Typically, out of some 12 papers of the
same trend, if 8 were taken it became
‘general’, and if 12 were taken it be-
came ‘honours’, The difference in the
approach and spirit of the two, which is
linked with the difference of objectives,
got lost. The result has been that the
general student is left high and dry, as
also the teacher.

Even worse happened at the higher
secondary level. The NCERT, mistaking
the best research workers to be also the
best teachers and educationists, invited
several top elite people to head commit-
tees to write the syllabus and text mate-
rials. | do not at all cast any doubt on
their honesty in such selection. These
eminent people accepted the responsi-
bility, and I again do not have the least
doubt that they did mean doing good
service to the society in all honesty.
They are all, in my opinion, men of
great honour and competence in their
respective fields. What went wrong was
that they did not realize that education
is a separate field of specialization, re-
quiring different talents than only
knowledge of science. Further, they
were not prepared to give up their cur-
rent research involvements, and they left
most of the work for others to do. Yet
worse was that once the manuscript was
handed over by them, they did not have
control on the get-up, drawings, conduct
of examinations, etc. This cascading
series has done very considerable dam-
age to science education in India. One

has only to compare with the effort of
an agency like the Physical Sciences
Study Committee in the USA to find
how very poorly we have come forth in
this effort. I mention this in depth be-
cause the Academy appears to be enter-
ing the same kind of role, in all honesty,
of course, but without quite realizing
that education is a different field from
research.

Let me repeat that 1 have the highest
respect for the Fellows of the Academy
for their contributions to research. I also
have the confidence that the proposal
they have come up with springs from
the bottom of their heart. They really
mean to help education in science, In

that context, I have a few suggestions to
make:

(a) Let them not start a new journal in
science, but send their articles and sug-
gestions for improvement in science
education to the existing journals. T° eir
frequency can be increased; their vol-
ume per issue can also be increased. In
fact, even their format can be altered. I
am sure the Editors of the current jour-
nals will be only too happy to have
many of the contributors on their Board
of Editors.

(b) Let them use the channels of the
UGC subject Panels to initiate new
ideas and proposals, rather than create a
new power centre of their own. Let them
also use subjectwise teachers’ organiza-
tions as means of executing their pro-
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grammes. For physics, from IAPT, with
over 3000 members spread uniformly all
over India, and with its sustained work
over 10 years, they can feel sure of all
cooperation,

(c) Let us discuss in depth why phys-
Ics 1s losing all interest and excitement
as a subject to be learnt. In particular,
the laboratory component needs to be
¢xamined in depth. (But it cannot be a
casual matter.)

(d) Let them involve leading teachers
from the universities (as distinct from
leading researchers only) in whatever
they want to do for the advancement of
science education.

(e) Let the very idea of creating elite
centres for elite students be shelved
deep, and let us work for the uplift of
the largest masses through dedicated
teachers’ efforts, The processes of ex-
amination, selection of candidates as
also the institutions, and the seiection of
teachers, etc., are all fraught with great
danger. They may lead to more fragmen-

tation in the society, and particularly the
teachers.

[ appreciate the initiative taken by the
Academy. The purpose of this corre-
spondence 1s to get the best out of such
a powerful initiative.

D. P. KHANDELWAL

B-31, Koregaon Park,
Pune 411 001, India

OPINION

The Indian Academy of Sciences document on science
education in universities: A criticism

V. Sitaramam

I was dismayed when I read the action
plan of the Academy for science educa-
tion 1n Universities. It is necessary to
assess what the Academy proposes vis-
a-vis what its predecessors have done.
The document rightly refers to the
Kothari Commission, a large tract that
bemoans the state of education even as
it stipulates what needs to be done. The

Academy document, more prosaic, more
clinical and consequently less transpar-
ent of its own shortcomings, has no
insights. If it has, these are suppressed
very successfully’.

There are three players in the educa-
tional scene: the teachers, the students
and, most importantly, theirr homes.
Each of these has undergone a sea
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change in the last few decades the world
over. The document reflects neither
their magnitude nor the implications.
Most importantly, the document ofters
no justification as to why science edu-
cation has to be given specific prefer-
ence. It has some maurginal statistics, as
a matter of numbers. The reasons behind
the numbers are anybody’s guess It
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students are not taking up scicnce, what
are the reasons? If they are taking up
science and not doing well, what are the
reasons? lastead of going tato a factual
analysis of what is the situation, the
document considers the simple-minded
scenanoe: put in money where the stu-
dents are good, the results are bound to
improve. A number of instances are
cited as patent successes such as the
Maths Programme and the Biotechnol-
ogy Programme. The document does not
reflect any of the existential concerns
that affect these so-called successful
programimes.

So the major concern js money. This
country has developed two major argu-
ments 1n defence of its failures: first that
there 1s never enough money and the
second that there 1s too much popula-
tion. Education and science are no ex-
ception. Good conscience for a scientist,
for a Head, for a Vice Chancellor is to
get money. Many of our mind-sets are
based on expenstve fallacies, which are
more 1important to understand than what
the Academy has to offer. Let me briefly
outline these.

Fallacy of money

Give better wages to teachers and
teaching improves. It did not. Easy re-
search money also will not improve
rescarch. In an excellent evaluation of
an Indian university in an anthropologi-
cal study, Don Kurtz wrote of how ma-
jority of the rural and a great deal of
urban teachers are busy with parallel
occupations So engrossing that their
teaching 1s a mere avocation. The
shocking thing about the university
leacher 1s not that he attends to other
Jjobs. A good many do not. Majority
spend their time vacuously without any
yardstick of achievement except routine
teaching. Someone should do elapsed
time analysis of a university teacher
(this 1s more difficult to assess in Na-
tional laboratories, where timings are
adhered to but there is no rule that one
should work!). This easy style of living
is reflected in the low level of mainte-
nance of buildings and rooms.

[t ts a sad mistake to imagine that one
is complaining about ail these, Actually
it 1S a very comfortable situation. There
is total lack of accountability. Good
manners and departmental espru de
corps see to it that no one is challenged.
Administration is usually very accom-
modating. Each faculty member has
enough reasons of committees of vari-
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ous kinds, politics, harassment and what
not to prevent him from teaching or
doing research?®.

Fallacy of perfectionism

This 15 the major bug bear of Indian
educational system. [ think that it is
time we realize that a great deal of stan-
dard teaching requires plain donkey
work. If it takes donkey work to teach at
the lower levels en masse, then either
we should be prepared to do donkey
work for majority of the time or we
should not be ashamed to appoint don-
keys to do that. This is what work ethic
i1s all about. Kothari wrote about the
requirement for a university teacher. He
wrote, 1n a sense correctly, that a one-
hour lecture should require 3~4 hours
worth of library and assignment work by
the student. That is not easy! If I have to
give a thinking lecture, original in con-
tent (as opposed to an information-
laden lecture), based on what I know,
without much preparation, 1 have at
most about 5-8 lectures to give per
year! Otherwise, I have to resort to ex-
isting problems In books or reading
assignments to make them work.

[f we consider science of today as
perfect science, we already lost the bat-
tle. We would teach science as a fin-
ished polished perfect thing. It loses all
the uncertainties, imperfections, grey-
ness of the most exciting part of sci-
ence, 1.e. the developing science. The
most damaging aspect of education is
that most teachers take the finished as-
pect of science as gospel truth and con-
sider their job primarily one of giving
information. Science cannot be taught
without doing it. Alas, it also cannot be
done without sharing it. This was why
most argued that the universities should
be the places for research, a mould we
have thoroughly destroyed in this country.

It is not that there are no problems. If
we teach science as the grey imperfect
thing that it is, we lose most of our
audience. A sustained effort at teaching
the method of science to M Sc¢ Biotech-
nology students over 5—6 years convinced
me of the futility of it to get it revoked
from the syllabus! It is not possible to
teach something in 1solation when it 1S not
shared by bulk of other teachers.

Fallacy of merit®

This country started 1ITs with the hope
that if we take the best and put them

where they do better, everything will be
alright. What have they done after 1ITs?
[f intelligent people need to be doing
science, why is it that so few of our
brethren in IITs have impressed these
growing and glowing minds towards
fashions and passions of science and
rescarch? Why do many opt for the
Citibank? The students who get 1into
HTs by grind do so under a number of
compuisions, parental pressure being
the most, peer pressure the next. An
individual’s choice for a subject is dic-
tated not by active interest but by the
current mores and the order of mert.
Merit does not seek personal involve-
ment. What has recognition of merit led
to? The evidence 1s clear that any rec-
ognition leads only to easy life. So does
tack of recognition, which blunts ambi-
tion. What we fail to see is that by
sequestering them into a privileged com-
munity, we have raised their expectations
without a provision for integration.

Fallacy of preaching

Most of us think that since we are doing
science, what we are doing interests our
students. There is also this law of dimin-
1shing returns in science. If you have
done science, if 1t is the best thing for
you, so be it. If an area has rewarded
you, 1t need not interest the discerning
youngster. The student wishes to exam-
ine his returns. Secondly, he wishes to
know if you work {= succeed).

Since most do not work by them-
selves in the absence of students and
assistants, and many do not work re-
gardless of students or asstistants, the
question of science in this country is
limited to what can be done by way of
PhD programmes, which are primarily
remote-control operations. We are talk-
ing about a very inexperienced work
force, whose life is limited to 4-5 years,
of which 70-80% is lost at the forma-
tive period and hardly 10-20% of the
professional life goes into research. If
we consider countries with much lesser
number of people, they have achieved
much more. The difference is not iIn
overall numbers but in working num-
bers. We have the least of the latter. These
cannot enthuse the newer entries towards
anything other than a retired lite,

Fallacy of rewards

Any reward system that is not heavily
backed by peer pressure is a disincen-
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tive rather than incentive. Scientists
would be no more than dictators of tin-
pot republics displaying rows of medals
that were not won in any baitie and were
largely self-endowed. Even then. the
real danger 1s not in the awards but in
the deliberate creation of pecking or-
ders. Lack of authenticity, the main
plague of Indian science, leads to many
alternate means to develop science and
education, all of which are doomed to
fail and they have. The best of the In-
dian institutions are imitative In the
absence of originality, and even more,
authenticity, where does excellence
come from?

There is something about the past and
present in the Indian scene of science
and education that is worth pondering
over. The key word is authenticity. I
refer first to the Kothari Commission
and then to the psychology of the mod-
ern student.

Fallacy of degradation

One discovers corruption and degrada-
tion as part of the middle-age crisis. Is
our science deteriorating? Or s the
middie-age science deteriorating®? |
would strongly recommend a reading of
Cicero to anyone who talks of contem-
porariness of corruption and degrada-
tion

When we are younger, we do see that
things are not going too well. Being
younger and optimistic, we let things be
and get busy with whatever we can do.
We soon run out of time. The crisis of
middle age is when we are running out
of new things to do and running even
more out of the time available to ys to
find new things to do. A clear case of
burad out options! When we {ind that
time 1s finally getting the better of us,
the sllusions fast disappear and we de-
spair of the things that would never be,
How well does the government recog-
nize science? How about a new NRI
untversity? We forget that we represent
a constituency and a trade union and we
forger that we have vested inlerests and
we  aiso conveniently forget that we
have larger responsibihities. Relevant
work in this country is shunned since it
involves commitment. Why do we
blame our poliscians for monopolizing
the public interest? Do we share any? [t
18 possible to live with all these imper-
fections among ourselves. But the in-
stant we arrogale ourselves 1o the
keepers of conscience, we certamly have
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gone mto a severe level of delusion.
Too many of us sit on too many commit-
tees too often as yesmen. We not only
achieve little but also allow things to
slide far. Kothari was deeply worried
about this docileness, this Jack of com-
prehension of larger scheme of things,

this apathy and cynicism and the lack of
ability to challenge the purpose.

Kothari’s forgotten plea

The conceptualization of a modern In-

dian university in the Western mould
was Jiterally a thought in the wilderness.
it was stated that universities control
colleges that are not even in the same
province. It was contrasted with Oxford
and Cambridge and the British thought
that one day these problems would dis-
appear when colleges do not depend on
remote control by distant yniversities.
The UGC came intg being and a lot of
universities followed, All of it was in-
evitable and did not worry Kothari. One
thing worried him mgogt. It was the inde-

pendence of thought, He was deeply
concerned about the fearlessness of the

Indian teacher. In fact, this js among the
few personalized and important topics
that he devoted most attention to.

Obviously, what Kothari was worried
most about was the lack of individuality
in the teaching community in this coun-
try, because that 1s what he wrote about.
He eloquently asked for it since this is
what we did not, do not and will not
have. W¢ actually confess this gently all
the time. When we say that we have
failed to develop adequate peer review
structure in the country, do we not mean
that we have become mercenaries, with
no love except for our own gains? We at
least admit our lack of honesty of pur-
pose.

I take it that sycophancy was what
worried Kothart most, The British loved
it. The colonial India had its ethical
roots in Rudyard Kipling and syco-
phancy’. Independent thought was pos-

sible. Fearlessness was most definitely

not®,

Kothari’s errors

The Kothari report wietded considerable
influence, We had M Phyl degrecs as a
further stepping stone between Masters
and PhD. There was (his pervading
mind-set that, in order to do something
new  and onginal, it requires proper
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preparation and that this preparation can
be imparted by the wise and holy. It is
now common knowledge that even a
Masters degree is a waste of time if the
B Sc is okay. The way to learn to swim
1§ to start swimming and not prepare
[ecture notes on swimming. So also in
rescarch. What do we find about
M Phils? These are etther clocking time
to go abroad or get married or indeci-
stvelty waiting for better opportunitics
like MBA or IAS. The right approach to
research is to get going and not to pre-
pare for it

The second error of Kothari was in
that he romantically believed that pro-
duction of some high-powered, expen-
sive structures for education for the
meritorious would enhance the capa-
bilities and the nation would benefit.
Yes and no. This class of problems has
at best a percolative effect. This con-
tributed more to the baseline than to the
top performers. Nation building requires
a lot of chores that may not have much
market value For instance, who would
g0 10 regional colleges 10 teach” When
the USA stopped the preferential import
of engineers, a fot of them stayed back
and now we have some Ph D’s teaching
in colleges, which was never the case.
Other than a marginal percolation, have
these edifices contributed significantly
(considering the money poured 1n) to
the growth’'? The error 1s not in asking
for ment-oriented establishments of
high cost and fidelity in performance.
The error is in assuming that such
structures would be possible in a time-
lasting manner and that the results
would be independent of the social cir-
cumstances and matket forces. The kids
who study there come from families and
families have aspirations. The question
(s, <Io they match?

The major problem lies in the roman-
tic notion of merit. Merit yields results
(for the individual) and results lead to
power. The shortcut is that let ment be
assumcd and not won. We¢ have only
tenured positions Who cares whether a
qualificd person does not work or an
unqualilied person does not work. The
end result is the same, Universities have
offered us exactly this, This heady brew
of nonpciformance. There is no aca-
demic audit in any university, What s
in guestion is not merit but the aftiude
to the job at hand Merit does not ensure
that and. therefore, it is not a sulficient
condition for performanee We have nal
evolved a system that ensuies merit as
well as attiude,
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The market force logic

When we were young (I grew up in a
University Campus). everyone told us
that it would be good to take up a pro-
fesstonal course since jobs are casier to
get and assured income is what life is all
about. While that may well be, the aca-
demics were also seen to be doing
things on their own and appeared to be
equaily comfortable. While emphasizing
the material things. there was a simulta-
neous de-emphasizing of their primacy
in life, we have not heard in schools and
colleges anything other than that educa-
tion s everything and everything else is
of less worth. A mind-set that persisted
by frequent repetition. The market force
was always there®. Only, it was not put
on a pedestal ike now. The best always
exploited the best of the market since
they are both savvy and have highly
developed manipulative skills (as any
teacher would know). By de-
emphasizing the market forces, the sec-
ond best, though with higher motiva-
tion, got into education and related
areas, including government jobs Now
the industry, which 1s still considered
second-rate in the country, is picking up
these people vigorously. So enrolment
in science will plummet further since
new markets are opening up for them.
How many are taking language and
philosophy? Do we need any lesser
brains in these areas, however few may
be required?

What do we do today? In biotechnol-
ogy, we are supposed to encourage stu-
dents to go to industry. Since we speak
of tndustry, the students ask whether
they can have the cake and eat it too.
Can they finish the Ph D while working
for an industry and so on. Amazingly,
few students think beyond the self-
reference that they owe something to the
industry that is going to pay for their
upkeep. The Indian student is brought
up in such a sheltered manner that no
on¢ told him that there are no free
lunches in the free market €conomy.
Little emperors!

Whatever we do for Indian science,
elitist attitude will destroy performance.
It takes away opportunities from those
who need it most and fritter it away on
those who have the least commitment,
statistically speaking. Science and
knowledge are based on performance.
Merit is based on promise. These are
not the same thing. Power is based on
actualization by simply being there i.e.
where it counts. Ment and performance
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are routes to power. Neither individu-
ally nor both together are sufficient
conditions for  acquiring  power,
Amongst the proxy routes is what we
call nepotism, a word we reserve for the
individual. When a group is involved,
we call it social action and equal oppor-
tunities employment. There 1s no point
in getting our hackles raised. All these
explicity recognize that being there is
what matters in society and, therefore,
in the absence of critical performance
criteria, everybody will insist on equal
opportunity to get thére.

Teachers, the romantic
diehards

Pune University has an intcresting ex-
perience, since it housed till recently
zoology and biotechnology in the same
department, the former by local ment
and the latter by national selection. As
an insider, [ tried to ¢valuate what moti-
vates the teachers the most. The bio-
technology students represent, on an
average, a more cosmopolitan cross-
section and perform better. However,
one needs to listen to the teachers about
their attitudes to these students. The
university teachers, unlike the guest
lecturers from national laboratories,
react differently. First of all they com-
plain often that these students are less
sincere and more arrogant. When the
same complaint comes too often from
even the better teachers, one worries.
What I saw was an amazingly simple
matter in academic psychology. The
faculty claim that while a lot of teaching
is drudgery, the tedium is made up by
the few students who perform very well.
The usual university students tend to be
of uniformly lower level, barring these
occasional performers, and their moti-
vation also tends to be uniform. In this
low-average class of performance, the
occasional good student could bring
tears to the eyes. Of course, it is not as
simple as that. Actually many of them
are exceptionally nice kids, often very
sweet and most polite. They are quite
diffident and yet when handled gently
can be motivated to a higher level than
one would consider it possible. On the
other hand, the biotech students are, on
an average, better in their intelligence,
with less of an excuse for goofing,
which makes the teachers mad. More
than 50% of them have no interest in
what they do once the novelty of Pune
life wears off. Thus, we see better per-
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formers with a higher level of variance
in their motivation and performance
among the biotechs. It is definitely more
painful to see a better student being a
nonperformer than a lesser student
Since such a possibility arises more in
biotechnology than in zoology, the atti-
tudes of the teachers too have shown
variable level of weathering towards
these students. Better students breed
cynicism faster in teachers than lesser
students. The culprit is the variance in
attitudes at constant capability! This
was confirmed by some IIT faculty as
well in personal discussions.

We have occasional departments in
the universities with considerably better
cross-section of teachers, at least on an
average. The student imputs are no bet-
ter. However, the teachers generally do
not innovate in teaching simply because
this is a bother. That is what worried
Kothari. This oppressive (conventional)
wisdom that aborts action even before it
1s contemplated!

The psychology of
nonperformers

In the final analysis we need to contend
with nonperformers. Lack of intelli-
gence does not correlate well with non-
performers any more than intelligence
assures performance. The key factor is
the attitude. What drives people to non-
performance? Are they made or are they
bred?

We cry a lot about changing values
and loss of traditional modes of living
for all the wrong reasons. In the larger
joint families, the average attention on a
single child is negligible. There are so
many. Largely the children look after
themselves with marginal contact with
adults. What happens now? With the
increase in nuclear families, the child
(we two and ours two!) now has two
pairs of grandparents and one set of
parents who dote on the single or the
well-spaced two children. The parents,
both working, come home with a heavy
guilt feeling that they are neglecting the
children. This view is heavily reinforced
by the ageing grandparents, whose jus-
tification for hanging around is that they
are needed to fortify (or disabie?) the
minds of the younger with their notions
(when we were younger, we rarely
spoke to the elders and, fortunately,
they spoke to us even more rarely) since
the parents are neglecting the children,
The guilt complexes lead to overindui-
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gence of the children, Thus, little em-
perors are born. Once born and bred,
they stay! China is reeling under the
impact of these little emperors. I have
interviewed a large number of students
now. [ have no doubt that we have our
own growing numbers of little emper-
OrS.

We have been devoid of performance
in this country for a long time. There
must be deep-seated reasons here for
this. Individual excuses or else a social
reason lhike population or caste cannot
be made responsible for it We need to
consider it @ malter of highest priority
as to what makes our youngsters untick,
We need to determine the behavioural
strategies we adopt with great care as
parents, teachers, grandparents, or
what have you, that rob the children of
thewr tnittative. There are many things
that we do not know about our young-
sters. Most of all we do not know how
much of insecurity is critical and un-
damaging to the youngsters to ensure
their performance. We need to consider
even thewr social mores, driving force
for smoking to harder habit like drugs,
AIDS etc. Unfortunately, there are few
meaningful studies on a cross-section of
people that represent tomorrow,

What we require i1s a professional
psychological survey aimed at the per-
formers and the nonperformers In spite
of the fact that I believe that 1 have seen
a rcasonably large sample of semi-
performers (as in biotechnology as well
as in [ITs and so on), I feel it is very
prudent to have some assessment of
what 1s going on. We need thumdb naijl
skctches of what the parents think, We
need to know what made the studeants
opt for what they did. Above all, we
have to examine why the Indian science
student has delayed social puberty, 1
have seen several students react to their
first time out-ot-home atmosphere as if
there is no tomorrow for catching up
with all the lost time. We have social
dsmensions and problems of a farge kind
that determine the behaviour of the
youngsters.

This 15 where the notion of perfec-
tionism hurts  Science is perhaps the
only avenue tn academic life in which a
mediocre person can do well, Arts and
humanitics are brutal. To do well you
have Lo be very good tndeed [nstead of
emphasizing  performance  that  we
should, we emphasize promise, There is
no other way o understand the Acad-
emy document., Performance requires
motivation and maotivation s in the

OPINION

realm of psychology, an aspect of hu-
man beings that the Academy was deaf-
eningly silent about.

The approach of the Academy is not
without blinkers. First we have those
who take up science because they have
not been pushed enough to get into
competitive exams. Then we worry
about their future since we find the op-
ttons diminishing. A lot of ideas get
generated: NR] universities, new initia-
tives for science and so on In all thus
we ensure the basic attitude that spend-
ing money is good enough.

The action programme by the
Academy: How justified is the
fund allocation?

The Academy followed up the recom-
mendations of the Planning Commuission
and suggested spending some 25 crores
on the gifted, 60 crores on the less
gifted and another 30 crores on the rest.
At the face value, it looks reasonable.
Have another look and you would be
horrified (Figure 1). The numbers look
alright grossty. The Academy is suggest-
ing spending some Rs. 15,000 per capita
on some 700 students of the tier I per
year, some Rs, 1000 per capita on some
25,000 students of the tier 11 and some
Rs. 100 per capita on some 1,23,000
students — the rest. These being 1989
figures, an upward revision of some
5~8-fold would be in order. | have no
doubt that there i1s no 11} will and the
recommendations were made with the
best of intentions. But then, good inten-
tions are what they are. Where do they
lead us? On the one hand, we are talking
about 60 crores (tier II) of the same
level of incomplete education, while we
are offering 30 crores of placebo as a
political gimmick to concentrate 25
crores on the (?) desirables. We are
talking about, with a straight face, creat-
ing a yet another group of not-so-little
emperors who will also become self-
sccking snobs, They would also be al-
icnated and subservient to all that is
Western, with a goal no more than to
dwell on a postdoctoral fellowship
abroad. For a few more dollars! Yes,
Kothart had a justification then. The
performance outcome of higher citadels
of learning towards science education,
or even education in general, was not
understood then, The age of innocence
may be forgiven. Yet we are talking
about reinforcing majordy  of  these
‘fatures’ (the Academy was abyo clear
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that these were rejects of an earlier se-
lection process) with a system of educa-
tion so far removed from their own
brethren and for which they have done
mighty f[ittle to earn.

When they graduate, their expecia-
tions will be very high. We have been
fighting a losing battle with the biotech
students and their attitudes, of levity
and lack of sense of proportion. We
created an artifictal market, It was not
bad, insofar as the pressure was kept
high on them and they were made to
work, such that even routine practicals
ran past midnight. When relaxation has
set in due to inadequate induction of
new faculty, and the change in attitudes
with time, we find that even their CSIR--
UGC scores have begun to dip. What
the Department of Biotcchnology has
done is losing an excellent imtiative,
and not help setting the norms. Uni-
versities have thewr own momentum f{or
the inevitable downward slide and
oblivion for any programme.

What should the Academy do?

The intetligentsta in this country can
achieve more for this country, if they
display greater humility. {f not, we have
these recurring and persistent unages of
Don Quixotes running at wind mdls.

[ think that the Academy should con-
finug to promote debate and help pro-
voke people. [t cettaily provoked mie
into writing this, possthly much against
better judgement. It should have detinue
aad tangible poals that help ideas and
proposals for school education, videos,
cte. It should also learn from the
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existing expenence in media manage-
ment It is time we analvee and tell the
L GC how poor many programmes on
the countrywide classroom are. The
Academy should primarily help moti-
vate any and all programmes that are
based on individual mitiative,

Above all. the Academy should stop
wornving about excellent science and
start worrying about existing science
and the ewisting practitioners L xisting
problems are there only because the
available solutions do not work. A re-
current problem often requires a drastic
change 1n the mind-set. The Academy
also should stop worrying about NSUs.
W e have built many edifices. There will
be more. If we are more worried only
about losing the piece of cake, we will
have no moral justification for the stand
we take. 1s all the UGC money going to
teaching departments and to equip them
better? Have major chunks gone else-
where?

Is there a definitive, prospective
course of action urgently required? Yes,
I believe that it is fime we get the edu-
cattonal system examined by profes-
sionals, including sociologists and
psychologists. What we need most is
painstaking definition of standards 1n all
that we do and the minimum that we can
tolerate. It is the mimimum and only the
mimimum that we need to define. The
government will not help here since it
caters to a different constituency. Only
we can help ourselves. Above all, it
should also help develop standards for
rating performances at all levels. Armed
with appropriate surveys and relevant
analyses, such an effort may bring out
some clarity on where to focus our ef-
forts for maximum results. Another area
is to begin a serious exercise in cost-
benefit analysis and a realistic appraisal
of minimum funding for all untversities
for given courses. The newly started
National Assessment and Accreditation
Council has aspirations and plans in this

direction, which would require consid-
erable help from the academic com-
munity.

Centrahization of education was 1n-
herent to the Academy’s idea of picking
a few as the best students in science. It
has its evils and is even nontangible due
to the displacements involved A larger
goal may be to take higher education
out of concurrent list, 1f we have to
survive the competition following lib-
eralization, since we simply have to do
better. In any event, the solutions run
deeper than realized in the Academy
document. 1t is time we shed the proven
unsuccessful paths and exercise the
same quality of vision that we envisage
for the future students.

Notes

. Peter Medawar 1n his Advice (o a Young
Scientist remarked that there have been two
preceding instances wheretn an advice to the
younger was attempted. One 1s Polonius’

advice to his son in Hamlet, that gives theg

basics of nomnvolvement ... ‘netther a
borrower nor a lender be’. A later effort was
Lord Chesterfield’s advice to his son, which,
aptly summarized, taught his son the behav-
iour of a courtier and the morals of a whore
In attempting to advice the younger, it was
necessary for Medawar to steer clear of the
shortcomings of his illustrious predecessors,
So he came up with a book that tells you
how to excel in science 1if you are already
born with a silver spoon in your mouth!

2. The Academy wrote of conveying the
excitement of science to young minds Pooh!
In a class of 100 students or more, teaching
the same topic for over 23 years, what ex-
citement does one convey and to whom?
Even 1f one starts well, how long will he
sustain?

3 ‘I am profoundly suspicious of the “A”
man He can say back what you want to hear
in an examination, and’ ... ‘you must give
him his “A” 1f he says 1t back, but the ability
not to say the willingness to give you back
what is expected of him argues a certain
shallowness and superficiality Your “B”
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man may be muddle-hecaded but muddle-
headcdness 1s a condition precedent to inde-
pendent thought.. " AN Whitehead, The
Dialogues

4 Or s that since Fellows of Academy
come into being in their middle age, there s
a comcidence in the way things are per-
ceived to be wrong?

5 Ramanujan was the vilimate e¢xample of
colomal legacy The moral of Ramanujan 1s
not that Indian genius exists The moral i1s
that the only salvation for the Indian scien-
tist s International science, where he will
have a better and fairer chance than in the
Indian scene.

6 This 1s a tradition that 1s not lost to this
date Rotation of headship (of a department)
does not matter Having speat nearcly a dec-
ade tn a university, I reahize that 1t 1s merely
of rotation of one to whom obseguiousness
must be tendcred to A well-practised ploy to
a countryman to whom polytheism s deeply
enshrined 1n the heart

7 It 1s ttme someone does a cost—benefit

analysis of educational structures the same

way as we have done for dams Taken the
overall scenario, the cost-benefit analysis

showed that development 15 not without cost

The cost—benefit analysis should take into

account the cost of diverting money and
personnel from the educational system and
the effects on the dilution that ensued

8 ‘1 do not beheve that the modern parent

of any class is more mercenary than his

predecessors When classics was the road to
advancement, classics was the popular sub-

ject for study Opportunity has now shifted

1ts focation, and classics is in danger Was it
not Aristotle who satd that a good income
was a desirable adjunct to an mtellectual
life? | wounder how Arnstotle as a parent
would have struck a headmaster of our great
public schools From my slight knowledge of
Aristotle, | suspect that there would have
been an argument, and that Arnistotle would
have got the best of 1t AL N Whitehead,
The Aims of Educanon
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SCIENTIFIC CORRESPONDENCE

Development of cultured tomate anther to a fruit-like structure accompanied

by in vitro ripening

With a view to regenerate haploid plants
of tomato, anthers carrying microspores
at uninucleate stage (buds of 8~10 mm)
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from glasshouse-grown plants of cv.

Arka Saurabh were cultured in vitro.
The medium comprised Murashige and

Skoog' inorganic and organic constitu-
ents, 3% sucrose and 0.25% gelrite (pH
5.8). Factorial combinations of Kinetin
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