f  .
S a t i s h  Chandra) h^d, on the b a s is  of 10 yea rs*  e x p e r ie n ce ,  
concluded t h a t  the  performance has v a r ie d  w id e ly  depending 
upon l o c a l  le a d e rs h ip  and the  support le n t  by th e  a d m in is t ra -  
ti\/e se t-u p . The Committee noted the  posit iv/e  impact in  th e  
m atte r  of p re p a ra t io n  and p rod u c t ion  of tex t-b b o ks , la b o r a to r y  
manuals and o the r  e d u c a t io n a l  m a te r ia ls  and proper u t i l i s a t i o n  
by some c o l le g e s  of the  a s s is t a n c e  giv/enbby th e  commission*
The Committee a ls o  noted th a t  in  Ith© ULP th e re  uas la ck  
of f u l l  in\/ol\/ement on the  p a r t  of s tu d en ts  and te a ch e rs  and 
in  the  COS I P ,  ad m in is t ra t iv /e  d i f f i c u l t i e s  and la ck  of i n t e r ­
a c t io n  betueen ULP and COSIP e tc#  I n c i d e n t a l l y ,  the amount 
of a s s is t a n c e  under t h i s  programme is  r a th e r  l im i t e d  (maximum 
Rs* 1 lakhs under COSIP and 15 to  20/S of tho o v e r a l l  budget 
under U L P ) ,  The Committee a ls o  noted th a t  the  absence of 
bench-^ark su rv e y  made the  assessment of improvements under 
v a r io u s  items of the  programme d i f f i c u l t .  There  uas a ls o  a 
tendency  to  d i v e r t  funds under the programme to  other schemes,!

( i i )  Another measure taken f o r  improvement of s c ie n ce  
educa t ion  uas in t ro d u c t io n  o fN a t io n a l  T a le n t  Research 
S c h o la r s h ip s  through NCEIRT, These s c h o la r s h ip s  uas in trod u ced  
in  the  Union T e r r i t o r y  of D e lh i  in  1963 and a l l  over the  
co u n try  in 1964. In 1977 these  s c h o la r s h ip s  uere a ls o  extended 
to  s tuden ts  pursu ing  m ed ic ine  and e n g in e e r in g - c o u rs e s . A 
d e s td a t io n  s tu d y  of the NTS s c h o la rs a s  to  hou tnany s c h o la r s h ip  
h o ld e rs  uent in  f o r  s c ie n c e  c a r e e r ,  i s  no t a v a i la b le #  In 
1986, 750 s c h o la r s h ip s  uere  auarded of uh ich  rou g h ly  95^ 
uere  f o r  s c - ie n c e  s u b je c t s .  As, hou eve r ,  many s tuden ts  ta k in g  
up s c ie n c e  s u b je c t s  a t  h ig h e r  secondary  s tag e  opt fo r  
m ed ic ine  and en g in ee r in g  the  number of s tu d en ts  going in 
fo r  s c ie n c e  ( B .S c / H .S c J  i s  l i k e l y  to  be much l e s s ,  U h i le  
the  o v e r a l l  number i s  not a v a i l a b l e ,  out of 4,511 s c h o la rs  
on the  r o l l  in  1986, 223 uere  pursu ing  undor-graduate co u rses , 
227 uere pursu ing  post-g radua te  courses and 50 uere  pursu ing  
Ph .D . T hus , on ly  about 500 oet of 4,511 uere  pursu ing a 
S p e c i f i c a l l y  S c ie n c e  c a r e e r .  The t o t a l  amount of s c h o la rs h ip s  
d isbu rsed  in  1 986 uas Rs* 75 lakhs*

Ue have not developed and b u i l t- u p  the  da ta  r e l a t i n g  to  
q u a n t i t a t i v e  measures fo r  a ssess in g  q u a l i t y  of education  

over a number of y e a r s .  Houever, the  g e n e ra l  im pression is  
t h a t  i n s p i t e  of above mentioned m easures, the  standards of 
s c ie n c e  ed u ca t io n  in In d ia  have d e t e r io r a t e d  fu r th e r  s in c e  
the  Report on S tandards  of U n i v e r s i t y  Ed u ca t io n  (1963),
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3« S c ie n ce  E d u ca t io n  a t  S c h o o l  lev/el and 
Pos t-G radua te/  Research  lev/e l.

There  is  a f e e l in g  t h a t  in 1900s c e r t a in  measures 
have been taken  which would go a long way in im proving 
s c ie n c e  ed u ca t io n  a t  lo u e r  lav/el (S c h o o l  e d u c a t io n )  and at 
h ig h e r  l e v e l  (p o s t- g ra d u a te / re s e a rc h  l e v e l )  as compared 
u i t h  under-graduate  s c ie n c e  e d u a c a t io n .  In p a r t i c u l a r ,  
r e fe re n c e  may be made to  th e  emphasis g iven  in the  Neu 
Ed u ca t io n  P o l i c y  on Improvement of S c ie n c e  and (^aths in 
s c h o o ls ,  A neu scheme fo r  s t re n g th e n in g  of s c ie n c e  Teach ing  
in  s c h o o ls ,  has been in t ro d u c e d .  The s a l i e n t  f e a tu re s  of 
the  scheme a re  as b e lo u :

- P ro v is io n  of s c ie n c e  k i t s  to  90^000 Upper p r im ary  
s c h o o ls .

to  a cq u ire  s c ie n c e  equipment (c o s t  of t o t a l  equipment) 
fo r  a schoo ls  i s  assessed  a t  Rs,75,000/-

-A one-time a s s is t a n c e  of Rs,1 5,000/- per Secondary/
H igher Secondary  S ch o o l fo r  40,000 Secondary  and 
H igher Secondary  Schoo ls  each to  p rocure  about 500 
books r e l a t i n g  to  S c ie n c e  and M a th em atics#

-  I d e n t i f i c a t i o n  of an e d u c a t i o n a l  a i n s t i t u t i o n  or 
\ / o l u n t a r y  ag ency  in  each  d i s t r i c t t o  a c t  as r e s o u r c e  cen t  
t o  h e l p  s c i e n c e  t e a c h e r s .  Each r e s o u r c e  c e n t r e  w i l l
be g iven  equipment of Rs, 1 la k h ;

-Conducting in - s e r v ic e  t r a in in g  in  the  form of summer 
i n s t i t u t e s  in  i n s t i t u t i o n s  of H igher Education,Coura:os 
in .Secondary Teacher T r a in in g  C o l le g e s ,  Courses in 
D lETs and through v o lu n t a r y  o rg a n is a t io h s  hav ing  
e x p e r t i s e ;

-  A s s i s t a n c e  on 100% b a s i s  t o  v o l u n t a r y  o r g a n i s a t i o n s  
h a v i n g  e x p e r t i s e  t o  promote  s c i e n t i f i c  t em pe r  and 
s c i e n c e  e d u c a t i o n ;

So f a r  as S c ie n ce  edua t ion  a t  Pos t-g rad u a te  l e v e l  
and s c ie n c e  re se a rch  a re  concerned , ap a r t  from old scheme 
of the  UGC fo r  Cen tres  of Advanced S tu d y ,  Departments of 
S p e c i a l  A s s is ta n c e  and D epartm enta l Research  Support 
P r o je c t s  in s c ie n c e  s u b je c ts  ( th e re  uere 25 Cen tres  of 
Advanced S tu d y ,  72 Departments of S p e c i a l  A s s is ta n ce  and 
51 Departm enta l Research  Support p ro je c ts  in  1907 ) ,  the 
Commission in  1 983-0A launched a neu scheme c a l le d  
' Js t ren g th en in g  of In f r a s t r u c t u r e  of S c ie n c e  & Technology 
(cos 1ST)“ on th e  recommendations of the  S c ie n c e  A dv iso ry  
Committee of the  Cab inet#  The aim of COS 1ST is  to  ach ieve  
h ig h e r  q u a l i t y  performance in  re sea rch  and post-graduate  
tnach in g  and to  r a i s e  s e le c t e d  i n s t i t u t i b n s  to  a l e v e l  of 
e x c e l le n c e  comparable t o  o th e r  developed c o u n t r ie s .  So f a r ,
62 Departments have been i d e n t i f i e d  and supported  under 
COS 1ST pr'.igrammes, (10 in C h em is try ,  7 in  P h y s ic s ,  10 in  
3 io - ec ien ces  and L i f e  S c ie n c e ,  0 in E a r th  S c ie n c e s ,  2 in 
i^iaths Tnd 1 7 in  E n g in e e r in g  and Techno logy )

- 3 0 -



4*' Fu ta rg  D i r e c t io n s  f

In thG background of the  abo\ye r e u ie u ,  and keeping 
in v ie u  the  f a c t  t h a t  i n s p i t e  of s u b s t a n t i a l  inv/eatments, 

throuaH sev/eral schemes ap a r t  from COSIP, r e f e r r e d  to  abov/e, 
the  f e e l in g  of s tandards  being lou and d e t e r io r a t in g  
p rog ress iv/e ly  p e r s i s t s ,  i t  may be cons ide red  as to  uhat needs 
to  be done to  achiev/e the ob jectiv/es of the  S c i e n t i f i c  P o l i c y  
R e s o lu t io n ,  NPE, and the  o b je c t i v e s  of planned development.
Some of  t h e  s u g g e s t i o n s  a r e  a s  b e l o u J

1 ) Rffi/'-ifDfTing of the COSIP scheme u i th  in c reased
fund ing  and u i th  s t r i c t  m on ito r ing  based on bench­
mark s u rv s p y :

2) M o d i f i c a t i o n  of  t h e  N a t i o n a l  T a l e n t  Se e rc h  e x a m i n a t i o n  
s o  t h a t  t h e  c o u r s e s ,  u h i c h  a r e  o t h e r u i s e  p o p u l a r  a re  
n o t  f u r t h e r  s u b s i d i s e d  by uay of s c h o l a r s h i p s ;

3)  L io k - g e  o f  a programme of  S c i e n c e  E d u c a t i o n  
Improvement  u i t h  t h e  scheme o f  autonromus c o l l e g e s ;

4)  I d e n t i f i c a t i o n  of  i n s t i t u t i o n s  s p r e a d  a l l  ov/er
the  co u n try  uh ich  uere  s p e c i f i c a l l y  e s ta b l is h e d  fo r
improv/ement of s c ie n c e  educa t ion  but uh ich  hav/e nou
f a l l e n  on bad days because of under-inv/estment and 
la c k  of l e a d e r s h ip ;  fo r  example. I n s t i t u t e  of S c ie n ce  
Bombay and s im i l a r  i n s t i t u t i o n s  uh ich  hav/e been 
e s t a b l i s h e d  by s e v e r a l  S t a t e  Government;

5) I d e n t i f i c a t i o n  of v o lu n t a r y  agenc ies  .engaged in 
s c ie n c e  educa t ion  a l l  ovor the  co u n try  and t h e i r  
invo lvem ent in  the  t a s k  of improvement of s c ien ce  
educa t ion  a t  a l l  c o l l e g e / u n i v e r s i t y  l e v e l .  Among 
such agenc ies  may be mentioned l/ikram S a rab h a i 
Community S c ie n c e  Cen tre  a t  Ahmedabad; Homi Bhaba 
Cen tre  fo r  S c ie n ce  Ed u ca t io n  a t  Bombay, K ishore 
B h a r t i  a t  Hoshangabad; l/idyanam Ashram, P a b a l ,
E k la v a y a  Bhopa l, K e ra la  Sh a s t ra  S a h i t y a  P a r is h a d ,  
T rivandrum  and sev/eral o th e r s ,  Many of these  have 
done a lo t  of good uork  in  r e l a t i o n  to  Schoo l 
s c ie n c e  education-. The need is  fo r  hav ing  v o lu n ta ry  
agenc ies  uh ich  can uork a t  the  c o l le g e  l e v e l  keeping 
in  v ie u  the  d i f f e r e n c e  in  approach at the  tuo l e v e l s ,

6) In t h i s  c o n n e c t io n , a scheme c a l le d  ISPOTs 
( In t e g r a te d  S c ie n c e  Programme fo r  T a le n te d  S c ie n ce  S tu d e n ts )

bec2n proposed by UGC fo r  im plem entation  in  s e le c te d  
u n i v e r s i t i e s .  The scheme env isages  a 5 year programme fo r  
producing  c ap ab le ,  h ig h ly  t r a in e d  and m otiva ted  S c ie n t i s t s  
uho unuld be g iven  s c h o la r s h ip s  of ib* 1000 rjer month u i th  an 
assu ran ce  of employment a t  the end of the  course# A copy of 
the  scheme is  enc losed  h e r e u i t h .  The scheme appears to  be 
ba5:ed on an e a r l i e r  scheme c a l l e d  PU P ILS  (Pun jab  U n iv e r s i t y  
programme fo r  In te g ra te d  Lea rn ing  S c ie n c e s ) .

Th^ meeting may co n s id e r  the  above scheme as u e l l  as 
o ther  moasuros fo r  improv/emont of under-graduats  s c ie n ce  
aduc'-itinn in T id ia *
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A n n ex u re- I I P ro p o sa l  fo r  In te g ra te d  S c ie n c e  Programme 
T a le n te d  S tuden ts  »S «) by U tU«d»

of

/ a u h o le ,  
b a r r in g  
o u ts tan d in g  
indev/idua 1 
c o n t r ib u ­
t io n s *  T uo

A, Preamble

In s p i t e  of hav ing  the  " t h i r d  la rg e s t  s c i e n t i f i c  manpoyer** 
in  th e  u o r ld  the  impact of t h i s  manpouer on th e  t e c h n o lo g ic a l  
development o f our co u n try  as y e l l  as on th e  y o r ld  scene in  
b a s ic  s c ie n ce s  is  not v/ery s i g n i f i c a n t  a s / p r in c ip a l  reasons fo r  
t h i s  apparen t paradox are la c k  of h ig h ly  ‘t a le n te d  s tuden ts  as 
y e l l  as a n t iq u a te d ,  fragmented and u n in s p i r in g  s c ie n ce  
educa t ion  programmes in  our u n iv / e r s i t i e s , I t  has a ls o  become 
apparen t th a t  the  in c r e a s in g ly  one-sided m ig ra t io n  of h ig h ly  
t a le n t e d  s c ie n c e  s tuden ts  to  p r o fe s s io n a l  c o u rse s ,  in c lu d in g  
n o n - s c ie n t i f i c  ones, i s  going to  be d is a s t ro u s  fo r  our 
c o u n t r y ’ s fu tu re  development* C l e a r l y ,  t h i s  dounyard d r i f t  
in  s c ie n ce s  must be a r r e s te d  by d e - v is in g  an im a g in a t iv e ,  
regorpus and f l e x i b l e  e d u c a t io n a l  programme in  b a s ic  s c ie n ce s  
capab le  of a t t r a c t i n g  and s t im u la t in g  b r ig h t  young s tuden ts  
from a l l  over the  c o u n t ry .

B* O b je c t iv e s

1 To d e v is e  a f i v e  year  programme fo r  producing c a p a b le ,  
h ig h ly  t r a in e d  and m o t iva ted  s c i e n t i s t s  co n f id e n t  of 
t a c k l in g  problems in  th e  r a p id l y  advanc ing  f r o n t i e r s  
of t h o i r  chosen d i s c i p l i n e s ,

2*' A o r^duct of t h i s  programme should be a thorough ,
d i s c ip l i n e d  p r o fe s s io n a l  y i t h  d e t a i l e d  knoyledge about 
h is  oyn s u b je c t  and hav ing  an a u a r e n e s s  of c u r re n t/  
fu tu re  t ren d s  in  o th e r  s c ie n c e s .  He shou ld  le a rn  th e  
s o c i a l  m i l ie u  in  y h ich  he uould p r a c t i s e  h is  
p r o fe s s io n ,  in  p a r t i c u l a r  i t s  s o c i o - p o l i t i c a l  
s t r u c t u r e ,  re sou rce  and grouth prob lem s, v a r io u s  
s t r a in s  and t h e i r  p o s s ib le  a m e l io ra t io n  as y e l l  as 
th e  impact of h is  p ro fe s s io n  on the s o c ie t y  a t  large.-

C* Broad P r i n c ip l e s

1 , ^n in t e g ra te d  s c ie n c e  e d u c a t io n ,  broad-based and 
l i b o r a l^  smphasis on the  u n i f ie d  s t r u c t u r e  of s c ie n c e  
as man’ s search  fo r  an unders tand ing  of na tu re  and the  
U t i l i z a t i o n  of t h i s  unders tand ing  fo r  the b e n e f i t  of 
h is  p eo p le ,

2, S tro n g  fou nd a t ion s  in  n a th e m a t ic s .  P h y s ic s  and 
C h em is try ,  s in c e  these  a re  e s s e n t i a l  , fo r  fu r th e r

• devoInpoit^nt of any branch o f sc ience# '
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3«' An awaransss of the  s ig n i f i c a n c e  of l i f e  p ro ce ss ,
t h o i r  g re a t  com p lex ity  and v a s t  t e c h n o lo g ic a l  p o t e n t i a l .

Emphasis on both i n t e l l e c t u a l  and manual s k i l l s .

5* Expousre to  ( a )  u n i f y in g  concepts in  s c ie n c e ,  (b )
h is to ry/p h i lo so p h y/m e th o d o lo g y  of s c ie n c e ,  ( c )  computer 
programming and computer g ra p h ic s ,  ( d )b « s i c  o l e c t r o n i c s ,
(o )  impact o f s c ie n c e  on Ind ian  s o c i e t y ,  ( f  ) s e l f -  
P la n n in g  and s e l f - d e s ig n in g  of experim ents in  the 
la b o r a to r y  ( in c lu d in g  a hobby l a b o r a t o r y ) ,  (g )  
re se a rch  e x p e r ie n ce ;  through sem inars and a p ro je c t  (h )  
e n te rp re n e u rs h ip  and fu tu re  ch a l le n g e s  to  Indian 
s c i e n t i s t s »

G#-' A r ig o ro u s  sem ester of e d u c a t io n ,  u i t h  p e r io d ic /
continuous assessment* In t e r a c t io n  betueen in s t - ru c t io n  
and assessm ent.

7. Common courses to  s tuden ts  in  the  f i r s t  yea r*  Branch ings 
in t o  Va r ious  d i s c i p l i n e s  from the  second y e a r . '

D, The Q u a l i t y  of S tu d en t  Input

T h is  uould be a s p e c i a l  programme fo r  a l im i t e d  number of 
t a le n te d  s c ie n c e  s tuden ts  s e le c te d  on the  b a s is  of an a l l -  
In d ia  en tran ce  te s t#  S in c e  many b r i l l i a n t  s tuden ts  have not 
been op ting  fo r  a s c ie n c e  c a r e e r ,  i t  would be ne 'cessary to  
a t t r a c t  them to  t h i s  programme by means of the fo l lo u in g S

Uide p u b l i c i t y  in  mass media and in  schoo ls  ( e s p a c i a l l y  
r u r a l  a r e a s )  to  c r e a te  an awareness in  s tu d e n ts ,  and 
t h e i r  p a re n ts ,  about good careet p rospects  in  s c ie n c e  
fo r  capab le  s tu d e n ts .  B r in g  out the  adventure and 
s a t i s f a c t i o n  in  a c r e a t i v e  s c i e n t i f i c  career#

2, I n s t i t u t e  s c h o la r s h ip s  ( t o  cover f e e s ,  board ing ,
lo d g in g ,  purchase of books, pocket expenses) fo r  a l l  
t h e  s tu d en ts  in  the programme (c o n t in u a t io n  of t h i s  
s c h o la r s h ip  w i l l  be s t r i c t l y  s u b je c t  to  a p redete rm ined  
high l e v e l  of performance throughout th e  programme),
Ttio maximum number of s tuden ts  e n to r in g  eve ry  year 
w i l l  be 300 (100 per u n i v e r s i t y )  so th n t  in  the  5th 
year  th e re  w i l l  be about 1500 s tu d e n ts , '

3, Obtain employment assu ran ce  from agence is  such as UGC, 
C S IR ,  DAE, ICAR, ICHR, ISRO^DRDO, DST, M in is t r y  of HRO 
e t c ,

E ,  Governance of the  Programme

I n i t i a l l y ,  the  programme w i l l  be c a r r ie d  out a t  3 
U n i v G r B i t i e s , v i z .  Pan jab  U n i v e r s i t y ,  Poona U n iv e r s i t y  and 

'Jurcti Kamrnj U n i v o r s i t y ,  A l l  the  th re e  u n i v e r s i t i e s  need
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not s t a r t  th e  programme fo r  awarding degree in  a l l  the  
s c ie n c e s .  Houev/er, a departm ent not award ing  a degree under 
t h i s  programme may be re q u ire d  to  p ro v id e  in s t r u c t io n  in  
th a t  d i s c i p l i n e  to  th e  s tu d e n t s ,  Thore w i l l  be an a l l - I n d i a  
C o o rd in a t io n  C o u n c i l  u i t h  members from the  p a r t i c i p a t i n g  
u n i v e r s i t i e s ,  employment agenc ies  ( in lu d in g  in d u s t r y )a n d  
le ad in g  s c i e n t i f i c  i n s t i t u t i o n s ,  e .g ,  (T IFR  Bombay) and 
I I S c .  ( B a n g a lo r e ) .  One of these  tuo  i n s t i t u t i o n s  may take  
up the  r e s p o n s i b i l i t y  of o p e ra t in g  the o f f i c e  of th e .  
C o u n c i l .  F a c u l t y  members from these  i n s t i t u t i o n s  may a ls o  
p a r t i c i p a t e  in the  te a c h in g  programme a t  any of the  
u n i u e r s i t i e s .

The C o o rd in a t in g  C o u n c il  u i l l  look  a f t e r  the conduct of 
a l l - I n d i a  e n t ra ce  t e s t ,  approve the  c u r r i c u l a  and ensure 
h igh s tanda rds  in  the development and execu tion  of t h i s  
programme. I t  u i l l  a ls o  d e a l  u i t h  p o l i c y  m a t te rs ,  the  media 
p u b l i c i t y  and employment p ro s p e c ts ,

F .  F in an ce  R equ ired

U n l ik e  some o ther  c o u n t r ie s ,  ue do not en v isag e  s e t t in g  up 
se p a ra te  i n s t i t u t i o n s  fo r  educa t ing  t a le n te d  s tu d e n ts *  The 
e x is t in g  i n f r a s t r u c t u r e s  u i th  improvements u i l l  be deployed 
e f f e c t i v e l y  fo r  t h i s  pu rpose .

G.

1. F e l lo w s h ip s
In0x3 1000/-p.m.

3.

R e cu r r in g  expend itu re  
(C o u n c i l ,  en t ra ce  ex am in a t io n ' 
p u b l i c i t y ,  o f f i c e ,  e t c . )

One t im e  i n i t i a l  g ran t  of
Rs. one c ro ro  per U n i v e r s i t y
fo r  upgrad ing t h e i r  i n f r a s t r u c t u r e

1st year 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.'l 80.00 lakhs
and t h e r e a f t e r

fe. 320.001 lakhs p .a

Rs*‘ 3.00 c ro res

C e r ta in  assu ran ce  may be sought from the  s tu d en ts  of t h i s  
programme so th a t  ue do not loace them to  o the r  c o u n t r ie s .

The a l l o c a t i o n  i s  re q u ire d  to  be enhanced p r o p o r t io n a te ly  in  
case more u n i v e r s i t i e s  a re  covered under the  programme.

T a rg e t  Date f o r  Beg inn ing
The f i r s t  academic s e s s io n  should begin from j u l y ,  1909.

itwvent e o u g h t  Fccjot GovarrHn«nt and Fjnploymorrt Agencies

'I ♦ F in a n c i a l  support*
2, irncloyment a s su ra n ce .
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P lan n in g  Commission 
(E d u ca t io n  D i\/ is ion )

4 • • •

niNLJTES or THE MEETING HELD ON 10TH M̂ R̂CH 1989 TO DISCUSS 
■■ THE f H r '-UNDrR"â li{l \'T5 M T '5'd Ig 'f^tE' C5lI(;^at i

u ¥ N i Ti i 'K i r ^ 7 't î TLn ^ i '^  m ^ i Tr m r ' 'm i m m i n p i j r --------— — ;— -------------- -----------------------------------

The l i s t  of p a r t i c ip a n t s  i ?  enc losed*

liielooming the p a r t i c i p a n t s ,  the  Chairman s ta te d  th a t  
concern had been expressed in many q u a r te rs  and v e ry  r i g h t l y  
t h a t  the- q u a l i t y  o f s c ie n c e  e d u c a t io n , was d e t e r io r a t in g  in  our 
co u n try*  The s c i e n t i f i o  manpouer produced in  th e  coun try  uas 
v/ery la rg e  but i t s  impact on th e  c o u n t r y 's  development and on 
th e  u o r ld  scene in  s c ie n ce s  yas not v e r y  encourag ing* E f f o r t s  
had been made in  the  past f o r  improvement of q u a l i t y  of s c ie n c e  
e d u ca t io n *  In sch oo ls  th e re  had been some change but i t  uas 
not v e r y  s a t i s f a c t o r y *  Funds uere  p rov ided  by UGC fo r  under­
g raduate  s c ie n c e  educa t ion  under COo IP e t c *  The impact of t h i s  
û as n e g l i g i b l e ,  ta rg e  number of 0*Sc*s uere produced e ve ry  
yea r  but because most of them uere  not o f a good standard  
t r a i n i n g  e f f o r t  and investm en t on them can be regarded by and 
la rg e  as a waste* T h is  uas because the  t r a in in g  uas m ise rab le *  
P u t t in g  in  s t e e l  and cement s t r u c t u r e  and spending money on 
the  system uas not enough* Something must be done to  
s t ren g th en  the  under-graduate  ed u ca t io n *  I t  uas t ru e  th a t  
th e re  uere problems in  im plem enting the programmes, th e re  
uas r i g i d i t y  in the  u n i v e r s i t y  system , r u l e s ,  and s t a t u t e s ,  
o rd inances  e tc *  Something shou ld  bo done to  reduce these 
b o t t le n e c k s  and l e t  the  system deve lop  and improve* There 
uas one s u b je c t  fo r  Honours system* The s u b s id a r ie s  uere 
n e g le c te d *  There  uas no proper in t e g r a t io n  of s u b je c ts  a t  
th e  under-graduate  l e v e l  in  the  Honours system* ^e would have 
to  c o n s id e r  a l l  th ese  issues,-

^ ” ISPOTS** The U*G*C* had sen t a p ro p o sa l a c ronym ed^ (In teg ra ted
Sc ie n ce  Programme of T a le n te d  S tu d e n t s ) fo r  c o n s id e ra t io n  o f  
th e  P lan n in g  Commission* The U*G*C* c o u ld ,  of course co n s id e r  
th e  p roposa l but i t  uas thought th a t  vieue of o ther  experts  
l i k e  those p resen t  uould be v e r y  u s e f u l .  Hence the  p roposa l 
has been c i r c u la t e d  u i th  a background note prepared in  E d u ca t ic  
D iv is io n  of the P lan n in g  Commission*

R e fe r r in g  to  N a t io n a l  T a le n t  Search  Scheme, Chairman 
po in ted  out th a t  S c h o la rs  tu rned  out by t h i s  scheme uere v e r y  
good, but many of them a f t e r  com pleting n*So nr Ph#D y e n t  
abroad becausB th e y  could  not get jobs h e re *



P r o f .  Hanon a ls o  expressed  concern about the  q u a l i t y  
of the  product of the  U n iv / e rs i t ie s  and C o l le g e s  in  S c ie n c e s ,
He s t r e s s e d  t h a t  some th in g  should be done to  improve the  
s i t u a t i o n .  In t h i s  m eeting , ue shou ld  agree to  do feu  th in g s  
and do them r i g h t l y .  There uere  many is su es  needing c o n s id e ra t io n  
but th e re  uaa immediate is s u e  of B ,5 c .  course*  A p ro p o sa l uas 
sen t  by Pro f#  Bambah, \J ice  C h a n c e l lo r ,  Punjab U n i v e r s i t y  f o r  a 
neu S c ie n c e  Programme fo r  t a l e n V s t u d e n t s  a t Ind ian  U n i v e r s i t i e s ,  
The programme uas c a l l e d  PUP IL S (P u n ja b  U n i v e r s i t y  Programme f o r  
In te g ra te d  Lea rn in g  in  S c i e n c e ) ,  T h is  uas d iscu ssed  u i th  P ro f , '  
Bambah. The U .G .C .  a ls o  cons ide red  th a t  and then came up u i th  
t h i s  p rop osa l of ISPOTS, The U .G .C .  a ls o  had a programme of 
autonomous c o l le g e s  under uh ich  e s ta b l is h e d  c o l le g e s  uere being 
g iven  autonomy. There  uere problems of r i g i d i t y  in  the 
u n i v e r s i t y  sys tem . The u n i v e r s i t i e s  uere  most of the  t im e 
busy in conducting  the  undergraduate  exams. He uondered uhy 
U n i v e r s i t i e s  shou ld  conduct these  exams. They should ooncenbrate 
on q u a l i t y  t e a c h in g .  The S t a t e  Boards , uh ich  conduct 
secondary  sch oo ls  exams, could a ls o  conduct these  exams.
T here  should be f l e x i b i l i t  in  the system . E s ta b l i s h e d  
c o l le g e s  shou ld  be made autonomous. They cou ld  conduct t h e i r  
exams and auard th e  degrees as in  Western C o u n t r ie s ♦ These 
is su e s  need c o n d id e ra t io n  a t  the  h ig h e s t  l e v e l .  T h is  meeting 
cou ld  a ls o  recommend s o lu t io n s  to  these  problems^

P r o f .  YASHPALS a ls o  agreed u i th  the  Chairman about the 
q u a l i t y  of s c ie n c e  e d u c a t io n .  He s ta te d  the  out of the  uho le  
lo t  a t  under-graduate  l e v e l ,  a s m a l l  f r a c t i o n  uas le a rn in g  
s c ie n c e  and a la rg e  f r a c t io n  of those  le a rn in g  s c ie n ce  uere 
not le a rn in g  u e l l .  S i t u a t i o n  i s  v e r y  d i f f i c u l t  a t  the  B .S c .  
l e v e l .  He inform ed th a t  th e  Working Group on H igher Educa tion  
c o n s t i t u t e d  f o r  the  fo rm u la t io n  of the. E ig h th  P lan  uas recomm­
ending th e  s e t t i n g  up of 600 neu c o l le g e s  and s t rsn g h te n in g  
of many e x is t in g  c o l l e g e s ,  Uhen a neu c o l le g e  uns s t a r t e d ,  
th e re  uas no l a b o r a t o r i e s ,  funds p rov ided  uere not enough,
Most of the  funds uere spent on s a l a r i e s .  The development of 
th e  c o l le g e s  and th e  q u a l i t y  of te a ch in g  uas e f f e c t e d .

He uas of th e  pp in ion  t h a t  in o rder to  improve the 
s i t u a t i o n  100 c o l le g e s  could be taken  up and made autonomous, 
p rov ided  a d d i t io n a l  Rs, 1 c ro re  per c o l le g e  during  the  P la n .
He uas not in  fa v o u r  of s e t t i n g  up any c e n t r a l l y  funded 
i n s t i t u t i o n  f o r  t h i s  purpose.

About tha  5- year in te g ra te d  c o u rse s ,  he s ta te d  th a t  
th e  product uas v e r y  v e r y  good, Uhy uas t h i s  exper ience  not 
r e p l i c a t e d .  I f  4 to  6 U n i v e r s i t i e s  took up t h i s  programme, 
s tu d en ts  cou ld  be s e le c te d  fo r  adm ission from a l l  over the  
c o u n t r y .  They uould be p rov ided  h o s t e l  f a c i l i t i e s  and 
3c jh o lo rsh ip s . In case of S t a t e  U n i v e r s i t i e s ,  problems of l o c a l  
r e s e r v a t io n  and o ther  r e s t r i c t i o n  uould come up. In th a t  
casG i n s t i t u t i o n s  uould have to  be c e n t r a l l y  funded and 
autonomous. At p resen t  U»G.C# had 100 autonomous c o l le g e s .
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70 more ye re  w a it in g  to  become autonomous. U n lv/e rs ity  Acts 
uar6 to  be amended f o r  t h i s  purpose. T h is  shou ld  made a good 
impact a t  the under-graduate  lev/e l. Some Working Group shou ld  
be se t  up to  dec id e  hou to  go about t h i s *

PROF. C .N »R♦ R AO : s t a te d  th a t  th e re  uas u rgency  to  s t a r t  the
programme to  improve under-graduate , s c ie n c e  e d u c a t io n .  Products  
of the  U n iv /e rs i t ie s  uere not good enough f o r  ta k in g  up re sea rch  
work. Something shou ld  be done on a uar f o o t in g .  A feu  
i n s t i t u t i o n s  should  take  up q u a l i t y  educa t ion  uhich should be 
among th e  best in  the  u o r ld .  One uay uas the  in te g ra te d  01.S c .  
course fo r  uh ich  e x is t in g  i n s t i t u t i o n s  could  be u t i l i s e d .  Th is  
uould s o lv e  the  problem to  some e x te n t .  Second ly  s p e c ia l  s c ie n ce  
c o l l e g e s ,  about f i f t y  or so cou ld  be taken up f o r  s p e c i a l i s a t i o n .
They should be autonomous w ith  f l e x i b i l i t y  of te a c h in g ,  examina­
t io n s  e t c .  The adm ission shou ld  be l i k e  I I T s .  These programmes
could be taken up in the E ig h th  P la n .

PROF. GNANAI  ̂: a l s o  supported  the  5—year In te g ra te d  n . S c .  Course.
He in fo rm aed- th a t the  U n i v e r s i t y  a t  T r i c h y  had s t a r t e d  5-year 
in te g ra te d  H as te r  of -Science degree from 1985. Madras U n i v e r s i t y  
a ls o  s t a r t e d  such a course in  C hem istry  from 1 968. Such .courses 
uere a l r e a d y  runn ing  a t  B IT s ,  P i l a n i  and o th e r  c e n tre s *  Those 
courses uere popu la r and much sought a f t e r  fo r  uh ich en trance  
t e s t s  uere conducted*

For t a l e n t  sea rch  and prom ntionf s tuden ts  uere i d e n t i ­
f i e d  on the  b a s is  of m e r it  (about 100) and supportod fo r  
a ttachm ent of 6-8 ueeks in R & D . la b o ra to r ie s ^  by spending 
Rs. 1 ,000/- per s tu d en t  fo r  each summer fo r  tuo  y e a r s .  The 
funds could be d e r iv e d  from endoument s p e c i a l l y  c rea ted  fo r  
t h i s  puppose. He a ls o  s ta te d  th a t  the  COS IP ULP should ba 
s t re n g th e n e d .  The p rop osa l on ISPOTS should be fu r t h e r  d iscussed  
S p e c i a l l y  in re sp e c t  o f  ex p en d itu te  on c o u n c i l  and f e l l o u s h ip s .  
The number of 300 s tuden ts  to  be taken up i n i t i a l l y  uas v e ry  
s m a l l .  The U n i v e r s i t i e s / I n s t i t u t i o n s  could be funded on p ro ra ta  
b a s is  (per s t u d e n t ) .  The d e t a i l s  could be f u r t h e r  uorked o u t .

PDof. Henon uas of th e  v ie u  th a t  ue could agree 
here  to  take  up in te g ra te d  c o u rse s ,  the  d e t a i l s  of the 
courses could ^ u o rk e d  out l a t e r  on*

PROF. BAP^BAH ; expressed concern about s c ie n c e  educa t ion *  He 
s ta te d  th a t  good s tu d en ts  of 17-10 ya n ra  uere  a t t r a c t e d  touards  
eng in eo r in g  and m ed ic ine  c o u rse s .  L e f t  overs on ly  came to  
s c ie n c e  courses*  In I I T s ,  th e  in te g ra te d  n . S c .  courses usre  
the  l a s t  c h o ic e s .  E f f o r t s  shou ld  be made to  i d e n t i f y  le a d e rs  
in pure S c ie n c e s ,  put them in  the  in s p i r in g  atmosphere, g i v e  
them in c e n t iv e s  and im part good t r a in in g  and o f f e r  them good 
jobs so th a t  th ey  remain i n  the  coun try*
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Among the  s c h o la rs  of the  T a le n t  Sea rch  Scheme, \/ery 
feu  s tud y  s c ie n c e  a t  the  c o l le g e  lev/e l, Many of them, a f t e r  
g r a d u a t io n ,  go abroad . They should not be l e f t  a lo n e .  They had 
to  be in s p i r e d  so th a t  th e y  d id  not lo se  In t e r e s t  in  s c ie n c e .  
They could be sen t  to  o ther i n s t i t u t i o n s  fo r  b e t to r  exposure* 
The N a t io n a l  T a le n t  Search  Scheme could be u t i l i s e d  to  
i d e n t i f y  the s tu d en ts  fo r  t a k in g  up s c ie n c e  in  the  c o l l e g e .  
They should be assured  jo b s .  The e x is t in g  i n s t i t u t i o n s  could  
be prov ided  in p u ts  to  im part educa t ion  in  s c ie n c e  to  th ese  
t a le n te d  s tu d e n ts ,

PROF. CHA KRAVART Y : a lso  supported  the  conioept* He s ta te d  th a t
good s tuden ts  cou ld  be taogh t by re s e a rc h e rs  a t  the  age of 
16-'l7 years  a f t e r  s ch o o l ed u ca t io n *  T h is  type  of exper ience  uas 
n e c e ssa ry  to  motiv/ate the s tu d e n ts .  He experessed concern 
about the  p re sen t  u n iv /e rs ity  system uh ich  uas c a te r in g  on ly  to  
the  mass educa t ion ^ ’ The one s u b je c t  Honour System did  not 
s e rv e  the  pu rpose . S u b s id a r ie s  uere not taken s e r i o u s l y  and 
t h e r e fo r e  th e re  uas so much u as te  of t im e .  There  uas th e r e fo r e  
a need to  c re a te  i n f r a s t r u c t u r e  fo r  q u a l i t y  education#  Three 
i n s t i t u t i o n s  proposed uould not be enough. Large number o f 
i n s t i t u t i o n s  shou ld  be taken up and g raduate  educa t ion  in  
S c ie n c e  should be s treng thened* '

P r o f .  Y ash p a l uas of the v ie u  t h a t  these  i n s t i t u t i o n s  
shou ld  have on ly  s p e c i a l  types  of course in  S c ie n c e  and not a 
mix of a l l  s u b je c t s  as a t  p resent#  S c h o la r s h ip s  should be 
p rov ided  at the l e v e l  th e y  uere  p rov ided  in  I I T s ,  Good 
i n s t i t u t i o n s  cou ld  be promoted to  take  up t h i s  programme# 
Upgrading of p resen t  type  of c o l le g e s  uas not going to  succeed ,

s t a te d  th a t  the  is su e  in v o lv e d  in t h i s  uere :

( i )  R=3ising the  S tandard  of- S c ien ce  Ed uca t ion  in a l l  
c o l l e g e s .  Minimum f a c i l i t i e s  must be p rov idad .i

( l i )  ThQ i n n o v a t i o n s  t a l k e d  h e r e  u e r e  n o t  n e u .  A 
number of u n i v e r s i t i e s  in  S i x t i e s  * i n t r o d u c e d  
t h i s  bu t  a f t e r  5 t o  6 y e a r s ,  r e v e r t e d  back t o  
c o n v e n t i o n a l  sys tem# Even e x a m i n a t i o n s  u e r e  
a p roblem and i f  one uafi ted t o  l e a v e  a f t e r  
t h r e e  y e a r s ,  t h e  e q u v a l e n c e  uas a problem#

( i i i )  The p roposa ls  f o r  in n o v a t io n  should  come from 
the  u n i v e r s i t i e s ,

( i v )  In tro d u c in g  in n o v a t io n s  in  e x is t in g  u n iv /e rs i t ie s  
uas p rob lem atic#

/^not C^) Jobs could  * be ensu red . I t  might be p o ss ib le
i f  th e  number of the s tuden ts  uas s m a l l .

A l l  thssQ is su e s  shou ld  ha so r to d  ou t.
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pROr«BHIDE ; yas of the  v ie u  t h a t  the  programme ahould be 
c e n t r a l l y  aTdministerad, Leav/ing the  m atte r to  S t a t e s  uould 
c re a te  problems and a d v e r s e ly  a f f e c t  the  programme, A feu 
u n iv / e rs i t ie s  shou ld  bo s e le c t e d  fo r  t h i s  purpose . Other 

bake u n iv / e rs i t ie s  cou ld  ^  up the  samd l a t e r  on*

V ideo c a s s e t t s  a n d  o ther aud io  and v i s u a l  a id s  
cou ld  be prepared  and u t i l i s e d  f o r  te a ch in g  pu rposes . T h is  
uould he lp  in  achiev/eing the  porpose u i t h  le s s  ex p en d itu re ,

PROF, SANKAR SEN informed th a t  3ada\/pur U n iv/e rs ity  had a l r e a d y  
s t a r t e d  5- years  in te g ra te d  courses in 1987, Admission uas done 
on th e  bas is  of Oo int En t ra n ce  Edam ination  conducted fo r  
courses in  e n g in e e r in g  and m ad ic inQ . He fe l^  th a t  the  l e v e l  of 
a t ta in m e n t  of the  s tuden ts  uould not be equa l to  B ,Sc«  i f  
th e y  uere to  le a ve  a f t e r  th re e  years  of educat ion  in t h i s  
programme,

P rq f.,-L 3ALALUDD IN : s^aid th a t  t h i s  in n o va t io n  uould requ ipe
*talented*TeVcTi0rs  and th e y  uould / d i f f i c u l t  to  f i n d .  Second ly  
atmosphere uould have to  be creaTed so t h a t  these  s tuden ts  
uere  accepted and absorbed.

Some system could be designed so th a t  the programme 
cou ld  be implemented u ith  o p t im a l expend itu re  uh ich  could be 
ach ieved  by n e t-u o rk in g  of f a c i l i t i e s  of l i b r a r i e s ,  resource  
c e n tre s  and o th e r  f - a c i l i t i e s  c re a ted  f o r  t h i s  purposo, A 
group of people  could  be requested  to  th in k  ouer i t  and uork 
out the  d e t a i l s  f o r  im p lem entation*

PROF, H ,S , SRI\/ASTA\/A informed th a t  the Nationa  1 T a le n t  Search  
scheme had produced s c h o la rs  uho tiad a t t a in e d  high p o s i t io n s  in 
th e  s o c i e t y .  They uere b r i l l i a n t  p eop le . T h is  scheme, uhen 
s t a r t e d ,  uas fo r  sea rch  of t a l e n t  in  pure s c ie n ce s  o n ly .  L a te r  
on, uhen the  response fo r  pursu ing  these  courses d ec l in ed  th a t  
scheme uas d i v e r s i f i e d  to  in c lu d e  courses in en g in e e r in g , 
m ed ic ine  e t c ,  t h e  s tuden ts  uere^ a t t r a c t e d  f o r  courses in  en g in ­
e e r in g  and m e d ic in e .  The response fo r  pure s c ie n ce  courses 
uas v e r y  lo u .  The system of i d e n t i f y i n g  s c h o la rs  fo r  N a t io n a l  
Ta lend  Search  Scheme could houever be u t i l i s e d  fo r  i d e n t i f y i n g  
s tuden ts  fo r  t h i s  programme.

The p ro p o sa l fo r  t h i s  in n o va t io n  shou ld  come from the 
u n i v e r s i t i e s  because th ey  uould have to  ‘ make changes in t h e i r  
r u l e s ,  s t a tu e s ,  o rd inances  e tc *  M o b i l i t y  of s tuden ts  from one 
i n s t i t u t i o n  to  ano ther should be a l lo u e d .N o t  uork ing of 
f a c i l i t i e s  c re a te d  in  v a r io u s  i n s t i t u t i o n s  should be done.
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PROF9 GNANAH : suggested t h a t  th e  i n s t i t u t i o n s  shou ld  ba
p rov ided  feV  ̂ c ro re  each-%. 50 lakhs fo r  c o n s t ru c t io n  of 
h o s te ls  and Rg. 50 lakhs as endoumont fund . The i n t e r e s t  on t h i s  
amoung could  be used fo r  a dev/eloping f a c i l i t i e s  f o r  co u rse s ,

nr.nBElR ( S )  in  h is  conc lud in g  remarks s t a te d  th a t  concern had 
been expressed here  about the  q u a l i t y  of th e  under-graduate  
courses in  s c ie n c e  and th e re  uas a consensus fo r  5-year 
in te g ra te d  courses  î  ̂ s c ie n c e s ,  A number of suggest ions  uere 
made here  fo r  improv/oment of q u a l i t y  uh ich  uere  ue ry  v a lu a b le .  
These had to  be g iven  co n cre te  shap e . He suggested th a t  a 
working Group shou ld  be c o n s t i t u t e d  to  uork out the d e t a i l d .  
The group shou ld  submit i t s  r e p o r t  in  ^-6 ueeks . P r o f ,  Bhide 
uas requested  to  c h a i r  t h i s  group* Other names suggested fo r  
th e  uo rk ing  group uere S-

( l  ) P ro f^H .D * Kesar-  Pun jab  U n i v e r s i t y ,  Chandigarh
(2 )  P r o f ,  T .I/. Ram akrishna- I . I . S c . ,  Ban.galore,
(3 )  S h r i  P ,  N a t r a ja n ,  Development o fficer-POadras 

U n i v e r s i t y ,  H ad ras ,
( а ) P ro f*  R a is  Ahmed,
(5 )  P r o f ,  H , S , S r i v a s t a v a -  NCERT

(б )  P r o f ,  As is  D a t ta- Sch o o l of L i f e  S c ie n c e s ,
J a u a h a r l a l  Nehru U n i v e r s i t y ,  Neu D e lh i .

( ? )  A d v is e r  (Ed n * )  P la n n in g  Coinmlsslon/ 
or h is  nominee,

( s )  S e c r o ta r y  URC or h is  nnmir>Re,
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LIST o r p a r t ic ip a n t s

1. P ro f*  P.N# Sri\/a9tava-
nem ber,P lann ing  Commission, —  in  the  C h a ir

2, P r o f ,  n .G .K *  Henon,
Hember, P la n n in g  Commission

P r o f .  Yash P a l ,
Chairman, U.G.C#

4.- P r o f .  S ,  C h a k ra v a r ty ,
Chairman, ^AC

5. Prof.- C .N .R .  Rao,
• D i r e c t o r ,  I I S c ,  B an g a lo re ,

6.= P r o f .  R .P# Bambah,
\/ ice-C h an ce llo r ,  Punjab U n iu e r s i t y

?•' P r o f .  A. Gnanam,
W ic e - C h a n c B l lo r , Hadras U n i\/e rs ity

8.' P r o f .  H «S . Aguani,
Wioe-Ch •*no«llor,

9. P r o f .  S . K .  Sen',
V ic e - C h a n c e l lo r ,  Dadavpur U n i\/e rs ity

10. P r o f .  R a is  Ahmed

11. P r o f .  P«L» N a lh o t r a ,
D i r s c t o r ,  NCERT

1 2r P r o f ,  \/«G. B h id e ,
Head of the  P h y s ic s  Department 
Poona U n i v e r s i t y ,  Pune.

13.. P r o f .  A .K . D a l lu d d in ,
3 o in t  D i r e c t o r ,  NCERT

1 P r o f .  H *S . Sriv/astav/a,
DEAN (Ac ‘=^d0mic), NCERT

15^ P r o f .  (W r s . )  Archana Sharma,
C a lc u t ta  U n i v e r s i t y ,

16. S h r i  S , R .  Chopra,
S . R . O . ,  P lan n in g  Commissioh,

Note s- S h r i  n»R# K o lh a tk a r ,  A d v is e r  (E d u c a t io n )P la n n in g  
Commission could not a t ten d  as he uas on tour.-



Annexure l \ l P la n n in g  Commission Order No,P-11 061/2/89-Edn • 
Dated 24th A p r i l ,  1909 as amended by Order dated 
11th n ay , 1 989,-

- 42 -

No.P-1106l/2/89-£dn 
Gov/ernment of In d ia  
P la n n in g  Commission 

(Ed u ca t io n  D i v i s i o n )
• • • • • •

O R D E R

Yojana Bhax/an, 
Sansad n a rg , 
Neu D e lh i ,
D t. 2 4 .4 .0 9 .

S u b je c t  i  Uays & Means to  Improv/e Under-Graduate Se ien ce  
E d u c a t io n  at Ind ian  U n iv / e r s i t ie s / C o l le g e s «

In a m eeting he ld  on 10th rOarch, 19B9 under the  
Chairm anship  o f P r o f .  P .N .  S r iv a s ta v / a ,  rOember, P lan n in g  
Commission to  d is cu s s  the  uays and means to  impro\/e under­
g radua te  S c ie n c e  Educa t ion  a t  Indian U n i\ / e rs i t ie s / C o l le g e s  , 
i t  was decided  to  c o n s i tu te  a Ubrking Group to  yo rk  out the  
d e t a i l s  f o r  im p lem enta tion  of the recommendations made in t h i s  
m eeting .

2 . The com position  of the  Working Group is  g iven  b e lo y :-

1 .-

2 ..

3#

4.

5.'

6 . 

7.

P r o f .  \y.G. B h id e ,
Head of the  P h y s ic s  Department, 
Poona U n i v e r s i t y ,  Pune;
P r o f .  T.\/. Ram akrishna, 
I . I . S c . , ,  B a n g a lo re .
S h .  P .  N a ta ra ja n ,
Development O f f i c e r ,
Madras U n i v e r s i t y ,  Madras 
P r o f .  H .D, K esa r ,
Pun jab  U n i v e r s i t y ,  Chandigarh 
P r o f .  R a is  Ahmed,
C-27, R a n j i t  S ingh B lo c k ,
A s iad  V i l l a g e ,  Neu D e lh i .
P r o f .  P .K.  Mohanty *
r  1_ . 1 «  I • O _  e  _  •)choo l of L i f e  S c ie n c e s ,  
3 au ah a r la l  Nehru U n iv e r s i t y jI__ i3 a u a h _____ _____
Neu D e lh i .P r n f .  H-S . S r i v a s t a v a , 
N .C . E . R .T . ,  Neu D e lh i

- Chairman

- Member

- Member

- Member

- Member

- Mefaber 

-■ Member



^  4 3 ‘-

8*' . P r o f .  Airvind Kumar, *
Member S e c r e t a r y  of th0
Homi Bhabha C en tre
fo r  S c ie n ce  E d u c a t io n , Bombay,

Adv/isor ( E d u c a t io n ) ,  ■
P lan n in g  Commission 
N eu D e lh i  or h is  nominee

- Hember

- Member

10*- S a c r e t a r y ,  U#G.C« 
or h is  nominee

- Member

3,. The Uork ing  Group u i l l  submit i t s  re p o r t  to  the
P lan n in g  Commission l a t e s t  by 31st ^ u ly ,  1989# ‘

Copy to

Sd/-
( 3# C. Dangual ) 

D i r e c to r  (A d m in is t r a t io n )

Sd/- 
( 3 . C. Dangual) 

D i r e c t o r  (A d m in is t r a t io n )

*  Name of P ro f#  Mohanty replacool th e  name of P r o f .  Ash ish  
D atta  and tho name of P r o f .  Ar\/ind Kumar uas added by 
P lan n in g  Commission order of e\/en No. D/11.5.1991,



I V

Annexura-V s Comments of Education Div/ision

The recommBndations of the  re p o r t  a re  y e l l  concei^/ed* 
I t  does suggest a v e r y  good t h r e e - t i e r  s t r u c t u r e  fo r  improv/ement 
of s c ie n c e  e d u c a t io n .  Our comments r e l a t e  to  the  fo l lo w in g  •-

' f  P l»nr»infl C o m tu is ^ tw o

' B R r w .................. . .
d m  ! ( , '  9

1)

2)

6.

The a l t e r n a t iw e  of opening neu c e n t r a l  i n s t i t u t i o n s  
has not been examined* I t s  im p l ic a t io n s  need to  
be yorked o u t .  I t  i s  r e c a l l e d  th a t  P r o f ,  R a is  
Ahmed had advocated  t h i s  a l t e r n a t i v e  in t lie  
meeting of the S t e e r in a  Group and i t  uas our 
e x p e c ta t io n  t h a t  t h i s  a l t e r n a t i v e  u i l l  f in d  a 
p la ce  in  the  Report#  T h is  i s  because ju s t  as 
t h i s  a l t e r n a t i v e  is  c o s t l y ,  i t  has a ls o  i t s  
advan tages . Thus , a t l e a s t  p a r t  of success of 
i r r * s  i s  due to  the  f a c t  t h a t  these  yere  ney 
i n s t i t u t i o n s ,  Ney i n s t i t u t i o n s  mean ney 
• Cu ltu re*  a ls o *

The d i s t r i b u t io n  of stream s in  the  scheme fo r  
h ig h ly  t a le n te d  s tuden ts-3  fo r  p h y s ic a l  s c ie n c e ,
2 fo r  l i f e  s c ie n c e  and 2 fo r  maths needs 
c o n s id e ra t io n *  Could ue not have equa l number of 
streams in l i f e  s c ie n c e ?
Tho o r g a n is a t io n a l  arrangement fo r  the  scheme 
fo r  h ig h ly  t a le n te d  s tu d e n ts-  2 a l t e r n a t i v e s  
are g iv e n - a d m in is t r a t io n  through T I F R / I I S c  
a d m in is t ra te d  through UGC* I t  i s  f e l t  t h a t  former 
a l t e rn a h  i\/o \s p r e fe r a b le *

C2657
P IA IW IN G  COMMISSION

I i

7*

)GS not d e a l  y i t h  r e s e r v in g  NTS 
)n - p ro fe s s io n a l  stream s on ly  t h i s  
Important f i n a n c i a l  c o n s id e r a t io n .

til BRARY..ifci recommendation t h a t  th e  C e n t r a l  Govt* should 
perm anently  fund the  scheme in c lu d in g  c o l le g e s  
i s  not in  o rd e r .  At the most, i t  can be fo r  
10 years  in s te a d  of u su a l 5 years  co rrespond ing  
to  5 year P lan *

The re p o r t  d e a l  y i t h  r e s t r u c t u r in g  of 3 yea r  
degree programme j(>-g 6 )* I t  yould  be b e t te r  
to  have a s e p e ra te  s e c t io n  on t h i s  in the  
con tex t of s c ie n c e  educat ion-suggest  ney 
courses y i t h  a p p l i c a t io n  o r i e n t a t io n .

The re p o r t  should d e a l  y i t h  the problem of 
r e c r u i t i n g  and r e t a in in g  s c ie n c e  te a ch e rs  in 
g r e a te r  d e t a i l s *  Ney o r g a n is a t io n a l  
arrangements f o r  the f a c u l t y  development & 
imoravBinent need to  be d e a l t  y i t h *
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