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8
The ChaLLenge from SocioLogy of Science

8.1 Beyond Philosophy?

In the latter part of the twentieth century, ideas about science were in a
state of flux. Options proliferated, including radical options. The previous
chapter looked at some of these developments from the side of philosophy
of science. The same phenomenon is found-perhaps even more so-in
fields that border on philosophy. That is one topic of this chapter. I will fo
cus on sociology of science, as this is an area that began to interact in
tensely with philosophy. Some of the same issues arose in the history of sci
ence, but it was sociology that sometimes set itself up as a replacement, or
"successor discipline," to the philosophy of science (Bloor 1983).

8.2 Robert Merton and the "Old" Sociology of Science

Science is a social enterprise. It seems, then, that one field we should turn
to in order to understand this fact is sociology, the general study of human
social structures.

The "sociology of science" developed in the middle of the twentieth
century. For a while it had little interaction with philosophy of science. The
founder of the field, and the central figure for many years, was Robert
Merton.

"Mertonian sociology of science" is basically mainstream sociology ap
plied to the structure of science and to its historical development. In the
1940S Merton isolated what he called the "norms" of science-a set of ba
sic values that govern scientific communities. These norms are universalism,
communism, disinterestedness, and organized skepticism. Universalism is
the idea that the personal attributes and social background of a person are
irrelevant to the scientific value of the person's ideas. Communism involves
the common ownership of scientific ideas and results. Anyone can make
use of any scientific idea in his or her work; the French are not barred from
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using English results. The norm of disinterestedness is made questionable
by Merton's later ideas, but the basic idea is that scientists are supposed to
act for the benefit of a common scientific enterprise, rather than personal
gain. Organized skepticism is a community-wide pattern of challenging and
testing ideas instead of taking them on trust. (Merton sometimes added hu
mility to his list of norms, but that one is less important.)

The four norms are one part of Merton's account of science. Merton
added another big idea in a famous (and wonderfully readable) paper first
presented in 1957. This is Merton's account of the reward system in sci
ence. Merton claimed that the basic currency for scientific reward is recog
nition, especially recognition for being the first person to come up with an
idea. This, Merton claimed, is the only property right recognized in sci
ence. Once an idea is published, it becomes common scientific property, ac
cording to the norm of communism. In the best case, a scientist is rewarded
by having the idea named after him, as we see in such cases as Darwinism,
Planck's constant, and Boyle's law.

Merton argued that the importance of recognition is made evident by
the fact that the history of science is crammed with priority disputes, often
of the most acrimonious kind. And let no one suggest that the figures in
volved were always jealous also-rans. Galileo fought tooth and nail over
recognition for various ideas of his. Newton fought Hooke over the inverse
square law of gravity, and he fought Leibniz over the invention of calculus.
The pattern has continued similarly from the seventeenth century to today.
National loyalties are often a factor, as seen recently in the dispute between
the American Robert Gallo and the Frenchman Luc Montagnier over the
1983 discovery of HIV. There are some exceptions to the general tendency;
the most famous is the tremendously polite and gentlemanly non-dispute
between Charles Darwin and Alfred Russell Wallace over the theory of
evolution by natural selection in the nineteenth century. But the usual pat
tern when two scientists seem to hit on an idea around the same time is
to fight for priority. As Merton says, the moral fervor seen in these debates,
even on the part of those with no direct involvement, suggests that a basic
community standard is operating.

Merton argued that the reward system of science mostly functions to
encourage original thinking, which is a good thing. But the machine can
also misfire, especially when the desire for reward overcomes everything else
in a scientist's mind. The main "deviant" behaviors that result are fraud,
plagiarism, and libel and slander. Of these, Merton held that fraud is very
rare, plagiarism somewhat less rare, and libel and slander very common.
Fraud is rare largely because of a rigorous internal policing by scientists,
which derives partly from their own ambitions but also from organized
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skepticism. Plagiarism does happen, but the most usual outlet for deviant
behavior is libel and slander of competitors. More precisely, what we find
is a special form of slander that relates to the reward structure of science:
accusation of plagiarism. This is vastly more common than actual theft.
When two scientists seem to hit on an idea simultaneously, it is easy and
often effective to insinuate that while my discovery was legitimate, it is no
accident that Professor Z unveiled something very similar around the same
time. After all, Professor Z was taking notes intensely during an informal
talk I gave some months ago, and he cornered one of my graduate students
and wanted to know how we had managed to ... (etc.). Professor Z, or Z's
allies, will often reply in kind.

Merton also has a poignant discussion of the fact that the kind of recog
nition that is the basic reward in science will only be given to a small num
ber of scientists. There are not enough laws and constants for everyone to
get one. The result is mild forms of deviancy such as the mania to publish.
For pedestrian workers who cannot hope to produce a world-shaking dis
covery, publication becomes a substitute for real recognition.

Though the mania to publish is certainly real (and no less real in philos
ophy than in science), I suggest that Merton's analysis is not quite right on
this point. Scientists (and philosophers) who cannot hope to produce an
other e =mc2 will nonetheless often have real standing in a small commu
nity of people who work on the same detailed problems. Recognition even
in a tiny community of colleagues can be a significant source of motivation.
Kuhn's analysis of normal science recognized this fact. And in explaining
the mania to publish, at least in recent years, university administrations
and their desire for a simple way to measure productivity surely playa role.

Merton's editor Norman Storer suggests that we think of Merton's four
norms as like a "motor" and think of the reward system as like the "elec
tricity" that makes the motor run (Merton 1973). The norms describe a
structure of social behavior, and the reward system is what motivates people
to participate in these activities. But it is not so clear what the relation is
between the two parts of the story. As Merton himself noted, the reward
system can be at tension with the norms. In fact, I cannot see what remains
of the norm of disinterestedness once we give Merton's analysis of the re
ward system. What we seem to have is not disinterestedness but a special
kind of ambition and self-interest.

Earlier discussions in this book also suggest possible problems with
Merton's"organized skepticism." There is definitely something right in this
idea, and it has the same kind ofintuitive appeal as simple statements of
empiricism. But we must confront Kuhn's argument that too much will
ingness to revise basic beliefs makes for chaos in science. What we find in
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science, Kuhn claimed, is a delicate balance between skepticism and trust,
between open-mindedness and dogmatism.

Still, we see in Merton's analysis a good pattern for a theory of the struc
ture of science. We have a description of the rewards and incentives that
motivate individual scientists, and we have an account of how these indi
vidual behaviors generate the higher-level social features of science. We
will return to this idea in chapter I 1.

Merton's sociology is often seen as the "old" style of sociology of sci
ence, a style that was superseded nearly thirty years ago. But there are some
good ideas here, especially in the treatment of rewards. And sociology of
science in the Merton tradition does continue, albeit with less drama and
gnashing of teeth than we find in the newer approaches.

8.3 The Rise of the Strong Program

The sociology of science changed, expanded, and became more ambitious
in the 1970s. Here is a standard way in which the "old" and "new" work
are often distinguished. The older work wanted to describe the social struc
ture and social placement of science as a whole but did not try to explain
particular scientific beliefs in sociological terms. The newer approach has
tried to use sociological methods to explain why scientists believe what
they do, why they behave as they do, and how scientific thinking and prac
tice change over time.

That standard description has some truth in it. But the newer sociology
of science is also very interested in general norms, especially norms of rea
sonableness. Recent sociology of science has also worked with a different
view of what scientific theories are like. At least in some of his work,
Merton assumed a view of scientific theories that is close to logical em
piricism-theories are basically networks of predictive generalizations.
The newer sociology embraced Kuhn, holism about testing, incommensu
rability, new ideas about observation, and various speculative views about
scientific language, In fact, these ideas make up a kind of "anti-positivist
package" that was accepted not just by sociologists, but also by many his
torians, feminist critics, and others concerned with science in the latter
part of the twentieth century.

The sociologists embraced some philosophers, but they intended their
work to conflict with many traditional philosophical ideas about science.
Some thought of sociology as replacing philosophy of science, a field that
had become dried up and burdened with useless myths. The logical posi
tivists, who seemed the most dried-up and abstract, became the bad guys,
and eventually they turned into paradigm cases of Dead White Males.
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The most famous project in this new form of sociology of science is the
strong program in the sociology of scientific knowledge. This project was
developed by an interdisciplinary group based in Edinburgh, Scotland, in
the 1970s, headed (to some extent) by Barry Barnes and David Bloor. A
central idea of the strong program is the "symmetry principle."This prin
ciple holds that all forms of belief and behavior should be approached us
ing the same kinds of explanations. In particular, we should not give totally
different kinds of explanations for beliefs thatwe think are true and beliefs
that we think are false. Our own assessment of an idea should have no ef
fect on how we explain its history and social role.

Applied to science, the symmetry principle tells us that scientific beliefs
are products of the same general kinds of forces as other kinds of belief.
Scientists are not some special breed of pure, disinterested thinkers who
pay attention to nothing but data and logic. Peopleof all kinds live in com
munities that have socially established local norms for regulating belief
norms for supporting claims, for handling disagreement, for working out
who will be listened to and who will be ignored. These norms will often be
subtle habits, rather than explicitly stated rules.

Scientists are people who work in an unusual kind of local community.
This community is characterized by high prestige, lengthy training and ini
tiation, notoriously bad fashion choices, and expensive toys. But according
to the sociologists, it is still a community in which beliefs are established
and defended via local norms that are human creations, maintained by so
cial interaction. Scientists often look down on beliefs found in other com
munities, but this disparaging attitude is part ofthe local norms of the sci
entific community. It is one of the rules of the game.

As a result, we must recognize that the kinds of factors that explain why
scientists came to believe that genes are made of DNA are the same kinds of
factors used in explaining how other communities arrive at their very dif
ferent beliefs-for example, a tribal community's belief that a drought was
due to the ill will of a local deity. In both cases the beliefs are established
and maintained in the community by the deployment of local norms of ar
gument and justification. The norms themselves vary between the tribal
community and the community of scientists, but the same general prin
ciples apply in both cases. Most importantly, we should not give the Real
World a special role in the explanation of scientific belief that it does not
have in the explanation of other beliefs that pass local community norms.

The strong program also sought to analyze particular scientific theories
and their relation to social circumstances. This work became especially
controversial. The aim was to explain some scientific beliefs in terms of the
political "interests" of scientists and their place within society.
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For example, Donald MacKenzie (1981) argued that the development
of some of the most important ideas in modern statistics should be under
stood in terms of the role these tools had in nineteenth-century English
thinking about human evolution and its social consequences. That con
nection went partly via the program of eugenics, the attempt to influence
human evolution by encouraging some people to breed and discouraging
others from doing so. MacKenzie argued that a body of biological, math
ematical, and social ideas was well matched to the "interests" of the am
bitious, reformist English middle classes. So he was asserting some kind of
link between the popularity of specific scientific and mathematical ideas,
on the one hand, and broader political factors on the other. What kind of
link was this supposed to be? MacKenzie was cautious. When links are
made between specific scientific ideas and their political context, the soci
ologist of science is quick to say that no simple determination of scientific
thinking by political factors is being alleged. Sometimes metaphorical
terms like "reflect" are used; scientific ideas will "reflect the interests" of a
social group. Certainlyit can sometimes be shown that the popularity of a
scientific idea benefits a social group. But is this benefit supposed to explain
the popularity of the scientific idea, or not? If so, is the explanation sup
posed to be a causal explanation, albeit a qualified one, or some other kind
of explanation? This has been the source of some obscurity, but the issue
of causal analysis in complex social systems is often very difficult. Some
kind of explanation is intended, though.

This work on scientific ideas and "interests" antagonized conventional
philosophers and historians, but it antagonized not only the "old farts."
Even Kuhn was critical of it. Although Kuhn's work is always cited by those
seeking to tie science to its broader political context, Structure did not have
much to say about the influence of "external" political life on science. Kuhn
analyzed the "internal" politics of science-who writes the textbooks,
who determines which problems have high priority. But he saw an insula
tion of scientific decision making from broader political influences as a
strength of science. Despite his status as a hero, Kuhn did not like the more
radical sociology of science that followed him.

The strong program is also often associated with relativism. Many so
ciologists accepted this label, but we need to be careful. There are so many
definitions of relativism floating around that the sense of relativism em
braced by the sociologists need not be the same as that used by commen
tators and critics. The forms of relativism that are important here concern
standards of rationality, evidence, and justification. Basically, relativism in
this context holds that there is no single set of standards entitled to govern
the justification of beliefs. The applicability of such standards depends on
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one's situation or point of view (see also glossary and section 6.3). In this
sense, the strong program does tend to be relativist. It holds that science
has no special authority that extends beyond all local norms. Instead, the
norms and standards that govern scientific belief can be justified only from
the inside, and that is true of other, nonscientific norms as well. We who
live within science-dominated societies will find it compelling to say, "Sci
ence really is the best way of learning about the world." But, according to
the strong program, saying those things is just an expression of our local
norms. No one can hope to take a point of view outside all local norms and
conceptual systems and say, This conceptual system or this set of local
norms really is the best, the one that adapts us best to the world.

So, despite some differences within the field, it is fair to say that the
strong program is an expression of a relativist position about belief and jus
tification.

A famous problem for relativists is the application of relativism to itself.
The problem does have various solutions, but it can definitely lead to tan
gles. Unfortunately, that is what happened in sociology of science. The ap
plication of the field's principles to itself led to interminable discussions
that have weighed down the field. If all beliefs are to be explained in terms
of the same kinds of social factors, and no set of local norms can be judged
"really" superior from an external standpoint, then what about the theo
ries found in sociology of science? This came to be called the "problem of
reflexivity." Mostly the sociologists of science accepted that their claims
were true of their own ideas. They accepted that their own theories were
only justified according to local social norms. This conclusion is OK, but
the whole issue led to endless methodological obsessing and navel-gazing.

In this section I have focused on a particular, dramatic strand in post
Merton sociology of science. But although it is easy to write as if "the
strong program" was a clean and definite package, the program contained
a good deal of variety. And it was not the only kind of sociology of science
developing in this period. Just as the strong program elbowed aside earlier
social accounts of science in the 1970s, it was to be partially elbowed aside
in turn, in the 1980s.

8.4 Leviathan and Latour

This section will look at the two most famous works in recent sociology of
science.

The first is a piece of sociologically informed history, rather than pure
sociology: Steven Shapin and Simon Schaffer's Leviathan and the Air Pump
(1985; I will abbreviate the book as Leviathan). This book does not advo-
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cate the strong program, but it is often seen as a sophisticated development
of those ideas. The book is so widely respected, in fact, that various differ
ent camps tend to claim it as their own.

The second work is more controversial; it was important in a shift that
took place in sociology of science: Bruno Latour and Stephen Woolgar's
Laboratory Life (1979). This book appeared before Leviathan; it is famous
as a pioneering work in its style.

Leviathan discusses the rise of experimental science in seventeenth
century England. This is seen as a pivotal case for our understanding of sci
ence, pivotal for its historical role in establishing the social structure that
science has and also for illustrating this structure especially clearly. The
book focuses on a dispute between Robert Boyle, a leader in the new ex
perimental science, and Thomas Hobbes. Hobbes is remembered now
mainly as a political philosopher (Hobbes's 1660 book Leviathan, which
Shapin and Schaffer refer to in their title, is a work of that kind), but he
also engaged in scientific disputes. Thebattle between Boyle and Hobbes
was not "science versus religion" or anything like that; it was a battle over
some specific scientific issues and over the proper form for scientific work
and argumentation. Boyle prevailed.

According to Shapin and Schaffer, what came out of this period, and es
pecially from Boyle's work, was a new way of bringing experience to bear
on theoretical investigation. Boyle and his allies developed a new picture of
what should be the subject of organized investigation and dispute, and how
these disputes should be settled. The Royal Society of London, founded in
1660 by Boyle's group, became the institutional embodiment of the new
approach. Boyle's approach did not become the model for science during
the later seventeenth century, but it became one very important model, es
pecially in England. There were some fairly strong differences in scientific
"style" between different European countries during this period (and many
would say that these have not entirely disappeared).

Boyle sought to sharply distinguish the public, cooperative investigation
of experimental "matters of fact" from other kinds of work. Proposing
causal hypotheses about experimental results is always speculative and
should only be done cautiously. Theological and metaphysical issues should
be kept entirely separate from experimental work.

In marking out a specific area in which dispute could be controlled and
productive, Boyle hoped to show that scientific argument was compatible
with social order. The seventeenth century had seen civil war in England,
and this whole period in European history was one in which even the most
abstract theological questions seemed capable of leading to violent unrest.
So there was much concern with the problem of how to control dissent and
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dispute-how to stop it from spilling over into chaos. According to Shapin
and Schaffer, Boyle saw his group of experimentally minded colleagues as
a model for order and conflict resolution in society at large.

Boyle was not only setting up new ways of organizing work; he was also
setting up new ways of talking: new ways of asking and answering ques
tions, handling objections, and reaching agreement. We see this, Shapin
and Schaffer argue, in Boyle's handling of key terms like "vacuum." The
existence of vacuums was a key topic of debate in the seventeenth century.
Aristotle's physics held that vacuums could not exist, but various lines of
experiment suggested that perhaps they could. Boyle's experimental work
involved the use of a pump that could apparently evacuate all or almost all
the air from a glass container, in which experiments could then be per
formed. Shapin and Schaffer argue that Boyle was not really trying to an
swer the standard questions about vacuums. Instead, he was reconstruing
questions about vacuums in a way that brought them into contact with his
experimental apparatus. Critics could-and did-complain fhat Boyle's
pump could not settle the questions they wanted to ask. Boyle's strategy
was to subtly replace these questions with other questions that could be the
topic of experimental work. The old questions-such as whether an ab
solutely pure vacuum could exist-had been set up in such a way that they
would generate endless and uncontrollable dispute.

Shapin and Schaffer present their view in terms taken from the (later)
philosophy of Ludwig Wittgenstein. Since Wittgenstein has influenced many
people in the sociology of science, it is worth taking a moment to sketch
the relevant ideas. Wittgenstein's early ideas about logic and language in
fluenced logical positivism. His later ideas, especially his Philosophical In
vestigations (1953), were very different, and they had massive effect on
late-twentieth-century thought. These later ideas are more an "anti-theory"
than a theory; they are an attempt to show that philosophical problems arise
from pathologies of language. Philosophy arises from a subtle transition
between ordinary use of language and a kind of linguistic misfiring, in which
questions that are really incoherent can seem to make sense. Wittgenstein
wanted to diagnose and put an end to these misguided linguistic excur
sions. He avoided formulating theories of anything, but some of his ideas
have been adapted for use in theories in various areas, including sociology
of science (Bloor 1983).

Two ideas are especially popular. A "form of life" for Wittgenstein is
something like a set of basic practices, behaviors, and values. Actions and
decisions can make sense within a form of life, but a form of life as a whole
cannot be justified externally. It's just the way a group of people live. Witt
genstein was not much interested in the kinds of cultural variation studied
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by sociologists and anthropologists, and it is not clear what sort of "unit"
a form of life is for him. But sociologists have adapted the concept to fit the
kinds of groups they study.

The second big concept drawn from Wittgenstein is the concept of a
"language ga~e." A language game is something like a pattern of linguis
tic habits that contribute to a form of life and make sense within it. Witt
genstein opposed a picture of language in which words and sentences are
attached to their own particular meanings (mental images, perhaps) that
determine how language is used. Instead, Wittgenstein claimed we should
think of the socially maintained patterns of language use as all there is to
the "meaning" of language. Shapin and Schaffer argue that Boyle's treat
ment of key terms like "vacuum" established a new language game. This
language game was a key component in a new form of life, the form of life
of experimental science.

At this point you may be remembering the logical positivists and their
attempt to analyze the meaning of scientific language in terms of patterns
in experience. Is the idea of a language game developed to serve experi
mental science different from this positivist idea? It is different. The logi
cal positivists claimed that the right theory of meaning would show that all
meaningful language ever does is describe patterns in experience. Accord
ing to Shapin and Schaffer, Boyle was setting up a new way of using lan
guage. So there is perhaps more of a connection to the "operationalism" of
the physicist Bridgman, who was briefly mentioned in chapter 2. Bridgman
(1927) urged that scientists reform their use of language to ensure that
each term has a direct connection to empirical testing.

Those are the central ideas in Leviathan and the Air Pump. But some
thing should be said about another, more problematic, feature of the book

Shapin and Schaffer claim that Boyle and other scientists are engaged in
the manufacture offacts. In everyday talk the phrase "manufacture of facts"
would be taken to indicate deception, but that is not what Shapin and
Schaffer have in mind. For them, there is nothing bad about the manufac
ture of facts; they want us to get used to the idea that facts in general are
made rather than found. This is reminiscent of Kuhn's claim, in Chapter X
of Structure, that the world changes during a scientific revolution. Like
many others who use these terms, Shapin and Schaffer want to reject a pic
ture of the scientist as a passive receiver of information from the world. But
a denial of passivity does not require this kind of talk, and it often leads to
trouble. For example, at the very end of Leviathan, their discussion of
"making" leads Shapin and Schaffer to express their overall conclusions in
a way that involves a real confusion. They say: "It is ourselves and not re
ality that is responsible for what we know" (1985,344). This is a classic
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example of a false dichotomy. Neither we alone nor reality alone is "re
sponsible" for human knowledge. The rough answer is that both are re
sponsible for it; knowledge involves an interaction between the two. Even
this formulation is imperfect; human knowledge is part of reality, not
something separate from or outside it. But, speaking roughly, in order to
understand knowledge, we need both a theory of human thought, lan
guage, and social interaction, and a theory of how these human capacities
are connected to the world outside us.

I now move on to a second famous work in the sociology of science, La
tour and Woolgar's Laboratory Life (1979). In the mid-I970S, Bruno La
tour, a French sociologist, spent a couple of years visiting a molecular bi
ology laboratory, the Salk Institute in San Diego. He went as a charming
observer who knew little about molecular biology. During the time that La
tour was there, the lab did work that resulted in a Nobel Prize; they dis
covered the chemical structure of a hormone involved in the regulation of
human growth. Latour wrote Laboratory Life, with Steven Woolgar, as a
description of the lab's work.

Lat~ur and Woolgar, in their account, ignored most of what a normal de
scription of a piece of science would focus on. They ignored the state of our
knowledge of hormones; they ignored the ways in which experimental meth
ods in the field are able to discriminate alternative chemical structures; they
ignored how the new discovery fitted into the rest of biology. Instead, Latour
looked at the lab in a sort of deliberately superficial and self-contained way.
The lab was a kind of machine where chemicals, small animals, and reams
of blank paper came in at one end, and small printed pieces of paper-jour
nal articles and technical reports-came out at the other end. In between
the two, a huge amount of "processing" went on, processing that turned
the mass of raw materials into the intricate finished products (see fig. 8.1).

Latour saw this processing as aimed at taking scientific claims and
building structures of "support" around them, so they would eventually be
taken as facts. A key step in this process is hiding the human work involved
in turning something into a fact; to turn something into a fact is to make it
look like it is not a human product but is given directly by nature.

Laboratory Life was a huge success. To many it seemed like a breath of
fresh air, a book that exuded wit and imagination. Along with other works,
it prompted a shift within the field. The strong program came to seem
crude. The strong program wanted to get rid of explanations of scientific
belief in which nature just stamps itself on the minds of the scientific com
munity. But perhaps the strong program was replacing this with an equally
crude picture, in which social and political "interests" stamp themselves
on the scientific community. This is not a very fair reading of the strong
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Fig.8.I
The lab according to Latour and Woolgar (From Laboratory Life: The Construction of

Scientific Facts, by Bruno Latour and Steve Woolgar, © I986; reprinted by permission
of Princeton University Press)

program. The sociologists were being caricatured, just as they had carica
tured traditional philosophy of science! Some would see justice there. La
tour also inspired a different style in sociology of science, a style that might
be described as elusive, self-conscious, and literary.

Latour's approach, which borrows from French philosophy, sociology,
and semiotics, is sometimes called the "actor-network" theory. What the
sociologist does is to study the fine structure of the internal dynamics of
scientific work, especially dispute and negotiation about what has been es
tablished. The sociologist does not begin the story by taking for granted
"pressures" or "interests" in society at large, and "nature" or the real world
is not taken for granted either. Instead, both "society" and "nature" are
seen as products, not causes, of the settlement of scientific controversies
(Latour 1987). Where traditional empiricist philosophy had seen science as
"data-driven;' and the strong program had seen science as "interest-driven;'
Latour sees scientific work itselfas the driver.

In Latour's view, when we explain why one side succeeded and another
failed in a scientific controversy, we should never give the explanation in
terms of nature itself. Both sides will be claiming that they are the ones
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in tune with the facts. But when one side wins, that side's version of "the
facts" becomes immune to challenge. Latour describes this final step as a
process in which facts are created, or constructed, by scientific work.

There is an interesting strategy in Latour's work here, along with much
obscurity. Latour gets us to look at the dynamics of controversy in science
in a very fine-grained way. What social role is played by appeals to "truth;'
"nature;' and "the facts"? How do people use these terms before, during,
and after the settlement of disputes? These are good questions. One kind
of understanding we might have of the concepts of "truth" and "nature"
is an understanding of how they are used as resources in arguments and
discussion.

An investigation of this kind might tell us a lot about how people decide
what they take to be real, but this does not mean that the settlement of sci
entific disputes determines what is real. However, Latour refuses to make
this distinction when he presents his work. To some extent this seems to be
due to his interest in very unorthodox philosophical positions. But some
times his neglect of this distinction seems to be just a matter of his dashing,
provocative writing style (a style common in French intellectual life).

Revolutions, as is well known, have a habit of eating their children. Al
though Latour is often seen as displacing or digesting the strong program,
that program has been showing some resistance to the French stomach
acids. A striking attack on Latour was recently published by the strong pro
grammer David Bloor (1999). Bloor's paper radiates exasperation at the
fact that Latour's obscure project has come to seem the more sophisticated
and appealing option. Bloor urges a return to the strong program, and he
presents that program in a way that avoids careless talk about the "con
struction of reality." Bloor is an exception; sociology of science has rarely
treated this issue with care. And although I doubt that the strong program
is the way of the future, Bloor is right that recognizing the role of social
structure in science does not require strange inversions of the relations be
tween thought and reality.

In both its radical work and its more cautious work, sociology of sci
ence in the latter part of the twentieth century tended tosuggest an unusual
picture of science. This is a picture in which science is controlled entirely
by human collective choices and social interests. What makes science run is
negotiation, conflict resolution, hierarchies, power inequalities.... There
seems to be no place in the picture for the responsiveness of scientific be
lief to the real structure of the world being investigated. Often sociologists
accept that ofcourse the real world imposes some constraints on what we
believe. But any particular observations that a person might make are al
ways subject to so much reinterpretation, reconstruing, filtering, and ne-
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gotiation that they cannot guide belief or theory change. What makes
things happen in science-what makes people believe one theory rather
than another-is the interaction of social forces.

Further Reading

A standard collection of Merton's works is The Sociology ofScience (1973). A cen
tral work in the rise of the strong program is Bloor's Knowledge and Social Imagery

(1976). See also Barnes, Bloor, and Henry 1996. Shapin 1982 is a good survey of
historical work done by sociologists of science. On the issue of relativism, see
Barnes and Bloor 1982 and other papers in that collection (Hollis and Lukes 1982).

Shapin has followed up the argument in Leviathan with some other very inter
esting work, especially A Social History of Truth (1994). Latour's other famous
books include Science in Action (1987), The Pasteurization ofFrance (1988), and
We Have Never Been Modern (1993).
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embedding of science would also have relevance to questions about educa
tion, medicine, and a variety of other crucial areas of social policy.

The most important manifestation of this new attitude is found in the
development of feminist critiques of science and feminist philosophies of
science. That is the topic of the first part of this chapter. The second part
looks at the growth of another new approach to understanding science, the
interdisciplinary field known as "Science Studies."

Feminist thinking about science makes up a diverse movement. It is unified,
perhaps, by the idea that science has been part of a structure that has p~r

petuated inequalities between men and women. Science itself; and main
stream theorizing about science and knowledge, have helped to keep
women in a "second-class" position as thinkers, knowers, and intellectual
citizens. (Even these generalizations about feminist discussions of science
have exceptions.) According to feminist analyses, society has suffered from
this, and so has science itself. So reform of some kind is needed. There is
disagreement on the appropriate kind of reform-ranging from simple
suggestions like the inclusion of more women in the sciences, through the
encouragement of a specific kind of female "voice" in science, to dethron
ing science from its preeminent position in Western culture. Feminist think
ing about science was often allied with work in the sociology of science,
and Kuhn, Feyerabend, and Wittgenstein were also seen as helpful. Some
feminists made more unfortunate alliances with Freudian psychoanalysis.

We should distinguish feminist philosophical ideas about science from
more basic feminist political ideas. Feminism in general aims to understand
and fight against inequalities between the sexes, with respect to political
rights, economic standing, and social status. This has a simple application
to science: women were for many years excluded or discouraged from a life
in science, as they were excluded from other high-prestige areas of work.
This is a simple matter of equality of opportunity, one that raises questions
about policy (such as the appropriateness of affirmative action) but does
not raise issues in the philosophy of science itself.

Other feminist work did engage with philosophical issues about sci
ence. The work might be categorized in terms of three overlapping strands.
One strand is feminist analysis in the history of ideas and the history of sci
ence. A second is feminist analysis of specific scientific fields and theories,
especially in social science, biology, and medicine. The third is feminist epis
temology, the attempt to analyze rationality, knowledge, and other basic

('

The relationship between science and politics was subjected to new kinds of
scrutiny in the late twentieth century. To some extent, the overall image of
science changed, especially in the humanities. Generalizations are risky here,
but we might say that through much of the last three hundred years, science
has been regarded in Western societies as a progressive, anti-authoritarian
force, able to challenge and break down entrenched ideas and arrangements.
This view was most vivid in the "Enlightenment" period, in the eighteenth
century; confidence in science as a progressive force is one aspect of what
are now called "Enlightenment values." There have always been exceptions
to this cultural image of science, within nineteenth-century romanticism,
for example, and in some Marxist thought. But various parts of intellec
tual culture saw a larger shift in attitudes toward science in the latter part
of the twentieth century. The cold war was a crucial cause of this shift, but
there were other currents at work also.

Science came to be seen instead as a force in the maintenance of the
"status quo;' especially with respect to political inequalities. On the side
of politics that considers itself progressive rather than conservative, many
began to treat science as part of a larger, multi-tentacled political structure
that acts to reinforce subtle forms of exclusion and coercion, even in ap
parently "free and democratic" societies. The anti-authoritarian image of
science came to be seen largely as just "good PR." And the institution of
science itself, it was argued, is full of hidden features that include some in
dividuals and exclude others.

Many thought that by showing the connections between scientific insti
tutions and political power, it would become clear that "science is politi
cal;' rather than being an institution outside of politics that enjoys a spe
cial authority derived from this political neutrality. Revealing the political

9
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epistemological concepts from a feminist point of view. Here I include anal
ysis of the social structure of science, when that work bears on epistemology.

I will start by discussing a book written fairly early in the tradition,
Genevieve Lloyd's The Man ofReason (1984). Lloyd analyzes the histori
cal roots of ideas about knowledge and rationality and also draws conclu
sions for epistemology. The discussion that is specifically relevant to us is
found in the early chapters, where she considers figures such as Plato, Aris
totle, Descartes, and Bacon. The book illustrates what I think has been a
common pattern. Lloyd tells a very interesting-sometimes compelling
story in the history of ideas. But it is harder to work out what consequences
these historical facts have for epistemology.

Lloyd argues that the early development of ideas about reason and
knowledge were greatly affected by views about the relation between male
ness and femaleness. The concept of reason evolved in Western philosophy
'in a way that associated reasonableness with maleness, and associated the
female mind with a set of psychological traits that contrast with reason
ableness.

A key source for this pattern of thinking, according to Llqyd, is the old
association between femaleness and nature; the earth is fertile, female, the
source of life. Via this association, ideas about the relationship between the
mind and nature were modeled on the relationship between male and fe
male. The relations between the sexes also provided a model for theorizing
about the relations between different aspects of the mind itself-between
perception and thought, and between reason and emotion. The upshot was
that the ideas feeding into the early development of science and philosophy
in Europe incorporated, in various different forms, an association between
reason and maleness. And the development of the idea of femininity was
shaped by an opposition between femininity and reason. Femininity was
associated with receptivity, intuition, empathy, and emotion.

Lloyd's best example is the case of Francis Bacon, the seventeenth-century
English thinker who wrote extensively about the new empirical methods of
investigation and their promise for mankind. Bacon attacked the ancient
Greek picture of knowledge as contemplation. For Bacon, real knowledge
is manifested in control of nature: "Knowledge is power:' But as Bacon de
veloped this idea, he retained the image of nature as female. His model for
the relation between the mind and nature was the model of marriage, a
marriage between the knower (man) and nature (woman). The features of
a good marriage, as run by the man, correspond to the features of success
ful knowledge of the world. So what is a good husband like? A good hus
band is respectful, but he is also firm and definitely in charge. The scientist
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approaching nature should approach her with respect and restraint. But
.control is certainly needed; "Nature betrays her secrets more fully when in
the grip and under the pressure of art than when in enjoyment of her nat
ural liberty." And the products of what occurs on the "nuptual couch" will
be useful knowledge for the improvement of mankind (quoted in Lloyd
1984, II-I2. Some other feminists have been far tougher on Bacon than
Lloyd was: see Harding 1986).

Cases like this suggest that views about the relations between men and
women were important resources in the development of ideas about reason
and knowledge. Although the question is difficult, it surely seems likely
that these associations did affect both the lives of women and the path
taken by science in the early modern period. The harder question is what
philosophical consequences these historical facts have for us now, given the
massive changes to political life and to science since then. It is not hard to
find a residue of these old associations embedded in metaphors that are still
around. To pick a simple case, scientists constantly talk about whether or
not a phenomenon will "yield" to a particular method of analysis. To my
ears (though not to everyone's), this metaphor always has a resonance of
sexual conquest. But whether these metaphors have much effect on either
society or science today is a more difficult issue.

Evelyn Fox Keller is one feminist who thinks there is a real problem
here. She holds that the general picture of science we have inherited has real
effects on women entering science; the woman scientist has to choose be
tween "inauthenticity" and "subversion." The concept of authenticity is a
subtle one drawn from existentialist philosophy, but Keller illustrates her
point with an analogy: "Just as surely as inauthenticity is the cost a woman
suffers by joining men in misogynist jokes, so it is, equally, the cost suffered
by a woman who identifies with an image of the scientist modeled on the
patriarchal husband" (2002, 134-35).

9.3 The Case of PrimatoLogy

I turn now to a case that many see as a good, clear example of the role that
gender has played in a particular part of science. More specifically, this is of
ten seen as a case in which the gender of researchers has had an effect on the
development of ideas, one where science has benefited from an increasing
role for women in the field. The example concerns the last thirty years or so
in the study of social behavior, especially sexual behavior, in nonhuman pri
mates like chimps and baboons. These phenomena are studied (with slightly
different emphases) in the fields of primatology and behavioral ecology.
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These parts of biology initially developed a picture of primate sexual
life in which females were seen as rather passive. Social life, and sexual life
in particular, were regarded as controlled, sometimes cruelly, by males.
That picture was linked to some important pieces of "high theory" in evo
lutionary biology. In many animals, although by no means all, there is a
great deal of variation across individuals in malereproductive success, and
less variation in female reproductive success. This is a consequence of the
fact that one male can, in principle, impregnate large numbers of females.
As it is often said, "sperm are cheap." Female reproductive success is lim
ited in many animals by the high costs of pregnancy.

This kind of asymmetry between the sexes is of considerable evolution
ary importance in the organisms in which it is found. But it has often been
used in rather simplistic patterns of explanation, without regard for many
ways in which its effects can be modified by other factors. In early prima
tology, it was taken to support a view holding that male sexual behavior
had been finely honed by natural selection, while female behavior had not,
because females could do much less to affect their reproductive success.

According to Sarah Blaffer Hrdy (2002), this picture began to shift in
the I970s. Careful observation revealed a far more active and complex role
for female primates. It became apparent that many female primates have
elaborate sex lives, involving a lot more different kinds of sexual contact
than one would expect, based on the old picture. Females seem to engage
in subtle patterns of manipulation of male behavior, and much of the ma
nipulation may be directed at influencing male behavior toward offspring.
The basic theoretical idea that the high potential variance in male mating
success has large effects on the evolution of behavior still stands, but there
is now a much more sophisticated picture of the interaction between this
factor and other factors, especially the strategies available to females.

This shift in thinking within primatology coincided, at least roughly,
with an influx of women into the field. Primatology is, in fact, one of the
scientific fields in which the presence of women is unusually strong. What
role did the presence of women have in changing opinions within the field?
According to Hrdy (and according to others I have spoken to), the idea that
this increasing representation of women had a significant role in shifting
people's views about female primate behavior is fairly routinely accepted
within primatology. Hrdy adds that this view seems to be accepted more in
the United States than in Britain (2002, 187). Hrdy herself is rather cau
tious about this issue, but she suggests that women researchers, like her
self, did tend to empathize with female primates and watched the details of
their behavior more closely than their male colleagues had.
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9.4 Feminist Epistemology

Let us now look more closely at feminist epistemology, or rather, the part
of feminist epistemology that deals with science. This is a diverse and some
times difficult field. It includes work that uses feminist theory as a basis for
criticizing how science handles evidence and assesses theories. It also in
cludes feminist criticism ofthe social structure and organization of science,
where that structure affects epistemological issues. Most ambitiously, some
feminist epistemologists have argued that even our fundamental concepts
of reason, evidence, and truth are covertly sexist. Feminist epistemology
also goes beyond criticism to make suggestions about reform-how to
make science better at finding out about the world (if that goal is to be re
tained), and also how to make science more socially responsible.

In discussing some of the options here, I will modify some categoriza
tions used by Sandra Harding (1986, 1996). Harding distinguishes three
kinds of feminist criticism of science. The earliest and least controversial
she calls spontaneous feminist empiricism. This is the project of using a
feminist point of view to criticize biases and other problems in scientific
work, but doing so in a way that does not challenge the traditional ideals,
methods, and norms of science.

Harding's second category is philosophical feminist empiricism; Helen
Longino's work (1990) is probably the most influential within this camp,
and I will discuss it below. Here the aim is to revise and improve traditional
ideas about science and knowledge, but to do so in a way that remains
faithful to the most basic empiricist themes. Relativism is to be avoided.
One hope is that more sophisticated criticisms of particular scientific prac
tices will result.

The third category I will call radical feminist epistemology. Two main
approaches might be distinguished within this grouping. One is what
Harding calls feminist postmodernism. This work tends to embrace rela
tivism. Members of different genders, different ethnic groups, and differ
ent socioeconomic classes see the world fundamentally differently. The
idea of a single "true" description of the world that transcends these dif
ferent perspectives is a harmful illusion.

The second radical approach is standpoint epistemology. This is not a
relativist view; it is more ambitious than that. Standpoint epistemology
stresses the role of the "situatedness" of an investigator or knower-their
physical nature, location, and status in the world. The idea is that while tra
ditional epistemology has seen "situatedness" as a potential problem for
an investigator, in fact it can be a strength. Standpoint theory holds. that
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there are some facts that are only visible from a special point of view, the
point of view of people who have been oppressed or "marginalized" by so
ciety. Those at the margins, or the bottom of the heap, will be able to crit
icize the basics-both in scientific fields and in political discussion-in a
way that others cannot. Science will benefit from taking more seriously the
ideas developed by people with this special point of view. This is not a rel
ativist position because the marginalized are seen as really having better
access to crucial facts than other people have.

One of the main debates in feminist epistemology has been between
forms of philosophical feminist empiricism and views that are more radi
cal, especially standpoint epistemology. The arguments for more radical
options have not been convincing. Standpoint theory holds that the expe
riences of marginalized people have special value. If that is right, what sort
of value is this? As Longino argues, it is not likely to be a general superi
ority of a kind that would justify our treating a marginalized point of view
as the most important or reliable. If some facts are more visible to the mar
ginalized and oppressed, other facts will surely be more visible to the priv
ileged. The experiences of the marginalized are more likely to be valuable
as a special kind of input into discussion and argument. So the right way
to think here is in terms of a "pool" of different ideas, contributed by those
with different points of view. Longino argues that the picture that results
is a revised version of empiricism.

Longino calls this revised view "contextual empiricism." This is a form
of empiricism that emphasizes the role of social interaction. Longino ar
gues that in order to be able to distinguish rationality from irrationality we
should take the social group as our basic unit. Science is rational to the ex
tent that it chooses theories from a diverse pool of options reflecting differ
ent points of view, and makes its choice via a critical dialogue that reaches
consensus without coercion. Diversity in the ideas in the pool is facilitated
by diversity in the backgrounds of those participating in the discussion.
Epistemology becomes a field that tries to distinguish good community
level procedures from bad ones.

If this is the right way to incorporate feminist ideas into epistemology, it
is a way that follows a fairly old tradition (as Longino would not deny). Paul
Feyerabend, as we saw in chapter 7, argued for the importance of main
taining diversity in scientific communities. And as Elisabeth Lloyd argues,
Feyerabend was extending and radicalizing a line of argument from John
Stuart Mill (Lloyd 1997). Diversity, for Mill, provides the raw materials for
social and intellectual progress, via a vigorous "marketplace of ideas."

The idea that a diversity of viewpoints improves critical discussion is
definitely appealing. The role of gender in the mix is a separate question,
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as writers like Longino accept. Is it really true that men and women in mod
ern Western societies have different perspectives of a kind that is relevant
to science? Feminists accept that other differences, especially class differ
ences and ethnic differences, may have as much of an effect as do gender
differences, or even more than that. But many feminists expect there to be
some definite "patterning" in the great soup of intellectual diversity that is
due to gender differences.

So might we expect women to have a different style of theorizing or
reasoning that derives from their different experience? Certainly there will
be some facts that women will tend to have a different perspective on. The
physical experience of being a woman or a man will make a difference to
how some aspects of life are experienced. And at least for the near future,
the earl)' education and acculturation of girls and boys will have this effect
as well. But we should be careful of claims that go far beyond this. It is a
much harder question whether or not the experience and viewpoint of
women is systematically different from that of men in a way that is likely
to matter to scientific disputes. There is a risk of lapsing into simplistic gen
eralizations here.

This problem takes us back to some issues discussed in the previous sec
tion. In some situations it can be argued that a particular bias, or neglect
of options, found in a scientific field may be due to gender. Primatology is
one area where this argument has been taken seriously. It is also possible
to go beyond this and argue that there is a distinctive way of thinking, and
interacting with the world, found in women scientists. If so, this might be
partly due to a distinctive way that women tend to think, and it might also
be partly due to their situation and experience in male-dominated fields. A
famous example is Evelyn Fox Keller's work on Barbara McClintock, the
geneticist who discovered "jumping genes" that move around within the
genome of an organism. The jumping-genes idea was for some time con
sidered to be a very strange hypothesis, but McClintock turned out to be
right. McClintock was very much an outsider in genetics, and Keller also
argues that McClintock had a "feeling for the organism" that enabled her
to do a different style of science from that of her male colleagues (1983).
Keller is rather cautious in her claims here; she does not want to argue that
there will be a "sharp differentiation" between women's and men's work in
science (2002,134). But she does seem to think there will be some system
atic differences. Many would object to the suggestion that a "feeling for
the organism" is likely to be an example, however. A case could be made
that this psychological trait is found in many good biologists and that it has
nothing to do with gender. Feminists themselves (including Keller) are also
very wary about the possibility of contributing to a stereotyping of female
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contributions to scientific thinking. ("We must have a woman on this team,
Jim, so someone will pick up on the holistic, interconnected stuff that might
be going on in these reactions!")

Here I have discussed possible differences in "theoretical style" between
men and women. Another possibility is that women will tend to bring a dif
ferent kind of social interaction to scientific communities. Feminists have
sometimes suggested that women are, on the whole, less competitive and
more cooperative than men, though many feminists would now want to
avoid simple generalizations of this kind (Miner and Longino 1987). If there
are any differences of this nature, they may have important consequences
for science. The next chapter will discuss the relation between cooperation
and competition within science in detail, so we will return to the issue of
gender differences then.

9.5 Science Studies, the Science Wars, and the Sakal Hoax

One of the main themes in this chapter and the previous one has been the
constant expansion of the range of fields seeking to contribute to a general
understanding of science. The two examples I have discussed in detail are
sociology of science (chapter 8) and feminist criticism (this chapter). As
well as this expansion, there has been a blurring of disciplinary bound
aries. During the 1980S a number of workers decided to embrace this trend
and create a new approach to studying science that would draw on many
different fields without worrying about "whose questions were whose;'

The resulting field is generally known as "Science Studies." The mixture
has come to include not only history, sociology, and philosophy but also
cultural anthropology, classics, economics, some parts of literary theory,
feminist theory, and more marginal fields like semiotics, cultural studies,
and critical theory. The aim is to draw on pretty much any field that can
contribute our understanding of how science developed, how it works, and
what role it has. Recently, the study of technology, as distinct from science,
has sometimes been explicitly added as a goal.

The result of this reorganization has not been a massive breakthrough (as
some might have hoped), and it has not been a disaster either (I will explain
below why it might be seen that way). The history of recent thinking about
science does show that there are good opportunities for cross-fertilization,
borrowing, and joint work in this area. But it is not likely that the bound
aries between fields will really disappear; philosophers, historians, sociol
ogists, and literary theorists do look at the world somewhat differently. So,
of course, we find a mixture of styles of work within Science Studies, rang
ing from the most sober, intricate historical research to wild flights of fancy
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that make Bruno Latour look like Rudolf Carnap. I am not denying that
there are some distinctive tendencies and emphases in the field as a whole,
however; one will be discussed at the end of this chapter.

Some of the most controversial work in Science Studies is allied to the
notorious movement in the humanities known as "postmodernism" (Har
vey 1989, Lyotard 1984). Postmodernism is a family of ideas and projects,
ranging from architecture through art, history, and philosophy of language.
The themes that are relevant to us here have to do with representation and
meaning. Postmodernism is part of a recent tradition in the humanities
that opposes the idea that language should be analyzed as a system used to

. represent, or "stand for;' objects and situations in the world. This anti
representationalist view of language influenced a lot of literary theory, as
well as other humanistic disciplines, in the latter part of the twentieth cen
tury. Postmodernism is a spectacular outgrowth of that line of thought.

Sometimes postmodernists seem to be arguing that we, right now, live
in a special time in history. We live in a time when a representational role
for symbols is being replaced by a new role. The sea of symbols and lan
guages in which we live, and their role in politics and in consumer culture,
has undermined ordinary representational relations between symbols and
objects. In understanding the role of symbols in our lives, it is no longer
useful to apply concepts like accuracy, reference, and truth: behind every
symbol lies not a real object, but another symbol. At other times post
modernism seems to become a tremendously obscure way of arguing for
extreme forms of relativism, sometimes for a kind of skepticism and do
nothingism, and for extravagant metaphysical views about how language
and reality are related.

Science Studies was rather welcoming to postmodernism and other ad
venturous ideas from the humanities. That did not mean that the sober his
torians of science stopped doing their sober, rigorous work; Science Stud
ies is a diverse entity. However, the relationship between the new approach
to science and obscure trends in the humanities affected the image that Sci
ence Studies came to have. And in time, there came a backlash.

The backlash occurred in the form of an attack both on Science Studies
and on recent work in the humanities more generally. Some of the backlash
arose within science itself; scientists were alarmed at the picture of science
being presented tothe broader culture. But much of the heat and noise was
due to commentators' criticizing larger tends within academia and educa
tion. The perceptionwas that science itself was under threat.

The resulting clash became known as the "Science Wars." Science Stud
ies, and other work covered in this chapter, became a key battle ground.
Some of the attacks on this work came from the side of conservatism in
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political and social thought. Advocates of "traditional" education, both in
schools and in universities, worried that transmission of the treasures and
values of Western civilization was being undermined by radical leftist fac
ulty members in universities and soft-minded administrators in schools.
The humanities had gone to hell, and now they were trying to wreck sci
ence as well, via endless relativist bleating that science is "just another ap
proach to knowledge with no special status."

Although some of these battles had a simple political structure, the most
influential and interesting episode did not. In 1994 an American physicist,
Alan Sokal, submitted a paper to a literary-political journal called Social
Text, which was doing a special issue on science. The paper was a parody
of radical work in Science Studies; it used the jargon of postmodernism to
discuss progressive political possibilities implicit in recent mathematical
physics. The title of the paper gives a sense of the style: "Transgressing the
Boundaries: Toward a Transformative Hermeneutics of Quantum Gravity."
The argument of the paper was completely ridiculous and often quite funny.
The aim was to see if the paper would be accepted and printed by the jour
nal; Sokal believed that this would show the field had lost all intellectual
standards and would print anything that used the right buzzwords and ex
pressed the appropriate political sentiments.

Social Text published the paper (Sokal I996b), and Sokal revealed his
hoax in the journal Lingua Franca (I996a), an irreverent journal of aca
demic life (sadly, defunct, at least for now). The uproar reverberated across
the academic world and also made the newspapers. One of the things that
made Sokal's attack so effective was that he was not writingfrom the point
of view of conservative politics. He presented himself as a left-winger who
felt that the Left had lost its way. The siren song of trendy French philos
ophy and literary theory had led the Left, and "progressive" politics more
generally, away from its earlier alliance with science and landed it in a use
less and pretentious quagmire.

Many philosophers in the English-speaking world felt vindicated by the
Sokal hoax. Although English-speaking philosophy had produced radical
ideas about science, for the most part it had not accepted postmodernism
and other French-influenced literary-philosophical movements. Jacques Der
rida, perhaps the most famous figure in all the humanities during this pe
riod, had never been embraced by the philosophical establishment and was
regarded by many as a virtual charlatan. Philosophers thought their own
journals were "hoax-proof" because of the philosophical demand for clear
argumentation. (I do not know whether this conviction has been tested.)

Some mainstream philosophers of science, who had been made to look
dried-up and boring by decades of racier work in neighboring fields, were
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elated. At the 1996 meetings of the Philosophy of Science Association, the
presidential address was given by Abner Shimony, a senior philosopher of
physics. Shimony's address was a reassertion of Enlightenment values, the
values of science, democracy, rationality, equality, and secularism. Shimony
called Sokal "a hero of the enlightenment" for his work in unmasking the
foolishness of radical Science Studies. .

Although some philosophers felt vindicated, others felt that damage
had been done. In the discussion period after Shimony's talk, Arthur Fine
and Philip Kitcher, two other prominent philosophers of science, lamented
that after years spent bridging gaps between disciplines and establishing di
alogue, Sokal's work was likely to polarize everything again. This fear was
quite reasonable, as there had often been distrust between some fields.
Philosophers might cease to pay any attention to work in neighboring
fields, in the belief that they had lost all intellectual standards. Sociologists,
on the other side, were likely to think that the underlying conservatism of
philosophy had been revealed again; after all, they would say, the smug
philosophers had sided with Sokal's cheap shot.

Science Studies was not seriously damaged by the Sokal hoax, but there
have been some lasting effects. As I stressed earlier, the field was always di
verse, even though its image to outsiders was sometimes dominated by the
most high-risk work. There is less tolerance now for very jargon-laden and
obscure writing. This is a good thing, and it is reason enough to be glad of
what Sokal did. Internal obsessing about how Science Studies should be
conducted is excessive, but it was excessive well before Sokal. More im
portantly, the fear that the gaps between different fields would widen dra
matically has not been realized.

I have emphasized the mix within Science Studies of "straight" history
with the most "bent" literary analysis of science and culture. But the field
does exhibit some general tendencies. One is especially relevant here. Sci
ence Studies is rather hostile toward the idea of explaining patterns in sci
entific change in terms of relations between scientific theories and the
structure of the world. Kuhn and the sociological work discussed in chap
ter 8 have left an enduring mark here. The explanations that are most em
phatically rejected by Science Studies are explanations of the popularity of
a theory in terms of its real accuracy or explanatory power. Explaining the
historical role of a theory in terms of our present estimation of its worth is
taken to be a bad mistake. And more generally, Science Studies is suspicious
of the whole idea of looking at scientific theories in terms of how they re
late to the preexisting structure of the world itself. What results is a gap in
the account of science that Science Studies provides. After we have de
scribed the social structure of science itself, we need to also understand
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how that social structure and its products connect to the larger natural
world within which scientific activity is embedded. This will be one of the
themes in the chapters to follow.

Further Reading

Keller and Longino, Feminism and Science (1996), and Janet Kourany, The Gender
ofScience (2002), are both useful collections. The latter is quite comprehensive and
includes the Hrdy paper I use in section 9.3. Hrdy's book The Woman That Never

Evolved (1999) is a more detailed discussion of her ideas. Donna Haraway's Pri

mate Visions (1989) is a very detailed historical and sociological discussion of pri
matology from a feminist point of view. For another interesting feminist case study,

see Elisabeth Lloyd's work on theories of the evolution of female orgasm (1993).

Harding, The Science Question in Feminism (1986), and Longino, Science as

Social Knowledge (1990), are two of the most influential books in feminist episte
mology as applied to science. The Monist had a special issue on feminist episte

mology in 1994.

Mario Biagioli, The Science Studies Reader (1999), is a good collection that il
lustrates the diversity of work in that field. For the Science Wars, see Gross and

Levitt, Higher Superstition (1994), which includes criticisms of Bloor, Latour,
Shapin, Schaffer, Harding, Longino, and various others I have discussed in these
chapters. See also Koertge, A House Built on Sand (1998). The Sakal hoax is the
subject of a book (of that name) edited by the Lingua Franca editors (2000). There
is also a mass of material about the Sakal hoax on the World Wide Web; see espe
cially Sakal's site: http://physics.nyu.edu/faculty/sokall.

10
NaturaListic Philosophy in Theory and Practice

10.1 What Is Naturalism?

What kind of theory should the philosophy of science try to develop? The
logical empiricists had a definite answer to this question: the philosophy of
science is concerned above all with the logic of science. By the middle of the
1970s, this view had well and truly broken down. Many wondered whether
philosophy had become desiccated and irrelevant. As we saw in the previ
ous chapter, this led to attempts by other fields to annex some of the tradi
tional territory of philosophy of science. If philosophers could not say any
thing useful about how science works, others would do it instead.

Many philosophers came to agree that philosophy of science had to go
beyond logical analysis, but there was less agreement on what should be
done instead. In this chapter we look at one increasingly popular answer
to this question: naturalism.

Naturalism is often summarized by saying that "philosophy should be
continuous with science." This slogan sounds nice, but it is hard to work
out what it really means. Naturalists reject the idea that philosophy should
be sharply separated from other fields. In particular, naturalists hold that
there should be some kind of close connection between scientific theories
and philosophical theories, but they do not all agree on what this connec
tion should be like. And what does a naturalistic outlook on philosophy
mean in practice? Is it any more than a slogan and a label? In this chapter
I will describe naturalism in general and then illustrate the naturalistic ap
proach with an example. The next chapter will continue along the same
lines. And from this point onward, the book starts to depart from the
chronological structure that guided earlier chapters. The remainder of the
book is organized more by topic than by chronology.

A moment ago I said that naturalists hold that philosophy should be
continuous with science but do not agree on what this continuity is. Per
haps a more useful summary of naturalism is the idea that philosophy can
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