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the chimp \1 was capable of doing She

would correctly press the key for the
number three whether she was shown
three penctls or three spoons on the
camputer sceeen. We do not yet know
whether the bees can perform such true
counling and so they can only be said to
have mastered the second stage in the
evolution of counting, which for lack of
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a better term 1s called ‘protocounting’.
The answer to the question in the title
then is that chimps can count and bees
can at [cast protocount!

] Matsuzawa., T, Nature, 1985, 315, 57-
59

2. Chattka, L and Geiger, K, Anim. Behav ,
1905, 49, 159164

NSU: An experiment unlikely to succeed

Y. P. Joshi

The abridged version of Mahajan’s pro-
posal for a National Science University
(NSU) and the comments of some aca-
demics on that subject (Current Science.
October and November 1994 issues)
make interesting and informative read-
ing. By inviting the views of your read-
ers, you have initiated a dcbate on
whether a science university at all needs
to be established. and how that univer-
sity. if it comes into being, should be
managed. | understand that the Indian
government and many others who are
involved in the decision-making ma-
chinery are aiready working seriously
on the proposal. and I am almost certain
that a debate open to all will hardly
have any effect on their grand plans.
Yet, I feel it would be interesting to
share my views with the readership of
Current Science.

Service at a high premium

| find Mahajan’s proposal amusing.
There are a number of points that come
to my mind., According to him there are
a large number of nonresident Indian
scientssts (NRISs) who are eager to
serve this country. Mahajan expresses
their keenness through statements hke
.. . foreign-based Indians can repay
some of their dcbts to the country of
their birth’. Such statements sound very
appealing and they are often highly
cifective 1n arousing the sentiments and
winming the favour of those who are not
In a position to study in detail and to
understand an issue at stake and simply
trust the gravity of the objectives of a
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proposal. Statements of this sort ar¢
typical of politiclans, who are known to
be in the habit of exploiting the senti-
ments of the masses and pose to be their
real benefactors. But it ts well-known
that they rarely mean what they say and
their ultimate interest lies in securing
their own political and social position,
The first question [ should ask is
whether the NRISs are also playing a
gimmick just as the politicians do. If
they are really kcen to serve this nation,
why should they do that on the terms
and conditions dictated by themselves?
The NSU is a facility that they demand
before they begin to serve and this fa-
cility is supposed to have a structure of
their choice. The very idea that there
should be a university comparable with
the best in the West. a university where
the NRISs form a floating faculty, a
untversity which is managed. if not fully
then at least partly, by them and other
foreign scientists, a university that of-
fers latest amenities to them by facilitat-
ing their stay and movement (like
proximity to an international airport),
sounds rather ridiculous. Demanding
this much from the country they want to
serve is, in my opinion, tantamount to
saying ‘Oh my country, 1 wish I could
serve you, but would you first offer the
amenities I want?’,

NSU an international centre

Many of my colleagues and [ feel that
an NSU that is managed 1n a manner
proposed by Mahajan can be better re-

3 Galhstel. C R, The Organisation of Learn-
ing, MIT Press, Cambridge, MA, 1990
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garded as a foreign university on Indian
soil. Or would it be just one more [CTP
(International Centre for Theoretical
Physics, Italy) based in India? I am not
sure if the research being carried at such
an institution can be claimed to be truly
Indian; it should better be regarded as a
work from an international centre.
Whether this university would serve the
nation is doubtful, but it would defi-
nitely serve the NRISs, by offering them
a place where they could stay com-
fortably while on a visit to this country.
so that they would have to face mini-
mum amount of inconvenience. By
having all facilities at their command,
they would have little to lose academi-
cally or in terms of physical inconven-
ience and at the same time would boast
of having served a nation facing aca-
demic crisis. This i1s the sort of appre-
hension that some of my colleagues
harbour.

Political and government
interferente

The NSU is planned to have a manage-
ment system totally new to us Indians
Whether that would succeed and would
continue for long is doubtful In a
democratic country {which we claim
ourselves to be) guided by socialistic
ideals, it remains uncertain if tht sug-
gested management structure ¢an D¢
acceptable. In a country where nation-
alization and denationalization of insti-
futions 1s a process determined by the
whimsical political decisions of the
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party in power, and where, in the name
of the welfare of the society, new pro-
jects are mitiated by one government
and abandoned by another, it is hard to
believe that such a management system
can stay for long. For the establishment
of NSU the major contribution to the
initial funds has to come from the
Indian government. Will it then be pos-
sible to insulate the management from
government interference? Even for to-
tally voluntary organizations, drawing
no government grants, much depends on
the mercy of the governments. Then
how can a university that 1s supposed
to serve a serious and noble national
objective remain free from political and
covernment interference? 1 fear that the
university will eventually meet an un-
predictable fate. /r would have been
better for the enthusiasts of NSU to
show no dependence on the government
for funds and to seck voluntary dona-
tions from 1individuals, social institu-
tions and industrial  organizations.
Establishment of educational institutions
by nongovernment organizations 1s nhot
uncommon. Such institutions can hope to
suffer less from outside interference.

Deep-rooted complex

It 1s stated that the progress of NSU
would be reviewed periodically by an
academic body having an international
character and consisting of some foreign
and nonresident Indian  scientists/
academics. I am unable to understand
why the panel of experts should com-
prise members from the intcrnational
community. Does it reflect the deep-
rootecd psychological complex that we
Indians have been suffering from —a
complex that foreigners are superior o
us not only in inteliectual pursuit but
also in critical, objective and honest
evaluation of the progress in any field?
Arc we sure that foreigners and nonresi-
dent Indians wilf be more¢ objective and
honest In
NSU’'s progress, and that they would
fecl more concerned for the meaningful
functioning of the said university? It
scems that we [Indiany have lost self-
confidence and dignity and have devel-
oped a habit of recerving guidance from
international agencees on every subfect.

The human factor

Fhese days it has become a tashion to
Jiscuss thie detertoration of our scienge

making an assessment of
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education and science research. Who is
responsible for the sad state of attairs is
a question we never care to answer in
clear terms. Very often the blame is laid
on agencies which are vaguely defined
in this context. We would say that the
administration 1s responsible or the
system 1s defective. But never do we
realize that an administrative machinery
or system consists of human beings and,
therefore, there must be some of us ul-
timately responsible for the mess. Who
are they? There 1s rarely any categorical
answer from any quarter. We have de-
veloped the habit of passing highly gen-
eralized remarks. For example, we
might say vice-chancellors of universi-
ties, directors of institutes, and heads of
departments have not been careful in
discharging their duties and in raising or
even in maintaining the standards of
their respective organizations. Such
generalized statements do not make
much sense, because what i1s really
needed is to identify precisely the indi-
viduals who could be held responsible,
whno could be questioned for their fail-
ure, who could be relieved of the re-
sponsibilities entrusted to them and,
most importantly, against whom deter-
rent (or even punitive) action could be
initiated. No identification process has
ever been undertaken by groups of in-
dividuals, voluntary organizations or
government agencics. When there is no
such identification, 1t 1s hard to under-
stand how the management of the pro-

posed NSU would go into the hands of

deserving individuals. Will it be possi-
ble for the NSU to insulate itself from
those who have so far been allegedly
mismanaging the UGC, the national
laboratories, the universities, and other
institutions? In the present circum-
stances, benefit of doubt will have to be
awarded to everybody, and anyone who
happens to be resourceful to carn the
top position in some academic organi-
zation will also get an cntry into the
management body of the NSU. Will the
NSU be in safcr hands? It is ironical
that we adnut the existence of all-
permeating corruption in our society and
yet never hold any human being accournt-
able, as if some invisible foree or agency is
responsidble for the sorry state, This ap-
plics 1o all walks of life, including sci-
ence education and research

Island of excellence

fis true that our cducational system is
slmost callupsing and that the «andard
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of research is falling. This 1s one of the
strongest arguments being advocated in
favour of NSU’s cstablishment. It is
indeed unfortunate that our top intellec-
tuals do not argue in favour of adopting
corrective measures to improve the
functioning of the existing institutions.
And those who accept the responsibility
of managing the institutions and are
expected to implement corrective meas-
ures, whenever these are suggested,
have in practice little interest in doing
something truly constructive. They suc-
cumb more often than not to all sorts of
pressures, leading to further deteriora-
tion. This fact is being openly discussed
and admitted, but none is being held
explicitly responsible. Instead, many of
us have come out in support of untested
academic experiments of establishing
newer institutions as alternatives or
substitutes. That one or two such insti-
tutions will have a visible and signifi-
cant impact on Indian science is more a
matter of wishful thinking, of overen-
thusiasm, and of overoptimism, and is
definitely not based on any serious
analysis to understand the root causes of

. the deterioration in the field of science

and education. In my opinion, it would
be unwise to boast of improving Indian
science on the basis of one or two such
institutions, when a multitude of other
institutions continu¢ o function poorly
and remain neglected. All that the NSU
can do is to serve the purpose of a
handful of resourceful individuals who
are at present facing some sort of stag-
nation and are looking torward to find-
ing more avenues to  fulfill  thew
professional ambitions. Such an c¢hitist
island of excellence would defintels
offer to some fortunate scientists the
satisfaction of working In a place as
good as the best in the West, but the
majority of us may receive a demoralize-
ing effect from 1t

NSU as a model

It 18 bewmg argued that the proposed
NSU will have a very srgnihicant but
mdirect impact on Induan sccnee Ths
Wil happen presumably because it will
got as a model cducational orgamsation
for the rest of the universities and col-
lepes of the countiy  The coneept ol a
model s rather musleading i the press
ent conteznt Who needs a madel” Those
who have no wdea of how an orvantza-
Lo’y petdornianee cal be mproved
necd a moded 1o mtate e the aca-
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demics of Indian umiversities really
devord of meanmgful wdeas and are they
Just waiting {or an NSU to act as a bea-
con? Perhaps not. many of us know very
well at least in theory, what needs to be
done, The tragedy i1s that we have Jost
the will to act and to translate these
ideas into action. And this will to act
cannot be enthused in our minds by the
presence of an NSU. There are plenty of
pretexts for us not to practise what we
usually plead for in public discussions.
The idea of models has not succeeded
so far. To realize this we have to note
that organizations like the 11Sc and the
TIFR (and the ITs) are described to be
doing rather (or excellently) well. Why
have other academic institutions of the
country not fearnt anything from them
and failcd to improve their performance
or even to arrest their falling standards?
Some of the universities had been once
known for their high acadomic stan-
dards. but their glorious past is now
history. Experience suggests that gn
NSU would not have any catalytic effect
on the rest of the Indian universities.

Excellence without foundation

The major objective of the NSU will be
to bring excellence to Indian science.
This tmplies that not only will the fac-
ultly of the university be consisting of
scientists, teachers, experts in and dedi-
cated to their diverse fields of activity
but also the students graduating there
will be equally talented and determined
to pursue science. A pertinent question
which deserves serious thinking is-—
who would form the intake of the un-
dergraduate courses of this new uni-
versity? Our attempt at achieving excel-
lence at the university level is very
much like erecting a splendid building
on a weak foundation. At present all
education from primary to higher sec-
ondary is far from satisfactory and there
are only a few schools left which have
been maintaining their standards. The
NSU would perhaps succeed in attract-
ing some of the students from these
schools, but it would be wrong to claim
that the most talented out of the large
youth population are being identified
and attracted Unless we revamp the
lower-level education, identify the sci-
entifically talented students, and en-
courage them to pursue the study of
science, we¢ cannot hope to receive 1n
NSU the best of students, It appears that
the advocates of NSU have not given a
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serious thought to why talented students
are unlikely to enter an NSU. In the
existing socioeconomic conditions, a
student’s career is not determined by
his/ber talent but by a number of other
factors of nonacademic nature. Strong
family pressures, disappointing em-
ployment picture, political issues like
reservations, promotional and financial
prospects in different professions are
some of the factors that have a profound
effect on a student’s choice. For stu-
dents from the lower and middle
classes, employment security is often
the first priority, and to €arn this secu-
rity, more and more of our science stu-
dents are opting for an engineering or a
medical profession, their individual
tastes, temperaments and capabilities
remaining in most of the cases unimpor-
tant. The present-day students are facing
sirong stresses created by a variety of
competitive examinations that have
sometimes a devastating effect on their
hopes, confidence and talent. It must be
noted that feaching or research career
1s the last choice for the majorily of
students, who are becoming more con-
scious of careers characterized by pro-
fessional security, social prestige,
administrative powers and financial
gains. In this respect government admin-
istrative services have always been the
first choice for many bright students.
Many of our IIT graduates are now
switching over to glamorous adminis-
trative jobs. Lately, another new trend is
also visible: students are showing more
Interest in the study of commerce and
business management courses, not be-
cause they are specially talented in these
fields but simply because they find it
more profitable to join business corpo-
rations and eventually become execu-
tives. This means that in the existing
circumstances, scientifically talented
manpower is being lost to other profes-
sions. In this connection, we should
note that for the last several years the
central government has been selecting,
through its Science Talent Search
Scheme, bright students at their school-
leaving stage. But only a small percent-
age of students continue to study sci-
ence and later to accept a
teaching/rescarch career. Should we
then hope that the best of brains will opt
to graduate at the NSU to take up a sci-
ence career? Admittedly, a small num-
ber of students continue their interest in
the study of science and take a research
career, but even in their case the attrac-
tion of a visit abroad and an eventual
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stay there i1s the strongest motivating
force. It goes without denying that for
us Indians a stay in the West has its own
charms and that it adds to an individ-

ual’s social status and professional
prospects,

Export of trained graduates

Will the proposed NSU prove to be just

one more export house sending trained

graduates to the developed countrigs?

The IITs were established some four

decades ago with the high hope that the

engineers and technologists produced

by them will serve the needs of the

country and will prove to be our asset.

But it 1s an open fact that a large num-

ber of IIT graduates leave for US and

other countries, and the trend continues.

There must have been some reasons for
them to do so. It is not clear why those
reasons, whatever they are, will become
inoperative in the case of NSU gradu-
ates. The proponents of the new uni-
versity are hopeful that nothing like a
permanent brain drain will take place,
but they have not spelled out what solid
grounds they have for their high hopes.
Let us stop wishful thinking and admit
the bitter fact of life that the first con-
cern of an ordinary mortal is his‘her
own welfare. Not many peopie feel
equally (or in exceptional cases, more)
concerned with the society. People do
migrate {from one place to another In
search of better working conditions,
better professional prospects and more
financial gains. NRISs are themselves a
testimony to this migratory phenome-
non. A question then arises: Why would
not the NSU graduates leave the country
temporarily in the beginning and per-
manently at a later stage? It 1s true that
some scientists have a preference for
staying back in their homeland, but that
1S not because of a strong urge to serve
the nation. It is, in fact, because of
compelling social factors like strong
family bonds or the prospects of getting
more prestigious and powerful assign-
ments within the country. This would
apply to some of the would-be NSU
graduates but not to the majority of
them as is being hoped. In fact, 1t would
become a serious problem for these
graduates to find a place of their choice.
How can a graduate who 1s trained in a
research environment comparable with
the best in the world feel satisfaction in
working in any of the Indian universi-
ties discernibly inferior to NSU? 1 think
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the proponents of NSU do not have in
their mind IITs, TIFR, IISc¢ and a
handful others as the prospective em-
ployers of these graduates. And what
about the graduates of these institutions
themselves? Unless the funding and
working conditions of the existing uni-
versities/colleges are improved, no NSU
graduate would be prepared to join
them. Ironically, proposers of NSU are
not undertaking the task of improving
the lot of existing academic institutions
on priority basis.

Science and progress

Science is vital for the progress of the
nation and NSU would be one step in
this direction. This is the most impor-
tant point being used by the proponents
to justify the formation of a science
university. For many of us progress and
science are intimately linked things, but,
unfortunately, no scientist has ever
bothered to explain what really progress
means and how science contributes to
that progress. 1 do not find it easy to
define the term progress, but I believe it
must include in its definition all aspects
of human existence. In the context of a
nation, it must refer 1o the overall well-
being of its citizens and to a state in
which their intellectual, physical and
soclal aspirations approach near-fulfil-
ment. There 1s no denying that science
has played an extremely important role
in the advancement of human civiliza-
tion. It has opened a treasure of objec-
tive knowledge and in addition has
proved 1o be an effective instrument in
achieving seemingly impossible tasks.
In this sense it is an important, may be
essential, factor determining our prog-
ress. But the most important factor is
the human element itself. Progress of a
nation depends on the attitude, outlook,
temperament and work-culture adopted
by its people. At present we are facing a
crisis of social values and many of
our problems are cssentially of social
nature, which cannot be solved mercly
by an application of scicnce. National
progress demands a movement in which
people participate actively and con-
structively. Scicnce can provide an
instrument but cannot act as an agent to
effect a desired result, Our soctiety is
heading towards a state in which there
is no concept of accountability, no scnse
of responsihility, no respect for social
institutions, no adherence to pringcipled
politics and above all no feeling of na-

tional pride. I strongly believe that these

factors have, in fact, been responsible
for the deterioration in our education
and science. Unless an integrated effort
is made to bring about a social change
and to reestablish our social values, we
cannot hope to improve and maintain a
high level of science research. Any at-
tempt at bringing excellence in science
1s bound to be adversely affected by the
aforesaid social factors. Will it be pos-
sible for the NSU to insulate itself from
the rest of the society so that no social
pressures malign its functioning? An
attitude of let’s-hope-so will not work
miracles.

Modesty please, no arrogance

We should be somewhat moderate in
emphasizing the importance of science
and should present it in the right per-
spective. Science is important for two
reasons. The first is its knowledge con-
tent — the objective knowledge that
refers to our understanding the myster-
ies of nature. The second is its applica-
tional aspect. Knowledge is, in fact, not
much relevant to the general public;
only those who are involved in its study
appreciate its worth. In this context,
science is as much important as history,
literature and philosophy. What really
matters more is its applicational aspect.
People know science not through its
knowledge content but through its in-
numerable applications to real-life

physical problems. All societies of the

world have been supporting science
simply because of its capability of
solving our problems in a variely of
fields like transport. energy, communi-
cation, medicine, education and enter-
tainment, and now e¢cology and
pollution (which in part are the result of
injudicious and unrcstricted usage of
new gadgels available to humankind). In
the present age of consumerism and new
technology-based economic order, the
knowledge content of science 1S losing
its original refevance in the cyes of the
majority of people. What are the gains
of science that is being done or 13
planned to be donc has become an 1m-
portant question not only here in our
country but also the world over. The
worth of any scicnce rescarch that s
being done anywhere s being evaluated
in terms of the technology that can be
derived from it This (s an mmportant
point  we  should atl ponder  oyer
Whether research aimed at gaining aga-
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demic knowledge be encouraged, and to
what extent, is a sensitive question
which can be raised with equal empha-
sis in respect of many other fields of
human endeavour. I am not addressing
this question here. What 1s needed is to
recognize that not all research in sci-
ence can find a technological applica-
tion. It is not hard to identify research
activitiecs which can be put to practical
use in a relatively short time. It 1s also
possible to identify research problems,
which can prove technologically rele-
vant in not so distant a future. But it is
perhaps impossible to establish whether
a given research work can ever prove to
be beneficial as an applicable knowl-
edge. Our experience has shown that an
element of doubt often remains there. In
India, we have been in the habit of
awarding this benefit of doubt to every
piece of research. There 1s practically no
monitoring of the quality of research.
Technological progress of the country is
the central point when we have to jus-
tify and support science research, but
when it comes to real practice we hesi-
tate to evaluate even the academic worth
of a work. Should it not be spelled out
whether a research proposal i1s to be
supported purely for academic reasons
or for the conscquential technological
benefits? The NSU proposal does not
make it clear, to the extent [ could un-
derstand, which research it would sup-
port and emphasize.

Science research and the
changing scenario

While emphasizing the role of basic
science in respect of technological pro-
gress of the nation, proponents of NSU
have not paid due attention to the
transformation that the nature and style
ol science research has undergone dur-
ing this century, particularly in the sce-
ond half. Gone arc the days when
rescarch was to a large extent an ana-
tcur activity, Now it has taken a highly
formalized and professionahized shape
and is governed by the concepts of man-
agement, marketing and  salesmanship.
Science rescarch is no mote conlined w
the study of phenomena closely ¢on-
nected with everyday human experienge
as it used to be in the olden days. In this
cta of modem saence, research means
petformange of somewhat complicaivd
and hoeghly relined expenments amed al
Jiscoverntny and nterpretiog new and
often unprecedented  phenomena Ke-
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~earch activity now demands sophisti-
cated and expensive techniques, with
the result that the importiance of mone-
tary funds and funding agencies 1s rap-
idly growing. The funding agencies in
thesr turn have to make a direct and
foolproof assessment of the returns that
would flow from an investment in the
research activity. And the scientists are
faced with the problem of how to sell
thcir rescarch work as if it were neces-
sarily a consumer product. It must not
be 1pnored that management and control
ol science research is gradually shipping
into the hands of multinational com-
mercial organizations and the patenting
of all apphicable knowledge is becoming
a harsh reality. Basic science research
does sometimes result in new techno-
logical advancements as by-products,
but that happens when such research
demands new techniques and instrumen-
tation and this demand is fulfilled by
indigenous means. In our country basic
research often means data collection and
analysis using imported instruments, so0
that there is hardly any question of
achieving a technical breakthrough and
even a refinement in Instrumentation
(defence and space research being ex-
ceptions). At present, understanding
newer phenomena and thereby building
newer concepts 1s not as sertous a
probiem before us as achieving a higher
level of sophistication in existing tech-
nologies. 1 think something significant
cannot be attained unless research with
indigenously developed methods and
apparatuses is encouraged. Will the
NSU take due care in selecting the re-
search problems and the methods to be
adopted? Or will it justify in the name
of progress every piece of work using
imported apparatus?

Any hopes?

We are now living in the age of hypo-
cnsy and pretensions and the gap
between precept and practice 1s rapidly
erowing, 1 am not quite sure if the concern
being expressed by many of my colleagues
is penuine. My skepticism is based on
what | have been experiencing for about
the last two decades as a university
teacher. It is being openly admitted that
almost all the universities are plagued with
a variety of problems. Research journals
are either not avallable in these universi-
tigs, or are available rarely in time. The
libraries are mostly in shambies. Their
examination processes very often take
three to four months. Admission processes
ar¢ also equally and unnecessanly slow,
Vacations and holidays are avajlable in
plenty. Many of these are on trivial occa-
stons and can be avoided. Add to these the
number of days lost when these universi-
ties get closed on account of one agitation
or the other. The actual number of working
days available for teaching some of the
courses is much smaller than what the
UGC demands in principle. Admission
rules go on changing, not to encourage and
to attract bright students but to suit the
convenience of the university students and
employees. Selection committee meetings
are not held regularly, and in many de-
partments vacancies continug to remain
unfilled for several years altogether. In-
discipline amidst students and employees
has been recording a growth in majority of
these places of learning. The list of prob-
lems is not small. Ironically, some of these
universities have on their faculties FNAs,
FAScs, FNAScs, Bhatnagar awardees, etc.,
and others recognized natonally and in-
ternationally. Many of them have been
serving on a variety of national-level
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committees and are also strong advo-
cates of cxcellence in Indian science.
Perhaps thcy are contributing signifi-
cantly at the national level, but back
home 1n their respective places of aca-
demic activity, these top-ranking faculty
members have almost always failed to
make concerted efforts to bhelp thenwr
universities to get rid of the problems.
The apathy of these colleagues is un-
derstandable: in most of the affairs there
ts nothing much of their personal inter-
est. In such a situation, 1 wonder if pro-
posers of NSU would be fortunate
enough to get a different breed of
teacher scientists — people who arc not
only experts in their respective fields of
activity but are also genuinely con-
cerned with the problems of their insti-
tutions in particular and the society in
general.

A closing remark

Whenever a society is faced with seri-
ous problems, there appear on the scene
two types of forces. The first comprises
individuals, usually small in number,
who feel deeply concerned with the
state of affairs and get invoived in eas-
ing the situation, demanding little in
return from the society. The second
includes those whose concern is rather
superficial and who do not hesitate in
exploiting the situation to their advan-
tage. While doing so, they have to pose
before the masses as if they were the
real saviours. It is hard to know who
belongs to which one.

Y. P. Josht 15 in the Physics Depart-
ment, Banaras Hindu University,
Varanasi 221 005, india
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The National Science University and the politics of science In

India

S. R. Valluri

The scientific community owes much to
the editor of Current Science for initiat-
ing a debate in its pages in the 10 Octo-
ber 1994 issue by publishing a proposal
to start a National Science University
(NSU). The issues raised go far beyond
the case of NSU and indicate that not
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only the scientific community but SOCi-
ety at large is concerned about the S&T
scene in the country.

The general view that emerged from
the debate about the Mahajan/Srivastava
proposal to start the NSU was that it

deserved to be buried. However, few, if

any, cared to analyse his critical obser-
vations. Mahajan’s proposal was to
correct these distortions. The contribu-
tors to the debate cither ignored or
practically denied them in passing re-
marks. Perhaps our awareness and per-
ceptions of the politics of science
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