CORRESPONDENCE

Higher education in science: A matter of training

technicians?

‘A man who earns a reputation for being
skilled at a technical art is idiotic.
Because of his foolishness in concen-
frating his energies on one thing, he has
become good at it by refusing to think
of anything else. Such a person is of no
use at all.’

—Jocho Yamamoto (1658-1719)

After the bomb, an odd newcomer has
joined our nationalist iconography: the
old couple of Jawan and Kisan has now
been reinforced to complete a modemn
trimty — Jai Jawan, Jai Kisan, Jai Vigyan!
Interestingly, the latest addition is cun-
ously disembodied: beside the marching
Jawan and the toiling Kisan there
appears — not a Scientist, but Science. Is
this merely because Vigyan rhymes better
with Jawan and Kisan than Vaigyanik,
or are we allowed to read more into this?
1 would like to use this faceless Vigyan
as a metaphor for what 1 want to say
about our training of scientists. Specifi-
cally, since this 1s what I am familiar
with, I shall be discussing the teaching
of what, in many universities, is still
thought of as ‘modem biology’ (as
opposed to ...?). Much of this will
surely apply to other areas of science as
well.

After a decade of tcaching post-graduate
biology to students of biotechnology and
microbiology, I find myself looking back
in ... well, if not anger, then certainly
uneasiness. What arc we training our
students to be, and why? It 1s not a
question we ask ourselves too often, not
even when we pondcr changes in syllabus,
which arc simply made to ‘keep up’ with
developments, or to remedy perceived
lacunae. It is an article of faith that we
are training our students to become good
researchers. Who would want to quarrel
with that? But then, how do we judgce
who will bhecome a good rescarcher?

Someonc with  well-developed  skills
for satisfying the demands of the
formal evaluation system?  Somcone

well-versed in the standard lab  tech-
niques? Or is there something more? And
where will tns good  rescarcher  be
required —in laboratorics of universities
and research insttutes, in ndustrial

research labs, or even in agricultural,
medical or ecological field work, in India
or abroad?

The answers are not clear, but to my
mind, two aspects stand out: (i) The
design and operation of those biology
courses which are not altogether obsolete,
is directed towards producing technicians.
(11) A large fraction of the students who
perform well in these courses eventually
go abroad, often for good.

These two aspects are not entirely un-
connected. The scientific labour market
saw extensive globalization long before
it became the buzz word it is today.
Crudely put, the advanced capitalist
economies require scientific manpower,
and we provide a part of that requirement.
This 1s not to say that individual Indian
scientists cannot do well or occupy
positions of eminence when they work
abroad. But on a larger scale, what the
scientific enterprises of countries, like the
USA 1n particular, require from countries
like ours is not scientists to occupy
positions of leadership, but technical
personnel to run their labs. And that is
what we provide. If the destination of
so many of our best-trained students is
labs 1n the USA or Europe, and tf those
countries require scientific labour, then
perhaps training our students as techni-
cians is the right thing for us to do. If,
that 1s, we wish to se¢c oursclves as
ancillary third world units turning out a
product which happens to be people.
Only, unlike other ancillaries, we do
not get paid for this product. So why
producc 11?

Or perhaps we are f{ulfilling a nced
within the country. After all, we are
trying to build — or at lcast modernize n
certain thrust areas ~a strong scientific
enterprise in India. Surcly therc is a
rcguirement  for competent  technicians
right here tn Indin? But 1s that the best
our cducational institutions —the better
colleges and university departments -~ can
do? Do we not all acknowledge that far
too much of the science prachised in India
is derivative, unimaginative, aimless”? Thal
we need more scientists with some vision
and an imagination that goes a  htde
beyond the purely technical? Are we pro-
ducing such scicntists in sufficient num-
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bers to populate more than a few labs
in some elite institutions?

But how can a system as moribund as
our university system-—a system which
does not encourage mediocrity but
enforces it—do any better than to
apprentice students into technical compe-
tence (where the facilities for even this
limited objective exist)? I cannot see any
answers to this dilemma. But [ do think
that 1f in places which have something
going for them we choose to be content
with providing mere technical training,
then there i1s little hope for improvement.
We just have to pray that the system
will permit a sufficiently large number
of ‘escapers’ —individuals who manage
to excel despite the system rather than
because of it.

Lastly, 1s it really fair to say that we
are geared towards training technicians
rather than complete scientists? I believe
it 1s, and that we are actively working
towards creating (or consolidating?) a
narrow, Philistine outlook in Indian sci-
ence. Admittedly, the malady does not
begin with higher education, but has its
roots all the way back in primary edu-
cation and more general social values.
But we do little to reverse it. The biology
we teach 1s a curious menu of bland
facts to be assimilatcd, with only the
occastonal garnishing of logic and context.
It 1s a strange world in which corrclation
casily collapses into causality; a world
in which the whole is less than the sum
of 1ts parts (and is often altogether lost
from view). We teach students about what
happens inside cells, but not to care about
how an entire crcature is put together,
far less how 1t actually looks trom the
outside. We teach what happens with
genes on time scales of seconds, hours,
days...but not over millions of yeuws.
Lvoluton might rate a mention when
students tearn that hacmoglobin and myo-
globin show sequence homology — beyond
that it is considered a waste of ume to
talh about it Increasingly, expertmental
techniques take precedence over the basic
concepts  and  brological  guestions W
which these technigues are meant to help
find answers, Porhaps we need to infuse
3 breath of old tashioned natural history
it our biology teaching, so that we do
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not fail to see the organisms for the
molecules, and it is not forgotten that
these. organisms, singly and in popula-
tions. lcad integrated lives outside of test
tubes and away from shiny instruments
and casy-to-use Kits.

Is it then a surprising situation if stu-
dents enter a course with npaive aims like
‘finding a cure for cancer’, only to lcave
with the noble aim of cloning and

sequencing a genc, never mind which
onc? Arc we not creating a situation
where the techniques justify the ends,
where the techniques are the ends? To
me, that is an intimidating thought. Vigyan
practised by scientists with no concerns
or informed opinions beyond their tech-
nical expertise may be convenient for
governments and burcaucracies. But in
an age in which science and technology

Where are our C. V. Ramans?

The discovery of fossiis of muiti-celled
animals which datc back to 1.1 billion
years by Pradeep K. Bose has made great
news. and rightly so. The media flashed
this news on 1 October. Some newspapers,
while reporting the ncws, tocuscd on the
conditions under which he had carried
out this rescarch work. At least one ncws-
paper soon followed this up by an editorial
which showed that it was honestly con-
cerned about it and wanted to highlight
poor infrastructure which this university
professor had —no access to intemet in
his office, no computer at home, nsuf-
ficient funds, no mentor nor pedigree,
lack of encouragement and so on.

While this is fine and does need to be
highlighted, there are several questions
which the public, the media and the
deciston makers need to answcer. What
fraction of teachers in the 250-odd Indian
universities have access to internet in
their office or have a computer at home?
There are many university departments
which do not even have a telephone,
How many teachers in Indian universities
have proper or reasonable funding for
carrying out their rescarch and the ncce-
ssary laboratory facilities of analysis, syn-
thesis and computation? [t 18 only on
such occasions when one of these teacher-
scientists discovers something really big
that public atlention tums to the ‘poor
teacher’. This is indeed a complex prob-
lem and it is necessary to analyse it from
various angles.

There are three kinds of universities
in our country. There are about a dozen
universilies cstablished by an act of the
Union government and financially sup-
ported by the University Grants Commis-
sion or directly by the Minisury of Human
Resource Development. Then, there are

about 75 deemed universities whose funds
come partly from the centre and partly
from the state. Finally, there¢ are about
150 universities created and supporied by
one of the state governments. The facili-
tics and infrastructure available in a cen-
tral university far outweigh those available
in a statc university. There are quite a
few slate universities where the depart-
ments do not have a ielephone line.

The offlice culture, the ten-to-five work-
img hours, failure to recogntze and
encourage excellence, failure to sift the
good from the not-so-good at all levels
from the wniversity to the UGC or state
governments and tolcrance of mediocrity
are some other factors which contribute
to the ethos, The recruitment procedure
and policy on teaching positions in most
universities Jead 1o anything but excel-
lence. I have yet to come across a single
university where the facully does not
complain about the poor library services.
It would be pertinent to ask as to how
many dcpartments allow tcachers and
research studcnts to work beyond rcgular
office hours. [t 1s just not recognized that
rescarch is an altogether different kind
of activity which is quite unlike any other
activity.

But unfortunately, many state govern-
mcnts do not cxpect their untversity and
college teachers to do any research work.
Tecaching is the primary and main activity.
If the tcachers engage themselves in
research activity, it is theirr own respon-
sibility and the university or the gavern-
ment  allows little remission in  (heir
teaching load or any funding for rescarch.

The condition of tcachers in colleges
is even worse. Thecy do not get basic
infrastructural facilities such as a table,
chair, cupboard, ctc. for thewr academic
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are increasingly confronted with moral
dilemmas, a Vigyan devoid of ethics (and
acsthetics) will readily lend itself to abuse.
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work or study. In spite of these poor
conditions, fairly heavy teaching load and
little encouragement from the higher-ups,
several teachers do wish to go for higher
acadcmiC pursuits.

There is, of course, the other side of
the ¢oin to0. Teachers cannot escape the
blame altogether and they are responsible
for the situation they find themselves 1n.
They, as a class, barnng exceptions, have
failed to dcliver the benefits of education
to the society. They have become entan-
gled in politicking and have failed to
show that they can participate in nation
building in a major way. As a result,
they are losing sympathy and support from
all the major sectors of society — public,
industry, and govermnment.

As a nation, we take pride in creating
new institutions, very often to satisfy
individual egos, rather than strengthening
the existing ones. Such institutions take
away a large chunk of budget in the
name of modernity and excellence, further
depriving the poorer institutions. How-
ever, we are unable to sustain its growth
or even its status quo over a longer
period of time. An institution may reach
its pcak within years of its establishment,
but the downslide soon sets 1n after a
few tndividuals leave thc instttution. Of
course, 1 have not counted the {ew peaks
of excellence tn terms of individuals or
departments or universities. What has
been described here is applicable to any
other areca or endeavour, be it mdustry
ar sport,

After independence several national
laboratories were established to cater to
rescarch in various areas. They were
created outside and independent of the
university system. The river of central
funds flowed through these national labo-
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