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98 N. David Mermin

individual, while for me it meant the collective knowledge of a
group. Until this discovery each of us found much of what the:
had to say about the relation of knowledge to “what I have been
quite preposterous, and our responses to each other oniy heighten
sense of absurdity. “Negotiations” is another tricky term. For sociol
it is a morally neutral characterization of the process by which diffé
people come to a mutually acceptable understanding. But for mo
entists it has overtones of duplicity and personal self-interest an
gests cynically splitting the difference in a disagreement rather
searching for a deeper understanding.

Chapter 8

HOW TO BE ANTISCIENTIFIC

Steven Shapin

Rule 3: Do not assume that it is as easy as it may appear for you to
penetrate the disciplinary language of others,

This is rule 2 again, viewed from the other direction. For while-it mia)
be obvious to you that others are missing your point, it requires a m
greater expenditure of creative imagination to contemplate the poss
ity that you might be missing theirs. In particular, it is necessary to
for interpretations of what they are saying that are less absurd than.thi
one that first crosses your mind. Collins and Pinch, and Barnes ai
Bloor, should have thought again before concluding that I was doil
anything as silly as reading them to be putting forth unorthodox physi
of their own devising. I should have asked myself whether Collins and:
Pinch could really have been engaged in a quixotic effort to undermi
public confidence in relativity. You cannot argue successfully with pe
ple without first persuading them that you have more or less understoo
what they are trying to say.

I am not a commissioned officer in the so-called science -wars.
'.ything, I am something between a common solldier and an inter-
d witness to the current hostilities. I was trainf:d in gefletlcs, bu’;1 for
jany years I have been a historian and S(?ClOlOngt of science, Wrttl 11g1
y about the development of science in the seve_nteen'fh cen rK
ave suffered some minor shrapnel wounds from w-lldly aimed sheals1i
iit, in the main, the Defenders of Science have had bigger game to st

0d have left me to get on with my work and to reflect from a somewhat
;_Sengaged perspective on what _is goi.ng on.._m o
" The immediate occasion for the science wars seems to D¢ 8 SSHES &
jaims gbout science made by some sociologists, culturefl hlstonan_s, find
fuzzy-minded philosophers. (in my ordinary academic work, distinc-

jons between these categories—and subdivisions within them—count

és crucial, but in this piece for general readers I mainly lump thel'n to-
' propositions about science

i I refer to
other.) As a matter of convenience, ;
s “metascience,” and, because it is very important to be clear about
what is at issue, 1 list here just a few of the more contentious and provoc-
tive metascientific claims: ‘
1. There is no such thing as the Scientific Method. ' 1
2. Modern science lives only in the day and for the day; it resermbles

In short, assume that people in another discipline really mean wh
they say, take the trouble to ascertain just what that might be, and, when
you are confident of this, take care to formulate your criticism, if you
still feel criticism is called for, in terms you can be confident will be
understood. These rules for fruitful conversation are so obvious that [
feel foolish setting them down. But their neglect, on both sides, is re-
sponsible for much of the heat of the science wars.

A Prench translation of a slightly different version of thi(sAESSiiYII;SSQ )ah;;d%zgapaplslagrsi
& iscientifique,” 19 (Aprt , 72-79,

“ ne pas étre antiscientifique,” La recherche 3 9 (Aprl 15 ] '

: :j(c:' u;e I?al; beeﬂ published in German as “Von der Schwierigkeit, ein Wxssen;;:haftgsgeg

: ner ;5 sein,” Frankfurter Rundschau, 27 QOctober 1998, sec. Humanwissenscha er.!, . ;

- 1. Some of my work in this area includes Shapin and Schaffer 1985 and Shapin 1994,

1995a, 1995b, 1999, and forthcoming.
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100 Steven Shapin How to be Antiscientific 101

much more a stock-market speculation than a search for the truth abou
nature.

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

4. An independent reality in the ordinary physical sense can neithe
be ascribed to the phenomena nor to the agencies of observation.

5. The conceptiral 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.

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. Modetn physics is based on some intrinsic acts of faith.

10. The scientific community is tolerant of unsubstantiated just-so
stories. :

11. At any historical moment, what pass as acceptable scientific expla-
nations have both social determinants and social functions.

For many readers, even listing such statements is urinecessary: they
will already be thoroughly familiar with sentiments like these asso
ated 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 number of 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 incum-
bent on leading scientists themselves to speak out, to say what the real
nature of science is, and to take a stand against the ignorance and the
malevolence expressed in these claims.? :

Nevertheless, I have to tell you—in the spirit of our troubled cul-
ture—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 academic, or a feminist or Marxist theoretician. Each
is taken from the metascientific 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 immunolo-
ist Peter Medawar, biochemists Erwin Chargaff and Gunther Stent, en-
omologist E. O. Wilson, mathematician turned scientific administrator
Warren Weaver, physicists Niels Bohr, Brian Petley, and Albert Einstein,
d evolutionary geneticist Richard C. Lewoentin. This is not a mere a
arty trick—a device to turn the tables or to play intellectual Ping-
ong—though it would seem so if I left it at that. The point I want to
-make here is substantial, interesting, and potentially constructive: prac-
“Hically all of the claims about the nature of science that have occasioned
uch violent reaction on the part of some recent Defenders of Science
‘have been intermittently but repeatedly expressed by scientists them-
elves: by many scientists of many disciplines, over many vears, and in
.many contexts [14}.3

. Accordingly, we can be clear about one thing: it cannot be the claims
emselves that are at issue, or the claims themselves that must proceed
om ignorance or hostility. Rather, it is who has made such claims, and
at 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,

.above is the substitution of the third-person “they” or “scientists” or
"physicists” for the original “we.” We are now, it seems, on the familiar
Aerrain of everyday life: members of a family are permitted to say things
about family affairs that cutsiders are not allowed to say. It is not just
a:matter of truth or accuracy; 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 meta-
scientific 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 entitie-
ments. It is sometimes hard for scientists to understand how the descrip-
tion and interpretation of science 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 intention would be
like in talking about science, since this is not a luxury readily available
to members of the scientific family. Scientists have naturalistic inten-

3. After I'had written this essay, [ came across a broadly similar observation powerfully
made by Israeli historian of physics Mara Beller (1998; see also Beller 1997), though she
‘focuses attention exclusively on the views of twentieth-century quantum physicists.

2. Some well-known recent tracts by scientists expressing such sentirments are Wolpert
1992, Gross and Levitt 1994, Gross, Levitt, and Lewis 1996, Sokal and Bricmont 1998,
and Weinberg 1995 and 1998,

.and very minor, modifications [ have made in several of the quotations |
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C representations are “social constry
tions.” And when some scientists read this they assume—wrongly,
most cases and in my view—that these sociologists ha
the phrase with the evaluative word “only,” or “merely,” or “just”: s
ence is only a social construction. To say that science

propositions, denying that they are reliably about the natural world

“deconstruct” particular 5Ci=
hem as mere wish-fulfillment,

Scientists do that all the time: that is, they

entific claims in their fields by identifying t

mere fashion, mere social construction. But they do so to do science, t

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 disci-+

plinary intention of just describing and interpreting the nature of sci
ence. That is one major reason why
each other so badly. There are impo
plinary intentions, in seeing their
and values. We do not always ade
and we ought to.

That is one lesson to take away from this little hoax, But it is neither
the most interesting nor the most fundamental. The more fundamental
observation is just that metascientific statements by scientists vary enor-
mously. I have picked out some that resonate with descriptions offered
by sociologists, but, of course, there are many that do not. When scien-
tists say metascientific things, they commonly conflict with each other
as well as conflicting, occasionally, with what saciologists say.

riant differences in recognized disci

quately recognize these differences,

Indeed, some scientists’ pronouncements on the nature of science in-

sist that science is a realist enterprise; others stipulate that it is not. Sci-
ence, these others say, is a phenomenological, instrumental, pragmatic,
Or conventional practice. Max Planck, for example, identified the en-
demic tendency “to postulate the existence of a reql world,” in the meta-
physical sense, as “constitutfing] the irrational element which exact

4. Sociologists of science, notably those Edinburgh school writers criticized by Steven
Weinberg and others, have iepeatedly stressed that the social comporient of scientific
knowledge is riot to be set against the causal role of unverbalized natural reality: the social
COmponent is seen as a condition for having experience of a recognized kind and for
representing that experience in linguistic form. See, for example, Bloor 1991: “No consis-
tent sociology could ever present knowledge as a fantasy unconnected with our experi-
ence of the material world around us” (33) and Barnes 1977: ¢
one reality, ‘out there,’ the source of all our perceptions” (25

-26); see also Barnes 1992,
I have no very satisfactory ideas why the Defenders of Science should miss the facts right
in front of their eyes.

ve tacitly prefaced;

we seem to be misunderstanding

different possibilities and purposes
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ence can never shake off, and the proud name., ‘Exact Scie'ncc?g mss;
ot be permitted to cause anybody to under-estimate the s1gn1h<:?1mer
this element of irrationality” (1949, 106). J. F{oltert Opl?en ei o
pposed that laypeople were irritated by scientists un@mgn:lss o
1se words like “real” or “ultimate”: the use C.)f sucih 1‘r10t10ns wo o e
';form of metaphysics, and science, Oppenheimer insisted, was a “no

metaphysical activity” (1954, 4). These positions are hard to square with

uch nervously defiant declarations as Steven Weinberg's: ;[F]or mteh::
..-physicist the laws of nature are real in the same} sense (w. ate;er‘dsts
5) as the rocks on the ground” (1998, 52).* As it happens, p YSI
i such things. . '
dlsli{g;:zo(:;r, some sciintists—when they say thzft scienc.e .1s a }:ealhs‘;l f_anl;
erprise—mean to pick out a special philosophlcall posm(.)n by w I11(:d
theoretical entities are understood to refer to real existents in th_e wc:tha;
thers seem to be alluding to the sort of robust everyday realism

unites a range of sciences with the practices of everyday life, as when I

H = N
mtight say in ordinary conversation, “Look at the cat sitting on the mat,

" directing someone’s attention over there and not toward I.ny s.pe::.ch or-
'gans ot my brain. The realism advocated (or rejected) in sc1entlst§ met.’;
:scientiﬁc pronouncements is only very occasionally specified in suc

ways. Some scientists say that science aims at, or arrives at, on;: 1;11;1;::::;
Truth, others say that the truths of sciences are plural, gr tha clence
is just “what works” and that Truth, or ever_1 correspolfl egceh:: h e
world, is none of their concern—just “what is the ca§e ? W, ems
to be the case to the best of our current efforts and beliefs.” Some say Td
;;ience is Coming to an End-—about to be completed—but. we shout'
understand that this imminent completion has !DGEI.I promised prac ;
cally as long as there has been science. Other scientists pour ;ciam e(; ‘
any such idea: science, they say, is an open-ended problem—s;)szuiﬁfiom
terprise, where the problems are iineiatedd‘iy OUr OWIL CULTEN

i inue to be, time without end. _
am;;r\;llg ;32;12;5' meta;scientiﬁc pronouncements say 1:-hat ther}e 1sﬁ1;12
such thing as a special, formalized, and universally z?pphcable Sme:;low-
Method; others insist with equal vigor that there is. The latter,

5, Only after this piece was drafted did I become aware of Rich&rd rgogyg’; ;imila‘r, but
- bout Weinberg’s claim (Ro .

more vigorously expressed, puzzlement al ' : ]

6 Thge controversy among scientists about whether or not science is about ;::1 1;;: (;01::1

p[etéd now even claims space in the New York Timtes: see the del;:;’ga ]:{etweenlj';%' Horgan

inent claims, see Weinberg 1992; Horgan 5

and John Maddox (1998). For pertinen s, erg 1992; Florgan 1996; Horgan

1998; and Stent 1969, For historical commentary ery ace-

:lg-xltfz(fktil?g End o:f Science, see Schaffer 1991. For my own engagements with what scien
tists have meant by truth, see Shapin 1992 and forthcoming.
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ever, vary greatly when it comes to saying what that method is. Some

scientists like Bacon, some like Descartes; some go for inductivism,
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,” ac-
cording to Einstein, “is nothing more than a refinement of everyday
thinking” (1954, 319).7 Others, like the biologist Lewis Wolpert (1992),
vehemently repudiate the commonsense nature of science and suggest
that any such idea stemns from ignorance or hostility. Few—either for
or against the commonsense nature of science—display much curiosity
about what common sense is or entertain the possibility that it too
might be heterogeneous and protean.

You name it, 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 authenticaily scientific of sciences—usually, but not invari-
ably, some particular version of modern physics. Collect textbook state-
ments about the Scientific Method and see for yourself. Or ask your
scientist-friends, one by one, to write down on a piece of paper (no col-
laborating! no peeking at a philosophy of science textbook!) what they
take to be either the Scientific Method or even the formal method
thought to be at work in their own practices 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 prob-
ably 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 philosopher.
{You may find little correspondence with sociologists’ or philosophers’
professional sense of what Popperianism or Kuhnianism is, and, in any
case, sociologists and philosophers also vary in their estimation of what
Popper and Kuhn were really saying.)®

You might also consider the cultural sources of our current repertoires
for talking about Scientific Method. Few chemists, biologists, or phys-
icists will have taken courses on Scientific Method (at least in An-
glophone settings), but many psychologists or soctologists will have
expetienced almost total immersion in such material—ironically taken

7. For Huxiey, see Huxley 1900: “Science is, I believe, nothing but trained and organised
common sense” (45); for Planck, see Planck 1949, 88.

8. For an interesting exploration of what scientists’ professions of Popperianism might
mea, see Mulkay and Gilbert 1981; for psychological assessments of scientists’ grasp of
formal logic, see Mahoney 1979 and Mahoney and DeMonbreun 1977,
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o be modeled on formal natural scientific method. Perhaps no small
art of the enormous success of the natural sciences might be ascribed
o the relative weakness of formal methodological discipline [18]. It is
t least a thought worth thinking. This was, for instance, the opinion
f the physicist Percy Bridgman: “It seems to me that there is a great
eal of ballyhoo about scientific method. I venture to think that the
)eople whao talk most about it are the people who do least about it. Scien-
tific method is what working scientists do, not what other people or
ven they themselves may say about it. No working scientist, when he
lans an experiment in the laboratory, asks himself whether he is being
roperly 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 gener-

ing on the outside and wondering how the scientist manages to do it”
1955, 81).
.. When we consider the conceptual identity of science, the situation is
-much the same, Is science conceptually unified? To those scientists who
consider that it is, a preferred idiom is a unifying materialist reduc-
. tionism, though scientists of a mathematical or structural turn of mind
.Teject both materialism and reductionism, while biologists continue in-
:\'termittently to ponder whether there is a not a unique biological mode
“of thinking and unique biological levels of analysis. Just as E. O. Wilson
s announcing a new—or rather a revived—plan for the reductionist uni-

3 i other scientists rehel against
fication of the sciences, natural and human, other scientists rebel aga

reductionism, against the claim that “the whole is the sum of its parts,”
. or against its local manifestations 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 reduc-
tionism is just a sign that a Scientific Age of Iron has followed an intellec-

tual Golden Age.*
The conceptual unification of all the sciences on a hard and rigorous
base of materialist reductionism is an old aspiration, but it has never

9. For the most aggressive recent affirmation of reductionist unity, see Wilson 1998b,
though Wilson now seerms te have forgotten the complaints against {:ampant molecular
reductionism he 50 eloquently expressed in his autobiography Nafuralist {1995, chap. 12).
Violently antireductionist statements by biologists are not, of course, hard to find: see,
among many examples, Shulman 1998, Mayr 1997, Chargaff 1963 and 1978, a:nd Lewon-
tin 1993, For what it is worth, Wilson's vision of reductionist unity is devastatingly taken
apart by the philosopher Jerry Fodor: “[Wilson] suspects that if we %-e?ist cc'mstli'ence, that's
because we're suffering from pluralism, nihilism, solipsism, relativism, idealism, decon-
structionism and other symptoms of the French disease” (1998, 3, 6).
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work.

Recall that I started by picking out claims about the nature of science
that I invited you to associate with fgnorant or hostile nonscientists.
Then I told you that these statements were in fact made by scientists.
Taking the argument a step further, I then acknowledged that meta-
scientific 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 hopelessiy 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 Einstein didn’t know what they were talking about, nor do the SOci-

ologists whose claims resemble theirs so closely. In all honesty, however,

I have to admit that when I plow through the range of individual scien-
tists” metascientific statements I often find more internal variability than

makes me professionally comfortable. I might 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 out of context on the Scientific Method is a less serious
offense than (I take a randomly chosen example) quoting Steven Shapin
out of context on the role of trust in seventeenth-century English sci-
ence: Medawar’s proper business is less damaged by such misleadingly
selective quotation than is mine. It is bad to quote out of context, or to
quote misleadingly. It is bad for soctologists 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 guite a lot of trath—with some qualifications that I am shortly
golng to make. '

The second conclusion would be that all metascientific statements
by practicing scientists are best ignored. For this view—-at the risk of
introducing a Cretan paradox—I can cite prominent scientists’ pro-
nouncements too. ft was, after all, Finstein who famously said that 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 justification, that the man of science
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a poor philosopher” (1954, 296, 318)."° So, if we follow Einstein

and charitably allow the self-contradiction to pass, what one would be

mpted to say is something like this: “Plants photosynﬂqes.ize; plant
ochemists are experts in knowing how plants photosynthesize; reflec-
¢ and informed students of science are experts in knowing how. plant
ochemists know how plants photosynthesize.”™ As Aesop put it, tl'rle
centipede does marvelously well in coordinating the- movements of lltS
hundred legs, less well in giving an account of how it does so. No skin

off the centipede’s back, and no skin off the scientist's back if it haPpens
ti]at she's not very good at the systematic reflective understanding of
ﬁet work. That's not her job. And the point, of course, of Aesop’s fable

s 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 | want to press either, though it does

have something to recommend it. | see no necessary reason why certain

cientists—perhaps not very many, given the pressures on thf%lr time
and their other interests—shouldn’t be just as good at metasc1e1.1ce as
rofessional metascientists, nor anry necessary reason why professionals
in metascience should ignore the pronouncements of amateurs: Nor
do professional metascientists—sociologists, his.torie.ms,“and phllOS(?-
phers—globally have to concede that practicing scientists “know the sci-
ence better or best” or “know more science” than they themselves do,

" though it is very prudent to respect scientists’ particular expertise and
" to make sure, when one is writing about the object of that expertise, to

sav somethinge about
o “get it right.” They should take great care not to say something

'l

p%otosyz?thesis or about the techniques for knowing about photosyn-
thesis that is demonstrably wrong, as judged by the consensus of expert
practitioners in that area. o

The reason that sociologists, historians, and phﬂosophers..do ?(?t.
globally have to concede that “scientists know bettef about sc-1ence is
that knowledge about contemporary plant biochemistry, for instance,
is not the same thing as “knowledge about science.” Then? are many
scienices at time present, and there have been many m(?re sciences, and
many versions of plant science, in past times, and who 1s‘to say that the
historian or sociclogist who knows something substantial about thc?se
many sciences knows “less science” than the contemporary plant bio-

i in said: “ hing from the theo-

ted more fully, Einstein said: “If you want to find out anyt te theo-

retii;' 31?2i;st21:bout tgé methods they use, 1 advise you to stick closely to one principle:
don'’t listen to their words, fix your attention on their deeds” (1954, 296).

11. I believe I owe this formulation to a conversation with Harry Collins many ye'ars
ago.
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I see no reason to turn the tables and celebrate as a fact that I knot
“more science” than my friend who is a plant biochemist. As it happeni
1 know almost nothing about photosynthesis beyond what T was taugh
in college courses in plant physiology and cell biology, and I would b
morally wrong and intellectually careless if I pronounced on how mat
ters stand in that part of present-day science. On the other hand, I hav
the right to feel slightly miffed if I am lectured about how matters stooi
in seventeenth-century pneumatic chemistry by practicing scientist

contemporary plant biochemistry.

Almost needless to say, it’s vital that you get your facts right in the

subject you're writing about. That obligation is absolute and it’s general:

it applies to sociologists and historians writing about the aspects of sci-
ence in which they are 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 Tecognized
and that we would pause a nanosecond before ascribing to each other
the basest possible motives and the most egregious degrees of incompe-
tentce. There is indeed some shoddy work in sociology and cultural stud-
ies, and some natural scientists persuasively 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 cach
others’ intentions as it is that major blunders have been committed or
that disciplinary hostility is at work. Before pointing fingers in the press
o1 on public platforms, we might try conversations in a café or a pub.
The likely result would be lower blood pressure and a less poisonous
public culture,

Finally, as I suggested a while ago, scientists’ metascientific state-
ments often function in the specific context of doing science, of criticiz-
ing or applauding certain scientific claims or programs or disciplines.
That is to say, they may not be pure expressions of institutional inten-
tions 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 must be taken
seriously, but in a different way—as part of the topic that the sociologist
or historian means to describe and interpret.

The major conclusions I want to come to concern both the variability
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cientists’ metascientific statements and the r}aturel ’of thelri rei.:iltmf;
p to what might loosely be called “science 1tse]._f. Here: I'd .1 end
iy—and again I can call on the additional authority of. El;;lteui aaitms
anck to say it—that the relationships between ITletasaenl cc o

1d the range of concrete scientific beliefs and practices are always going

t'd" be intensely problematic, “In the temple of science,” Einstein said,

are many mansions” (1954, 224)."* It is a modernist legacy, ink:zlxtl;cll
om the methodological Public Relations Officers .of :he sevell’iCan o
entury, that science is one, and, accordingl‘y, that 1t? e;.;enc: agte
ptured by any one coherent and SYStEI.Ilath m'etlascmn .c sﬁz}l ) uniﬁi
ethodological or conceptual.” But, while the v151o.n of .sc1en ¢ unif
ation remains compelling to some, no plan fo.r un1ﬁcat19n, ar nfr «
unt of the essence of science, carries conviction for more than a fra

‘tion of scientists. And that is one of my points.

So what happens if we follow the sentiments of many scientists (anFl
cidentally that of increasing numbers of philosophers) that the sci-

‘ences are many and diverse and that no coherent and systel.natit.: talk
about a distinctive essence of science can make SEI:ISE of the diversity o;
the concreteness of practices and beliefs? One thing that may happe

is that we take a different view of the variabili"cy ?f rr_;etascientlﬁfcss;:z:
ments, taken, that is, as statements about the dlStl%lCthE najcuge of ome
thing called “science.” We may want to say th:alt dlff&l‘&flt kinds ? neta
scientific statements may pick out aspects of chfferer?t k1f1ds, gr sd figen,ent
circumstances of the practices we happen1 tohc?ll scielﬁﬁc. - fﬁ :m ey
metascientific statements may contingently belong to the pru\,u.u.a the
;:r;;:tto be about: as ideals, or norms, or strategic gestures S;i?;]f:ig_
possible or desirable alliances. They may b_e true, or accurateila ut 9
ence, but not globally true about science, just because no c];) etnes e and
systematic statement could be globally t?ue or accurate af ou ence
and could at the same time distinguish sc1encu.a fro.m other orn::, of o
ture. Why ever should we expect that meta-sc1ent1ﬁc statefnen1 o cmz
sort could hold for particle physics (which kind?) and f.or seismo. (;g;fome
for the study of the reproductive physiclogy of marine w.onnti; e
metascientific statements might be true about a range of sc1ef1 f_ cp -
tices localized in time, place, and cultural context, but that is for us
O assuIne, .

ﬁngo?;:ﬂ?i?ltgtelse follows from the recognition of diversity for current

12, For increasing pluralist sensibilities about science among philosophers, see, for
example, Dupré 1993. ' )
13. On this, see the classic essay by Isaiah Berlin 1998.



110. Steven Shapin

cized 1 . .
i ;;e;i)h ilNatu;‘lal S(;lence Justifiably possesses enormous cultural author:
; osophy of science possesses rather li -

: _ ttle. Some tactical mi
is surely being committed when oo cele

the Defense of Scie
bration of a particular phi i ‘ it clbbrate perstoms
philosophy, still maore when it i
that have been tried and | ity by oo
ong ab i

o Dave | g abandoned as faulty by philosophers
Olll-{ow 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 -

univi i
. es:;il-h;fffecuve Method. You cannot be against science because it
laily materialistic or essentiall ioni
. . y reductionist. You ca
against science because it is essenti “i . e
entially “instrumental rati ity” or, i
deed, because it ins irrati 1 be againer s
, contains Irrationality. Yo i ’
b e It & : - You cannot be against science
Ist enrterprise or because it i )
_ is a phenomenological
terprise. You cannot be against i semse or
against it because it violat
i Y : €S COMIMOGIN Sense or
iteic:;a::e it {s a form of common sense. Nor can vou be against it because
X b, TR Snieiiid ar ouduat
e sentially hegemonic, or essentially bourgeois, or essentially mas
h1nlst. And, of course, it should g0 without saying that you cannot be
co Ae;elntly for science for any of these reasons either
o S;ugh-t exlilenment, then a qualification, and finally some remarks
$¢ In which one can be antiscientific i
fentific in real, substanti
constructive ways. First, the th i : ety
. " ought experiment, I, and
leagues in the hist i e mothodotono et
ory and sociology of scienc
ca, ‘ €, are methodological rel
tivists. That is to say, I maintai : : corctical
; = Iaintain, on the basis of empirical i
e . . pirical and theoretical
, that the standards by which different groups of practitioners assess

14. For i ’s §
nothig toeécgnsgig ss:grfél ":'.Vﬁ'llrg)erg s judgment that much philosophy of science “has
e”: e fact that we scientists [which ones, please?] do not

it fs that ing i i i
ot dom;:of; gclailélg ‘1;; 1s_z.-harch_mg for scientific explanations does not mean that we are
understanding whatgiti i while. We c.ou[d use help from professional philosophers i
At it (1992 1oy 295 at we are doing, but with or without their help we shI;il ¢ o
e though‘E that' ). (I. am_dehghted to hear that. [ would be very disturbed, i o
ntatural scientists were taking marching orders from phﬂosoi)ﬁ;f tr:;eed,
st
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owledge-claims are relative to context and that the appropriate meth-
s-to use in studying science should take that relativity into account.
far as the Scientific Method goes, like Peter Medawar and many other
entists, I am a skeptic. Further, this work leads me to believe that the
natural world is probably extremely complex and that different cultures
n stably and coherently classify and construe it in very different ways,
cording to their purposes and in light of the cultural legacies they
ring to their engagements with the natural world. This position has
seen identified as antiscientific—motivated by ignorance and hostil-
—and, it is said, that people having such small faith in science should
ollow its logical conclusions: they should jump in front of cars or con-
it witch doctors rather than neurologists when their heads ache.
It is a silly and misguided argument, but nonetheless an interesting
ome to consider. I do not jump in front of cars and I do consult physi-
cians when I need to do so. What does this prove? Not that I am insin-
cere in my methodological relativism, or that I have contradicted my-
seif, but that my genuine confidence in a range of modern scientific and
technical practices and claims proceeds from different sources than my
pelief in some set of methodological metascientific stories. My confi-
dence in science is very great: that is just to say that lam a typical mem-
ber of the overall overeducated culture, a culture in which confidence
in sclence is a mark of normalcy and which produces that confidence
.as we become and continue to be normal members of it.
1 have been to the same sorts of schools as Alan Sokal, Steven ‘Wein-
. berg, 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 disciplines, our institutional environment is much of a much-
ness; and if we met each other at a party with our name tags off, there’s
a decent chance that we'd hit it 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 #his is what is proved by my preference for physicians over witch
doctors, for astronomers over astrologers: the grounds of my confidence
in science have very little to do with metascientific stories, of any kind.
And, arguably, the same situation obtains over a broad range of edu-
cated, and perhaps of not-so-educated people.

Now the qualification: in my academic work Thave made, and I con-
tinue to make, claims about science that have an apparently global char-
acter, though to be honest I've become a bit more circumspect about
making them as time has gone on. And I want to defend their character,

'}
i
|
\
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pertinence, and legitimacy. So, for e
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of bureaucratization in science, the dedicated following of sci-

fific fashion and the attendant loss of the Big Picture and of imagina-
on; the hegemony of Big Science at the expense of Little, the incompe-

‘of the peer review system, the commercialization of science and
ttendant ethical and intellectual erosion, and many other ills they

1 gnose in the contemporary Body Scientific. Some of these internal

tisms happen to look to professional metascience and even to the
tory of science for aids in understanding how current atrangements
Je to be and as tools in making things better; many do not.
t.is not difficult to find these public internal criticisms: recent issues
biological periodicals are full of them, and memoirs and reflections
eminent scientists—including those by E. O. Wilson, Rrwin Chargaff,
iither Stent, and Richard Lewontin—are another rich seam of such

gs. The striking thing, given the ultimate vacuity of the science wars,
st how little professional metascientists have concerned themselves
-ith these internal contests, and, indeed, how little sociologists and his-
prians have even noticed them as topics. That is almost certainly a Bad
hing: if being against science is, as Lam suggesting, being against noth-

very much in particular, being against the current peer review sys-
em, or against the hegemony of Big Science, or against the way in which
Einical trials are constituted and funded, is being against something
ubstantial and important. Is it sociologists’ and historians’ role to take
ides in such debates? I don't think so (though I know of some soci-

logists who disagree). But these debates do offer a venue in which we
can have interesting and substantial conversations with our scienfist-
olleagues. It would be mutuaily beneficial to have these conversations.

Finally, we need to remember that professional metascientists, like
professional scientists, are also citizens. We are equal members—imany
of us—of institutions of higher education, and we all pay our share in
the state support of scientific research. So far as the first type of citizen-

ship is concerned, no one, [ think, should rule it cut of crder, or identify

it as 1ése majesté, to take one side ot another in university discussions
over, for example, how much science should be taught in the curriculum
or how scientific subjects should be taught. If one wants to say {as1do
_nof) that there's too much science in the required curriculum, or if one
wants to say (as I do) that the philosophical, 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 argaments,
one should not have to face accusations of being antiscientific.

Similarly, as citizens paying the bill for much scientific research, one
should be free to say if one wants—and on an informed basis—that the
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Weaver (mathematician and scientific adminjstrat;r), ;iiznﬁsc;
id 'P“:)arlff} in Paul C. Obler and Herman A Estrin, eds., g:'*:e 1\?;' Ancho::
:O?I: ﬂ;e Methods and Values of Modern Science (Gatden City, NY:
%

—111 (quote, page 104). . ‘ ' 4 lison
62)’G£:15nt}qtr (Sc'ient (in)ochernist), interviewed in .Lems \/\Pfolsf)ser’igasr;5 e
: ds, A Passion for Science (Oxford: Oxford University Press, .

ards,

ici hysical Constants (Bristol: Adam
r 19¢ PegéaggdyZﬁzﬁ;s?zsﬁgr};ﬁ?; ’(T)trflﬂs];n}:e intrinsic acts of faith, many
e ho bodied in the fundamental constants.”_ ' ions of
;meh' a EH;_ ntin (evolutionary geneticist), “Billions a_md B{ io s o
. R}’Chard feweice 1), 31: “[The public] take the side o_f science in spf:u ?ﬁu
et s g’: of so‘me of its constructs, in spite c.,f its failure to g
pater}t absur 11:yant promises of health and life, in sz{fe of the toleranhave
aIlY_Of IF;e}itégfxlgunity for unsubstantiated just-so ,stones, because we
- §Clent1 fnitment a commitment to mate?iahs@.’ Kamin (psy-
p?{)rlfigkr:lard Leworllt'm, Steven Rose (neurobiologist), and LP?o;lu L e Yo
Lblo'gist), Not in Qur Genes: Bia_logy,‘Ideolog)f, and I-'Itz;‘r:ticsz:trac:l ure (New Yorw:
of sociologists of science, but free, open, and informed public debat antheon, 1984), 33; see also “[_*I;Ihfe internalist, posi T stion of
f sclentific knowledge is itself part of the gen oot
n'mlnyl.'(:tions that accompanied the transition from feudal_ to lmgl lern caplel
tE;Zczzties" (33). [t would not be easyt 2) ﬂllllcilsigrc;:l ::;e:gﬁoygi G
ent of this kind expressed by present-day

wrong as between AIDS research and diarrhea research, or that so
science supported by the public treasure is trivial or intellectually
imaginative, or that the links between publicly funded science and thy
commercial world are becoming worrying. And one should be able
say such things—again, if one wants—without being denounced as an

- scientific. Some scientists say such things on a professional basis, and
some citizens may want to say such things as responsible members (
democratic societies, They must be free to do 50, not intimidated in
deferential silence.

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 Art of the
Soluble (London: Methuen, 1957), 132; James B. Conant (chemist), Science and
Common Sense (New Haven: Yale University Press, 1951), 45; Lewis Wolpert
(biologist), A Passion for Science (Oxford: Oxford UniVersity Press, 1988; com-
piled with Alison Richards), 3; Richard Lewontin, “Billions and Billions of
Demons,” New York Review of Books 44, no. 1 (9 January 1997):28-32 {on page
29: “The case for the scientific method should itself be ‘scientific’ and not
merely rhetorical”).

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

3. Edward O. Wilson (entomologist, sociobiologist), Naturalist (New York:
Warner Books, 1995}, 210.

4. Niels Bohr, quoted in Abraham Pais, Niels Bohr's Times, in Physics, Philoso-
phy, and Polity (Oxford: Clarendon Press, 1991}, 314,

5. Albert Einstein (physicist), Out of My Later Years (New York: Philosophical
Library, 1950), 96; also Einstein, Ideas and Opinions (New York: Crown Publish-
ers, 1954), 355. I have here slightly paraphrased Einstein’s original statement
that the bases of physics cannot be inductively secured from experience, bt
“can only be attained by free invention.” Geometrical axioms-—the bases of
the deductive structure of physics—are, Einstein said, “free creations of the
human mind” (1954, 234).

6. Jacob Bronowski {mathematician), “Science is Human,” in The Humanist
i Frame, ed. Julian Huxley (New York: Harper and Brothers, 1961), 83-94 (quote,

A page 88). I have here altered the first-person “we” to the third-person “scien-
tists,” .
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