CHAPTER 3

How to Be Antiscientific

Lam not 2 commissioned officer in the Science Wars, If anything, ] am some-
thing between a common soldier and an interested witness to the current
hostiities. I was trained in genetics, but for many years 1 have been a historian
and sociologist of science, writing mostly about the development of science
in the seventeenth century.?  have suffered some minor shrapnel wounds
from wildly aimed shells, but, in the main, the Defenders of Science have
had bigger game to stalk and have left me ro get on with my work and to
" reflect from a somewhat disengaged perspective on what has been going on.

The immediate occasion for the Science Wars seems to be a series of
claims about science made by some sociologists, cultural historians, and
fuzzy-minded phitosophers. (In my ordinary work, distinctions between these
categories—and subdivisions within them—count as crucial, but in this
piece for general readers I mainly lump them together.} As a matter of con-
venience, | refer to propositions about science as “metascience,” and, be-
cause it is very important to be clear about what is at issue, 1 list here just a
few of the more contentious and provocative metascientific claims:

il

There is no such thing as the Scientific Method.

2. Modern science lives only in the day and for the day; it resembles much
more a stock-market speculation than a search for truth about nature,

3. New knowledge is not science unil it is made social.

4. An independent reality in the ordinary physical sense can neither be
ascribed to the phenomena nor to the agencies of observation.

5. The conceprual basis of physics is a free invention of the human mind.

6. Scientists do not find order in nature, they put it there.

7. Science does not deserve the reputation it has so widely gained . . .

of being wholly objective.
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8. The picture of the scientist as a man with an open mind, someone
who weighs the evidence for and against, is a lot of baloney.
9. Modern physics is based on some intrinsic acts of faith.
10. The scientific community is tolerant of unsubstantiated just-so stories.
1T, At any historical moment, what pass as acceptable scientific
explanations have both social determinants and social functions.

For many readers, even listing such statements is unnecessary: they will
already be thoroughly famitiar with sentiments like these associated with
the writings of sociologists of science and academic fellow-travelers, as they
will be equally familiar with the outraged reactions to them expressed by a
few natural scientists, convinced that such claims are motivated mainly or
solely by hostility to science, or that they proceed from ignorance of science,
or both. Science and rationality are said to be besieged by Barbarians at the
Gate, and, unless such assertions are exposed for the rubbish they are, the
institution of science, and its justified standing in modern culture, will be at
risk. It is therefore incumbent on leading scientists themselves to speak out,
to say what the real nature of science is, and to take a stand against the ig-
norance and the malevolence expressed in these claims.?

Nevertheless, I have to tell you—in the spirit of our troubled culture—
that you have just become a victim of yet another hoax. None of these
claims about the nature of science that I have just quoted, or minimally
paraphrased, does in fact come from a sociologist, or a cultural studies aca-
demic, or a feminist, or a Marxist theoretician. Each is taken from the meta-
scientific pronouncements of distinguished twentieth-century scientists, some
Nobel Prize winners. (See the end of this chapter for a list of the sources.}
Their authors include immunologist Peter Medawar, biochemists Erwin Char-
gaff and Gunther Stent, entomologist E. O. Wilson, mathematician turned
scientific administrator Warren Weaver, physicists Niels Bohr, Brian Petley,
and Albert Einstein, and evolutionary geneticist Richard C. Lewontin. This
is not a mere party trick—a device to turn the tables or to play intellectual
ping pong—though it would seem so if T left it ac that. The point I want to
make here is substantial, interesting, and potentially constructive: practi-
cally all the ctaims about the nature of science that have occasioned such
violent reaction on the part of some recent Defenders of Science have been
intermittently but repeatedly expressed by scientists themselves: by many sci-
entists in many disciplines, over many years, and in many contexts.?

Accordingly, we can be clear about one thing: it cannot be the claims
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T Sprvieasey vk MusUMILL UK, IT 1S 0O Pas made such claims, and
what motives can be attributed—plausibly, if often inaccurately and un-
fairly—to the kinds of people making the claims. So one of the very few, and
very minor, modifications I have made in several of the quotations above is
the substitution of the third-person “they” or “scientists” or “physicists”

for the original “we.” We are BOW, it seems, on the familiar rerrain of every-
day life: members of a family are permitted ro say things about family affairs
that outsiders are not permitted to say. It is not just a matter of truth or ac-
curacy; it is a matter of decorum. Certain kinds of description will be heard
as unwarranted criticism if they come from those thought to lack the moral
or intellectual rights to make them.

Since what scientific family members often do when they make merasci-
entific statements is to prescribe how members ought to behave—criticizing
or praising—there is a tendency to assume that outsiders must be about the
same business, though without equivalent entitfements. It is sometimes hard
for scientists to understand how the description and interpreration of sci-
ence could be anything other than coded prescription or evaluation: telling
scientists what to do, or sorting out good from bad science, or saying that
science as a whole is good or bad. It is hard to recognize, that is, what a
naturalistic infention would be like in tatking about science, since this is not
a luxury readily available to members of the scientific family. Scientists have
naturalistic intentions with respect to their objects of study but rarely with
respect to the practices for studying those objects. So, for example, some
sociologists do indeed insist that scientific representations are “social con-
structions.” And when some scientists read this they assume—wrongly in
most cases and in my view—that these sociologists have tacitly prefaced the
phrase with the evaluative word only, or merely, or just: science is only a
social construction. To say that science is socially constructed is then taken
as a way of detracting from the value of scientific propositions, denying that
they are reliably about the natural world.* Scientists do that all the time: that

is, they “deconstruct” particular scientific claims in their fields by identifying

them as mere wish-fulfillment, mere fashion, mere social construction. But they
do 5o to do science, to sort out truth from falsity about the bits of the natural
world with which they are concerned. They rarely do so with what might be
called a disciplinary intention of just describing and interpreting the nature of
science. That is one major reason why we seem to be misunderstanding each
other so badly. There are important differences in recognized disciplinary
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pleted—but we should understand that this imminent completion has been
promised practically as long as there has been science. Other scientists pour
scorn on any such idea: science, they say, is an open-ended problem-solving
enterprise, where problems are generated by our own current solutions and
wiil continue to be, time without end.?

Some scientists’ metascientific pronouncements say that there is no such
thing as a special, formalized, and universally applicable Scientific Method;
others insist with equal vigor that there is. The latter, however, vary greatly
when it comes to saying what that method is. Some scientists like Francis
Bacon, some prefer René Descartes; some go for indictivism, some go for
deductivism; some for hypothetico-deductivism, some for hypothetico-
inductivism. Some say—with T. H. Huxley, Max Planck, Albert Einstein,
and many others—that scientific thinking is a form of common sense and
ordinary inference. “The whole of science,” according to Einstein, “is noth-
ing more than a refinement of everyday thinking.”? Others, like the biologist
Lewis Wolpert, vehemently repudiate the ‘commonsense nature of science
and suggest that any such idea stems from ignorance or hostility.!® Few—
either for or against the commonsense nature of science—display much cu-
riosity about what common sense is or entertain the possibility that it too
might be heterogeneous and protean.

You name i, it’s been identified as the Scientific Method, or at least as the
method of some practice anointed as the Queen of the Sciences, the most
authentically scientific of sciences—usually, but not invariably, some par-
ticular version of modern physics. Collecr textbook statements about the
Scientific Method and see for yourself. Or ask your scientist-friends, one by
one, to write down on a piece of paper {nro collaborating! no peeking at a
philosophy of science textbook!) what they take to be either the Scientific
Methed or even the formal method thought to be at work in their own prac-
tice or discipline. Some of your friends will have heard of Karl Popper, or of
Thomas Kuhn, or of Paul Feyerabend and will have their preferences among
these—though probably not many of them. (Why should they?} In which
case, ask them to write down on another piece of paper what they take to
be the position about Scientific Method recommended by their favorite phi-
losopher. (You may find little correspondence with sociologists’ or philoso-
phers’ professional sense of what Popperianism or Kuhnianism is, and, in
any case, sociologists and philosophers also vary in their estimation of what
Popper and Knhn were really saying.)!

You might also consider the cultural sources of our current repertoires
for talking about Scientific Method. Few chemists, biologists, or physicists
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will have taken courses on Scientific Method {at least in Anglophone set-
tings), but many psychologists or sociologists will have experienced almost
total immersion in such material— modeled on what is taken to be formal
natural scientific method. Perhaps no small part of the enormous success of
the natural sciences might be ascribed to the relative weakness of formal
methodological discipline. It is at least a thought worth thinking. This was,
for instance, the opinion of the physicist Percy Bridgman: “It seems to me
that there is a great deal of ballyhoo about scientific method. I venture to
think that the people who talk about it most are the people who do least
about it. Scientific method is what working scientists do, not what other peo-
ple or even they themselves may say about it. No working scientist, when Le
plans an experiment in the laboratory, asks himself whether he is being prop-
erly scientific, nor is he interested in whatever method he may be using as
method . . . The working scientist is always too much concerned with getting
down to brass tacks to be willing to spend his time on generalities . . . Scientific
method is something talked about by people standing on the ourside and
wondering how the scientist manages to do it.”12

When we consider the conceptual identity of science, the situation is
much the same. Is science conceptually united? To those scientists who con-
sider that it is, a preferred idiom is a unifying materialist reductionism,
though scientists of a mathematical or structural turn of mind reject both
materialism and reductionism, while some biologists continue intermittently
to ponder whether there is a unique biological mode of thinking and unique
biological levels of analysis. Just as E. O. Wilson announced a new—or
rather a revived—plan for the reductionist unification of the sciences, natu-
tal and human, other scientists rebelled against reductionism, against the
claim that “the whole is the sum of its parts,” or against its local manifesta-
tions in molecular biology, or they say that what had once been a search for
understanding has now turned into a reductionist and shallow quest for
explanations. Materialistic reductionism is just a sign that a Scientific Age of
Iron has followed an intellectual Golden Age.!3

The conceptual unification of afl the sciences on a hard and rigorous base
of materialist reductionism is an old aspiration, but it has never commanded
(and dees not now command) the assent of all scientists. In a whole range
of natural sciences—though biology is perhaps the most pertinent case—
reductionist unification is rejected, sometimes very violently, and in other
parts of science reductionist unification just doesn’ figure. It may be some-
body’s dream, but it’s hardly anybody’s work.

Recall that I started by picking out claims about the narure of science that
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I invited you to associate with ignorant or hostile nonscientists. Then I told
you these statements were in fact made by scientists, Taking the argument a
step further, I then acknowledged that metascientific statements by scientists
were very various—on all subjects, and on all levels—and that many of
these conflicted with sentiments in the quoted set, and with each other.

From this circumstance one could draw a number of conclusions. The
first would be that a certain set of these statements—say the first set—is
hopelessly in error and that their opposites are correct. I don’t want to say
that. If I did, it would be as much as saying that Medawar, Planck, and Ein-
stein didn’t know what they were talking about, nor do the sociologists
whose claims resemble theirs most closely. In all honesty, however, I have to
admit that when I plow through the range of individual scientists’ metasci-
entific statements I often find more internal variability than makes me profes-
sionally comfortable. I mighe even be accused of the sin of quoting isolated
remarks out of context, and maybe I have. No one should tendentiously
quote out of context, though perhaps quoting Peter Medawar aut of context
on the Scientific Method is a fess serious offense than (I take a randomly
chosen example) quoting Steven Shapin out of context on the role of trust in
seventeenth-century English science: Medawar’s proper business is less dam-
aged by such misleadingly selective guotation than mine. I is bad to quote
out of context, or to quote misleadingly. It is bad for sociologists to do when
writing about science or metascience, and it is bad for scientists to do when
writing about the sociology of science. No, I want to say that the quoted set
contains quite a lot of rruth—with some qualifications that T am shortly
going to malke,

The second conclusion would be that all metascientific statements by prac-
ticing scientists are best ignored. For this view—at the risk of introducing a
Cretan paradox—1I can cite prominent scientists’ pronouncements, too. It
was, after all, Einstein who famously said thar we should take little heed of
scientists’ formal reflections on what they do; we should instead “fix [our]
attention on their deeds”: *It has often been said, and certainly not without
justificarion, that the man of science is a poor philosopher.”!# So, if we fol-
low Einstein and charitably allow the self-contradiction to pass, what one
would be tempted to say is something like this: “Plants photosynthesize;
plant biochemists are experts in knowing how plants photosynthesize; re-
flective and informed students of science are experts in knowing how plant
biochemists know how plants photosynthesize.”! As Aesop put it, the cen-
tipede does marvelously well in coordinating the movements of its hundred
legs, less well in giving an account of how it does so. No skin off the centi-
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pede’s back, and no skin off the scientist’s back, if it happens that she’s not
very good at the systematic reflective understanding of her work. That’s not
her job. And the point, of course, of Aesop’s fable is that the centipede
pushed to reflective understanding winds up in an uncoordinated heap.
Kuhn just follows Aesop in this regard.

That’s not really the conclusion I want to press either, though it does have
something to recommend it. I see no necessary reason why certain scientists—
perhaps not very many, given the pressures on their time and their other
interests—shounldn’t be just as good at metascience as professional metasci-
entists, nor any necessary reason why professionals in metascience should
ignore the pronouncements of amateurs. Nor do professional metascientists—
sociologists, historians, and philosophers—globally bave to concede that
practicing scientists “know the science better or best” or “know more sci-
ence” than they themselves do, though it is very prudent to respect scien-
tists’ particular expertise and to make sure, when one is writing abour the
object of that expertise, to “get it right.” They should take great care not to
say something about photosynthesis or about the techniques for knowing
about photosynthesis that is demonstrably wrong, as judged by the consen-
sus of expert practitioners in that area.

The reason that sociologists, historians, and philosophers do not globally
have to concede that “scientists know better about science” is that knowl-
edge about contemporary plant biochemistry, for instance, is not the same
thing as “knowledge about science.” There are many sciences at time pres-
ent, and there have been many more sciences, and many versions of plant
science, in past times, and who is to say that the historian or sociologist who
knows something substantial about these many sciences knows “less sci-
ence” than the contemporary plant biochemist who, pronouncing on the
nature of science, knows less or even nothing at all?

i see no reason to turn the tables and celebrate as a fact thar I know
“more science” than my friend who is a plant biochemist. As it happens, 1
know almost nothing about photosynthesis beyond what I was taught in
college courses in plant physiology and cell biology, and I would be morally
wrong and intellectually careless if I pronounced on how matters stand in
that part of present-day science. On the other hand, I have the right to feel
slightly miffed if T am lectured about how marters stood in seventeenth-
ceatury pnenmatic chemistry by practicing scientists who are even more in-
competent in that part of science and its history than I am in contemporary
plant biochemistry.

Almost needless to say, it’s vital that you get your facts right in the subject
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you're writing about. That obligation is absolute and it's general: it applies
to sociologists and historians writing about the aspects of science in which
they arc interested, and it applies to scientists writing about the sociology
and history of science. At the same time, one would hope that normal human
and professional frailties would be recognized and that we would pause a
nanosecond before ascribing to each other the basest possible motives and
the most egregious degrees of incompetence. There is indeed some shoddy
work in sociology and cultural studies, and some natural scientists persua-
sively say in public there is shoddy work in their parts of science. There is
no excuse for shoddiness wherever it is found. But we should at the same
time cut each other a little bit of slack. To err is human, but it is as likely that
we err in appreciating each other’s intentions as it is that major blunders
have been committed or that disciplinary hostility is at work. Before point-
ing fingers in the press or en public platforms, we might try conversations in
a café or a pub. The likely result would be fower blood pressure and a less
toxic public culture.

Finally, as I suggested, scientists’ metascientific statements often function
in the specific context of do#ng science, of criticizing or applauding certain
scientific claims or programs or disciplines. That is to say, they may not be
pure expressions of institutional intentions to describe and interpret science
but tools in saying what ought to be believed or done within science as a
whole or within a particular discipline or subdiscipline. Viewed in that way,
such statements not only can be taken seriously by students of science, they
st be taken seriously, but in a different way—as part of the topic that the
soctologist or historian means to describe and interpret.

The major conclusions I want to come to concern both the variability of
scientists’ metascientific statements and the nature of their relationship to
what might loosely be called “science itself,” Here I'd like to say—and again
I can call on the additional authoricy of Einstein and Planck to say it—that
the relationships between metascientific claims and the range of concrete
scientific beliefs and practices are always going to be intensely problematic.
“In the temple of science,” Einstein said, “are many mansions.”!s It is a
modernist legacy, inherited from the methodological Public Relations Off-
cers of the seventeenth century, that science is one, and, accordingly, that its
“essence” can be captured by any one coherent and systematic metascien-
tific statement, methodological or conceptual.!” But, while the vision of sci-
entific unification remains compelling to some, no plan for unification, and
no account of the essence of science, carries conviction for more than a frac-
tion of scientists. And that is one of my points.
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‘So whar happens if we follow the sentiments of many scientists (and inci-
dentally that of increasing numbers of philosophers) that the sciences are
many and diverse and that no coberent and systematic talk about a distinc-
tive essence of sclence can make sense of the diversity or the concreteness of
practices and beliefs? One thing that may happen is that we take a different
view of the variability of metascientific statements, taken, that is, as state-
ments-about the distinctive nature of something called “science.” We may
want to say that different kinds of metascientific statements may pick out
aspects of different kinds, or stages, or circumstances of the practices we
happen to call scientific. Or different metascientific statements may contin-
gently belong to the practices they purport to be about: as ideals, or norms,
or strategic gestures signaling possible or desirable alliances. They may be
true, or accurate, about science, but not globally true about science, just
because no coherent and systematic statement could be globally true or ac-
curate about science and could at the same time distinguish science from
other forms of culture. Why ever should we expect that metascientific state-
ments of any sort could hold for particle physics (which kind?) and for
seismology and for the study of the reproductive physiology of marine worms?
Some metascientific statements might be true about a range of scientific
practices localized in time, place, and cultural context, but that is for us to
find out, not to assume.

Something else follows from the recognition of diversity for current con-
cern with antiscience. Because scientists’ metascientific statements are di-
verse, and because it is possible that each picks out some real local features
of some sciences, when considered from a certain point of view, the relation-
ship between metascience and science is certainly problematic and at most
contingent. For that reason alone, one can be allowed to dispute metascien-
tific narratives of any kind without being understood to oppose science. If
science is really as distinct from philosophy as some Defenders of Science
insist it is, then it is puzzling in the extreme why they should be so upset
when their favorite philosophy is criticized.'® Natural science justifiably
possesses enormous cultural authority; philosophy of science possesses rather
little. Some tactical mistake is surely being committed when the Defense of
Science appears as a celebration of a particular philosophy, still more when
it celebrates versions that have been tried and long abandoned as inadequate
by philosophers themselves.

How to be antiscientific, then? I can now tell you some ways in which
you cannot be coherently and effectively antiscientific. You cannot be against
science because you dislike its supposedly unique, unifying, and universally
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effective Method, You cannot be against science because it is essentially mate-
rialistic or essentially reductionist. You cannot be against science because it is
essentially “instrumental rationality” or, indeed, because it contains irratio-
nality. You cannot be against science because it is a realist enterprise or be-
cause it is a phenomenological enterprise. You cannot be against it because
it violates common sense or because it is a form of common sense. Nor can
you be against it because it is essentially hegemonic, or essentially bourgeois,
or essentially masculinist. And, of course, it should go without saying that
you cannot be coherently for science for any of these reasons either.

A thought experiment, then a qualification, and finally some remarks on
a sense in which one can be antiscientific in real, substantial, and construc-
tive ways, First, the thought experiment. I, and some of my colleagues in the
history and sociology of science, are methodological relativists. That is to
say, I maintain, on the basis of empirical and theoretical work, that the stan-
dards by which different groups of practitioners assess knowledge-claims
are relative to context and that the appropfiate methods to use in studying
science should talke that relativity into account. So far as the Scientific Method
goes, lile Peter Medawar and many other scientists, I am a skeptic. Further,
this work leads me to believe that the natural world is probably extremely
complex and that different cultures can and do stably and coherently clas-
sify and construe it in very different ways, according to their purposes and
in light of the cultural legacies they bring to their engagements with the
natural world. This position has been identified as antiscientific—motivated
by ignorance and hostility—and, it Is said, that people having such small
faith in science should follow its logical conclusions: they should jump in
front of cars or consult witch-doctors rather than neurologists when their
heads ache. )

It is a silly and misguided argument, but nonetheless an interesting one to
consider. I do not jump in front of cars and I do consult plhysicians when 1
feel a need to do so. What does this prove? Not that [ am insincere in my
methodological relativism, or that I have contradicted myself, but that my
genunine confidence in a range of modern scientific and technical practices
and claims proceeds from different sources than my belief in some set of
methodological metascientific stories. My confidence in science is very great:
that is just to say that T am a typical member of the overall overeducated
culture, a culture in which confidence in science is a mark of normaley and
which produces that confidence as we become and continue to be normal
members of it.
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I have been to the same sorts of schools as Alan Sokal, Steven Weinberg,
Paul Gross, and Norman Levitt; we share other important cultural legacies
and sensibilities; we probably vote the same way and like the same sorts of
movies, though that’s just a guess. Apart from our different academic disci-
plines, our insticutional environment is much of a muchness; and if we met
each other at a party with our name tags off, there’s a decent chance we’d
hit i¢ off pretty well. But, for all that, my professional confidence in a range
of metascientific global stories about the Scientific Method, and its warrant
for scientific effectiveness, is very low. So this is what is proved by my pref-
erence for physicians over witch-doctors, for astronomers over astrologers:
the grounds of my confidence in science have very little to do with metasci-
entific stories, of any kind. And, arguably, the same situation obtains over a
broad range of educated, and perhaps of not-so-educated, people.

Now the qualification: in my academic work I have made, and 1 continue
to make, claims about science that have an apparently global character,
though to be honest I've become a bit more circumspect about making them
as time has gone on. And I want to defend the character, pertinence, and
legitimacy of these claims. So, for example, I've been known to say that the
social dimension of science is constitutive and that trust is a necessary condi-
tion for the making and maintenance of scientific knowledge. These are meta-
scientific statements, and they are meant to apply to all scientific practices
that I know of. S50 am I not hoist on my own petard? I don’t think so. The
reason is that when I say such things about science | am theorizing about the
conditions for having knowledge of any kind. I am, so to speak, doing cog-
nitive science without a license. What I am not doing is picking out a unique
essence of science, meant to hold good for invertebrate zoology and for
seismology and for particle physics (all kinds} and not to hold good for
phrenology or for accountancy or for the empirical and theoretical projects
of everyday life. I may be right or wrong in the domain of theorizing-about-
knowledge-of-any-kind, but I am net theorizing about a unique scientific
essence. And that is the matter at issue.

Again the question: how to be antiscientific? As I said, being against the
essence of science and being against one or other metascientific story uniquely
about science are not very good ways of being antiscientific, nor do I find
that my skepticism about the Scientific Method frees me in any way and to
any degree from belief in the existence of electrons or in DINA as the chemi-
cal basis of heredity. Those who are against the methodological or concep-
tual essence of science are against nothing very much in particular. And
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those who might be genuinely hostile to what they take to be the essence of
science are probably just as ineffective as they are misguided. Who reads this
stutf anyway? In order to corrupt the youth of Athens, you first have to get
this stuff in their hands, then you have to get them to read it, and under-
stand it, and care about it; then you have to persuade them—against the
background of everything else they've been told—that you're right. Not such
an easy business, really, as any teacher in my line of work knows.

But being against something in particular about science is both possible
and legitimate. How to be against something in particular about science
should one wish to? Here again it is good to listen to what some scientists
themselves have to say. And if we listen to scientists (other than those who
took the lead in the Science Wars), what we can hear is not a global defense
of science, nor, of course, a global criticism of science. Rather, we can hear
local criticisms of certain tendencies within science, or within parts of it—
criticisms that are often substantial and vehemently expressed.

Sorne scientises are now violently critical of what they take to be the shal-
lowness of reductionist programs, the tyrannizing and stultifying effects of
bureaucratization in science, the dedicated following of scientific fashions and
the attendant loss of the Big Picture and of imagination, the hegemony of Big
Science at the expense of Little, the incompetence of the peer review system,
the commercialization of science and the attendant ethical and inteliectual
erosion, and many other ills they diagnose in the contemporary Body Scien-
tific. Some of these internal criticisms happen to Jook to professional metasci-
ence and even to the history of science for aids in understanding how current
arrangements came to be and as tools in making things better; many do not.

It is not difficult to find these public internal criticisms: recent issues of
biological periodicals are full of them, and memoirs and reflections by emi-
nent scientists—including those by E. O. Wilson, Erwin Chargaff, Gunther
Stent, and Richard Lewontin—are another rich seam of such criticisms. The
striking thing, given the ultimate vacuity of the Science Wars, is just how
little professional metascientists have concerned themselves with these inter-
nal contests, and, indeed, how little sociologists and historians have even
noticed them as topics. That is almost certainly a Bad Thing; if being against
science is, as I am suggesting, being against nothing very much in particu-
lar, being against the current peer review system, or against the hegemony of
Big Science, or against the way in which clinical trials are constituted and
funded, is being against something substantial and impostant. Is it sociolo-
gists’ and historians’ role to take sides in such debates? 1 don’t think so
(though I know of some sociologists who disagree). But these debates do
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offer a venue in which we can have interesting and substantial conversations
with our scientist-colleagues. it would be mutunally beneficial to have these
conversations.

Finally, we need to remember that professional metascientists, like pro-
fessional scientists, are also citizens. We are equal members—many of us—
of institutions of higher education, and we ail pay our share in the state
support of scientific research, So far as the first type of citizenship is con-
cerned, no one, I think, should rule it out of order, or identify it as lése majeste,
to take one side or another in university discussions ovey, for example, how
much science shounid be eaught in the curricuium or how scientific subjects
should be taught. If one wants to say {as I do #o2) that there’s too much sci-
ence in the required curriculum, or if wants to say (as I do} that the philo-
sophical, historical, or sociological dimensions should have a place in the
science curriculum, then one should be free to do so. And, should one want
to make such arguments, one should not have to face accusations of being
antiscientific. Similarly, as citizens paying the bill for much scientific re-
search, one should be free to say if one wants—on an informed basis—that
the Superconducting Supercollider cost too much relative to its advertised
benefits, or that too much money is going to a cure for AIDS and too little
for an AIDS vaccine, or that governments have got their priorities wrong as
between AIDS research and diarrhea research, or that some science sup-
ported by the public purse is trivial or intellectually unimaginative, or that
certain links between publicly funded science and the commezrcial world are
becoming worrying. And one should be able to say such things—again, if
one wants—without being denounced as antiscientific. Some scientists say
such things ont a professional basis, and some citizens may want to say such
things as responsible members of democratic societies. They must be free to
do so, net intimidated into deferential silence.

The fear is that, if we carry on in our present courses, the ultimate and
consequential casualties of the Science Wars will not be the job security of
sociologists of science, but free, open, and informed public debate about the
health of modern science. And the health of science ultimately depends on
that debate.

Here are the sources for the notorious metascientific claims at the beginning of this

essay:

1. Many sources, including Peter B. Medawar (immunologist), The Arz of the
Soluble (London: Methuen, 1957), p. 132; James B. Conant {chemist), Scierice and
Contmon Sense (New Haven, CT: Yale University Press, 1951}, p. 45; Lewis Wolpert
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(biologist), A Passion for Science (Oxford: Oxford University Press, 1988; compiled
with Allison Richards), p. 3; Richard Lewontin, “Billions and Billions of Demons,”
Netww York Review of Books 44, no. 1 {9 January 1997): 28-32, on p. 29: “The case
for the scientific method should ieself be ‘scientific’ and not merely rhetorical.”

2. Erwin Chargaff (biochemist), Heraclitean Fire: Sketches from a Life before
Nature (New York: Rockefeller University Press, 1978), p. 138.

3. Edward O. Wilson (entomologist, socicbiologist), Naturalist {New York:
Warner Books, 1995), p. 210.

4. Niels Bohr, quoted in Abraham Pais, Niels Bobr’s Times, in Physics, Plnloso»
phy, and Poliry (Oxford: Clarendon Press, 1991}, p. 314,

5. Albert Einstein (physicist), Out of My Later Years {New York: Phliosoplucwl
Library, 1950}, p. 96; also idem, Ideas and Opinions {New York: Crown Publishers,
1954}, p. 355. 1 have here slightly paraphrased Einstein’s original statement that the
bases of physics cannot be inductively secured from expertence, but “can only be
attained by free invention.” Geometrical axioms—the bases of the deductive struc-
ture of physics—are, Einstein, said, “free creations of the human mind” {Ideas and
Opinions, p. 234). ' .

6. Jacob Bronowski (mathematician}, “Science is Human,” in The Humanist
Frame, ed. julian Huxley (New York: Harper and Brothers, 1961), pp. $3-94, on
p. 88. 1 have here altered the first-person “we” to the third-person “scientists.”

7. Warren Weaver {mathematician and scientific administrator), “Science and

People,” in The New Scientist: Essays on the Methods and Values of Modern Sci- -

ence, ed. Paul C. Obler and Herman A. Estrin (Garden City, NY: Anchor, 1962},
pp. 25-111, on p. 104,

8. Gunther Stent {biochemist}, interviewed in Lewis Wolpert and Allison Rich-
ards, A Passion for Science {Oxford: Oxford University Press, 1988}, p. 116.

9. Brian Petley (physicist), The Fundanental Physical Constasnts (Bristol: Adam
Hilger, 1985}, p. 2: “Modern physics is based on some intrinsic acts of faith, many
of which are embodied in: the fundamental constants.”

10. Richard Lewontin {evolutionary geneticist), “Billions and Billions of De-
mons,” p. 31: “[The public] take the side of science in spite of the patent absurdity of
its constructs, in spite of its failure to fulfill many of its extravagant promises of health
and life, in spite of the tolerance of the scientific community for unsubstantiated just-
so stories, becanse we have a prior commitment, a commitment to materizlism.”

11. Richard Lewontin, Steven Rose {neurobiologist), and Leon J. Kamin (psy-
chologist), Not inn Our Genes: Biology, Ideology, and Human Nature (New York:
Pantheon, 1984), p. 33; see also “The internalist, positivist tradition of the auton-
omy of scientific knowledge is itself part of the general objectification of sociaf rela-
tions that accompanied the transition from feudal to modern capitalist societies” (p.
33). It would not be easy to find such a sweepingly didactic statement expressed by
present-day historians or sociologists of science!
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CHAPTER 4

Science and Prejudice
in Historical Perspective

There has always been, and there probably always will be, an intimate connec-
tion between how people recognize good knowledge and how they conceive a
good society. The relationship is not one of mere analogy; it is constitutive, The
making of reliable, objective, and robast knowledge—that is, for us, science—
is accomplished by communities of expert human beings—scientists—and it
has widely been supposed unlikely that an unjust community of knowers
can produce anything but distorted knowledge: not science but ideology or
dogma or error. Verity and virtue march in lock-step through history, as do
eeror and evil. The Republic of Science is modeled on the City of God.

And that is perhaps why the communities of authentic scholars and sci-
entists have intermittently been held up to the wider society as models of
communal virtue. If, it has been said, matters were ordered in the wider
society as they are int the Republic of Science, the result would not only be a
more knowledgeable society but a more just society. Observe and imitarte.
We find it hard to imagine—we may even find it inconceivable—that the
knowledge fueling social hatred could emerge from a properly organized
and properly regulated intelleceual community. How could a gennine Re-
public of Science produce such pathologies as racialist biology or the impu-
tation of so-called “Aryan”™ or “Jewish” physics?

The late twentieth and early twenty-first centuries inherit from the Euro-
pean historical past several ways of talking abour the good society that
uniquely produces good knowledge. By far the most influential of these
ways of specifying the relations between knowledge and virtue comes down
to us from the Scientific Revolution of the seventeenth century and the En-
lightenment of the eighteenth.! The story goes like this: human beings are
intellectually imperfect and limited; they are subject to tidal currents of pas-
sion and interest; these currents flow against their rational faculties and hin-
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