RESTORING THE REAL: RETHINKING SOCIAL
CONSTRUCTIVIST THEORIES OF SCIENCE

Meera Nanda

Aswe come to recognize the conventional and artifactual statusof our formsof knowing,
[we realize] that it isourselvesand not reality that isresponsible for what we know.
(Stevan Shapin and Simon Schaffer, 1985)

It always seems to me extreme rashness on the part of some when they want to make
human abilities the measure of what naturecan do.
(Galileo Galilei, Dialogues Concerning the Two Chief World Systems, 1632)

Introduction

One of the oldest urges in Western intellectual tradition is to think that
reality and truth should coincide, that our knowledgebe certified in the end
by the structure of redlity itself. Modern science, which best embodiesthis
urge, aimsat justified knowledgewhich can faithfully track the contours of
the natura world. The logic of science, however, has been severely
challenged by a set of doctrineswhich deny that what we take as scientific
facts bear any necessary relation to the causal processes and theoretical
entities they claim to describe. Often referred to as 'social construction of
science' or 'sociology of scientific knowledge,' these doctrines claim that
because science's methods, like any other way of knowing, are wholly
relativeto atheoretical framework and aworld-view, science amountsto a
construction, and not a discovery, of reality: we know what we ourselves
construct and there can be no warrant that our constructscan progressively
come to map the world as it redly is. Understood sociologically, the
practiceof science becomesa matter of conventions, and truth a matter of
how we 'garland consensus with authority."" If meaning-conferring power
can be imagined as distributed along a triangle whose three sides are the
natural world, the individual knower and cultural practices, social
constructivismtendsto collapse thefirst two into the third: facts once seen
as due to the world's own determination are instead seen as projections
upon a much thinner world by the cultural practices of communities of
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inquirers. While constructivist approaches to science have revealed how
deeply our perceptions, conceptual categories and modes of reasoningare
embedded in our socia life, they have exacted a heavy price: they have
inflated therole of cultural practicesin fixing our beliefsto such an extent
that the world and the self have virtually disappeared as constraintson the
content and logic of our beliefsand cultural practices.’

This essay offers a critical exposition of some of the most influential
sociological and feminist theories that purport to see the natural world,
experimental evidence, scientific factsand objectivity associa constructs.'
I will call constructivist any theory of science that includesin its purview
'the very content and nature of scientific knowledge... [and] nat just the
circumstances surrounding its production.’ While the earlier structural-
functional tradition of Karl Mannheim and Robert Merton only studied the
social conditioning of the agenda of science (the foci of interest and the
rate of advance), the newer socio-cultural theories am to explain the
technical content of science in terms of socia variables (class, gender
and/or professional interests, among other things). Although they differin
emphasis, the various schools within the constructivist stream adhere to
three tenets. Firgt, what makesa belief true is not correspondencewith an
edement of readlity, but its adoption and authentication by the relevant
community of inquirers.’ Thus, there is no hard and fast philosophical
difference between asociety's fund of knowledge and the beliefs currently
held and disseminated by certified authorities. Second, scienceisasocialy
located praxis that creates the redlity it describes, rather than a detached
description of a pre-existingreality externa toitsown practice. Science not
just describes 'facts, but actually constructs them through the active,
culturally and socialy situated choices scientists make in the laboratory.*
Third, the constructivist theories examined here admit of no analytical
distinctions between knowledge and society, the cognitive dimension and
the socio-cultural dimension: people's knowledge o the world and their
organization d life in the world constitute each other, the two are “co-
produced." From the obviously true and undeniable premise that scienceis
done in definite socially located institutions by socialized individuals,
constructivist theorists tend to deny any meaningful distinction between
what isinside and outside of scienceand between things natural and social.

We will encounter these assumptionsin their strong, moderate and weak
versionsas we cast a critical ook at the major schoolsof SSK. All through
the exercise, | will argue for a recovery of the red through a dialectical,
mutually self-correcting relationship between the real world, the knower
and her/his cultural assumptions, each hel pingto determinethe content and
meaning of the other two. Even though | don't present a comprehensive
readlist theory of science in thisessay, | do try to show the desirability and
the possibility of a robust (though fallible and non-foundational)
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contextual realism which admits the role of culture and social interestsin
our perceptions, but never loses sight of the discipline the rea world
imposeson our cultural conventionsand interests. Recognizing the social
nature of scientific practice does not have to lead us to give up the
commonsenseideathat a belief istrue becausethe state of affairsto which
it refersisin fact the case, and not becauseit is believed by a community
of certified inquirers, as the constructivistswould haveit.

Political and Philosophical ArgumentsAgainst Deconstruction of Science

| decided to undertake this critique not because | doubt that sometimes
what we accept as an immutable truth about nature is actually socially
constructed. There is no question in my mind that scientists can be, and
often have been, led by their unconscious biases and conscious material
intereststo project the existing social order onto the order of nature. Such
science-certified 'findings can, in turn, give socialy created differencesa
gloss of unalterable destiny, sanctioned by the very structure of nature
itself. It isasingular achievement of feminist and radical sciencecriticsto
have drawn attention to the fact that science at times has been used to
naturalize unegual and hierarchical socia relationsof gender, caste/race. |
share the impulse behind these critiques of science insofar as they seek to
turn the self-critical rationality of science on science itself. Such an
exercise, if combined with a realist epistemol ogy, can identify the blinders
of conventions, interestsand ideol ogiesso that we can know thetruth about
the world and our placein iL.*

It is precisely because | value the impulseof emancipatory self-critique
that the constructivist science-criticsstart out with, that | reject the position
they arrive at, namely, a complete merging and mutual constitution of the
socia order and the order of knowledge. Once we come to see the very
content of natural sciencesas not merely conditioned, but constituted by the
culturally sanctioned socia practices, scientific knowledge becomes a
matter of prevailing and ever-changing conventions, with no necessary
relation with the natural order and no critical relation with the social order.
Thisconflationbetween thereal and our accountsof it jeopardizestheentire
project of a progressive critiquedf ideology, for as Frank Farrell putsit:

When reality itself has become a manufactured image...it can no longer make sense to

measure our beliefs against how mattersreally stand. When selves are under stood to be

cultural artifacts, then the notion of self discovery or self emancipation is a delusion. If
rational practices must occur within a nexus of power and taken-for-grantedbiases, then

the goal of coming to have a more objective account of reality and of ethical relationsis
afoolish one.’

Socia constructivist doctrines have moved from the critical function of
truth, to acritique of the very possibility of true knowledge, or as Michele
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Barrett putsit, following Foucault, from an analysis of 'the economics of
untruth [ideology] to a politics of truth' itself.* Starting with a suspicion
that social interests can sometimes occlude truth, they have concluded that
social interests aways-already constitute it, and that knowledge whose
validity can transcend our local context and interestsisin principleimpos-
sible. Starting from the materiaist insight that science is a socially
mediated practice, constructivist theories have come to seelogic, evidence,
truth and even external redlity itself as socia, having no content
independent of their sociality.

| am especialy concerned with the exhaustion of ideology-critiquein
contemporary feminist and postcolonial writings on science and society.
These critics have turned their backs on the earlier science-for-the-people
initiativesthat used the findingsof modern science to critique the falseand
inadequate knowledgethat legitimizesthe existing socia hierarchies. They
have instead turned their critical tools on modem science itself in an
attempt to expose science's own unacknowledged social values and
ideologies. Having found Western, patriarcha and capitalist assumptions
going 'al the way down' into the very logic of modern science, the only
aternative these critics can consistently support is that of a multicultural
collage of ‘ethnosciences' or 'situated knowledges justified by the world-
views and interests of women (for feminists), the non-West (for
post-colonias)or non-Western women (for post-colonial and multicultural
feminists). But given that neither ‘women,” the 'non-West' nor 'non-
Western women' make up uniform categories, situated knowledgesend up
privileging the most hackneyed stereotypes of feminine ways of knowing
and the 'wisdom' of non-Western traditions over scientific methods of
inquiry. What gets lost in this discursive affirmative action is a critica
appraisal of these parochial, localized perspectives, many of which are
deeply implicated in legitimizing age-old oppressions.”

As aone-time biologist and a feminist from a non-Western country, |
find the neo-traditionalism condoned, tolerated and, indeed, often
celebrated by feminist and postcolonid sciencecritics extremely troubling.
It may be appropriateat this point to disclose my persond investment in a
defence of scientific rationdlity. | learned to do science asa young woman
in India, received a doctorate in molecular biology and later worked as a
science writer in close collaboration with sciencefor people movementsin
India. | found in science the intellectual resources for rationally
guestioning — and rejecting — many of the Hindu assumptions regarding
caste and gender hierarchies. Indeed, it would be no exaggeration to say
that training in modem science marked the beginning of humanism and
feminismfor me. | cannot consent to the radical deconstructionist theories
of science for the simple reason that they completely misdescribe the
science | did in the lab, and the science | did on the streets as an activist
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and awriter in New Delhi, circamid '70s to themid '80s. Most progressive
intellectualsin the West at the close of the twentieth century have come to
see scientific rationality as the 'mantle of those in power, those with
authority.”? But coming from where | comefrom, | can seethe missing half
of the dialectic: scientific rationality also contains the resources to
challengethosein power, those with authority.

The sociological theoriesof science which see natural science as purely
local and context-specificpracticecontradict the very rationalethat made it
possible for me to learn modem science while growing up in a small and
rather provincia city in Punjab. The entire idea of adopting modem scien-
tific education in non-Western countries is premised on a belief in the
universality or trans-contextuality of scientific knowledge.” Social
constructivist theories embrace a deep and radical relativism which
undercutsall epistemol ogical groundsfor transcultural appropriationof the
methods, theoriesand worldview of modem science. These theoriesreduce
the obvious spread of modern science beyond the Western world to an
epiphenomenon of the West's imperialism — a sign of the West's cultura
hegemony which must be resisted in the name of nationa liberation,
cultural survival and the recovery of the civilizational projectsinterrupted
by colonialism. Framing science as Western cultural imposition on non-
Western others undercutsthe very rationaleof progressive people's science
movements in Third World whose primary commitments are not to the
nation, but to universal human values of justice and equity; not to cultural
survival, but to cultura change that promotes these values;, not to a
resumption of inherited civilizational projects, but to new futures. These
movements are committed, in other words, to an internd critique of local
knowledges in the light of the best available and the most humanly
accountable values, regardiessof the place of arigin.' By treating the best
confirmed scientific theories simply as local constructs of the West, no
differentin their basiclogic than thelocal cultural constructsof the rest (i.e.,
pre-scientific folk knowledges), constructivists undercut epistemological
groundsfor thecritiqueof the latter from the vantage point of the former.

Let me hasten to clarify that by wishing to defend the universality of
scientific rationality, | an by no means suggesting that scienceisinsulated
from itssocial context. While science has specialized, knowledge-seeking
aims which differentiateit from the rest of the society, these goals are met
through institutionsand practicesthat are not separate from the apparatus
of social power, material production and cultural belief. | am not denying
that as a hegemonic, state- and corporate-sponsored activity, science is
shaped by a society's dominant interests: wrenching scientific knowledge
away from hegemonic ingtitutions and making it available to those
standing outside the gates was my reason for preferring journalism and
activismover doing science. Not for a moment am | denying that scientists
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carry their gender, race/caste and class biases with them into the lab — as
one among a handful of women in a biotechnology lab in an €lite
technology ingtitute, | am only too painfully aware of the cultural conti-
nuity between the lab and the world outside.

But — and thisis crucia — | am equally strongly aware of how funda-
mentally contra-conventional the content of science can be. Scientific
practice is culture- and context-bound, but the content of science is not
awaysso. The prevailing paradigm leads a scientific community to selec-
tively pick out a certain (and not any other) natural object/phenomenon
from the entirety of the natural order. It isalso truethat scientistsapproach
this object/phenomenon with time- and context-dependent questions,
theory-laden methods and rules of evidence. But the results of scientific
inquiry quite often confound the conventions from which we begin. As any
self-reflective working scientist can attest, often the methodological
conventions, the theoretical postulatesand the larger goals of the inquiry
arere-evaluatedin the light of what we learn about nature starting from our
local conventions, goals, and values. Science is simply not so circular and
guestion-begging an affair as social constructivist theories make it out to
be, where social conventionsdeterminewhat we can see and accept astrue.
Scientific knowledgedepends upon social institutionsand cultura conven-
tionsfor itsexistence but not for itstruth. The truth of a belief, aswe shall
see, is not a matter of internal relationsor coherence within aframework
of beliefs, but a matter of the relationship of the belief to something else
prior to and independent of the framework. And we can arrive at succes-
sively approximate descriptions of this relationship through a constant
revision and modification of our conceptual categories and theoriesin the
light of newly discoveredfeaturesof the world.

Indeed, it is precisely because the findings of science are a constant
threat to the spontaneous consciousnessof everyday life sanctified by the
authority of culture, that doing and teaching science hed a subversive
quality in my socia milieu. It is the contra-conventional character of
science that made it an ally of those of us engaged in an internd critique
of some of the inegalitarian elements of our culture. The findings of
modern 'Western' science enabled us to show — with empirical evidence
that was publicly testable - that no matter what the consensusof the local
community is, no matter what the power s-that-be claim, somesocial values
and some facts of naturethat these values are informed by, are wrong and
must be rejected as false.® Our project of denaturalizing socially-created,
religiously-sanctified inequities (especially of gender and caste) was not
different in spirit than that of feminist and other progressive critics of
science in the West. But where they see science as an agent of natural-
ization of social differences, we sought in modem scienceevidencethat the
facts of nature were not what they were assumed to be by our community,
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and that a different social order, in tune with a different understanding of
the natural order, was possilble.™

Some would - as indeed, many postmodern/postcolonial critics of
modem science, both in Indiaand the West already do — doubtlessthink of
our attempt to challenge the traditiona order from the vantage point of
'Western' science as an act of treason against our natal civilization, and
consider us'internal colonizers' bringing the diverselocal narrativesunder
thesway of a eurocentric metanarrative. But as long as we could argue that
the content of modem science was not 'Western' or Eurocentric in any
substantiveway, and that it gave us a picture of the natural world that was
astruefor usin Indiaasit wasfor the bearer of any culture anywhere on
the planet earth, we could defend ourselves against the charges of imperi-
alism. But now, the socia constructivist theories that claim that the
particular content of scientific knowledge cannot transcend the context of
its production have pulled the rug from under our feet. Those of us who
believed in science for social revolution are left with no principled defence
againgt the shrill accusations of our cultural nationaists and our funda-
mentalists, the sophisticated among whom silence us by citing the
authority of (the much misunderstood) Kuhn and (only too well under-
stood) Foucault, Rorty and Latour.

So much for the political grounds of my dissatisfaction with social
constructivism. My philosophical disagreementswith it centre on the fact
that it deniesarational self-correction either of scientific knowledge in the
laboratory or in the values of the larger culture in the light of evidence
from the natural order. Social constructivism holds that the evidence from
nature is never free from contextual values and thus cannot override or
contradict the scientists' enculturation. What gets demarcated as 'science
from the other everyday cultural meaningsand practices has no necessary
or essential features (falsifiability and/or institutional normsthat allow for
replicability and critique of others' findings) that increaseits probability of
being a true(er) explanation of a phenomenon. The ever-changing
(‘contingent”) boundary between science and non-science, sociol ogiststell
us, is a conseguence of rhetorical games through which socially powerful
groups draw cultural maps for the rest of us to live by, charting some
knowledge that serves their interests in the cultural space marked as
'science.’ Because science's claims of approximation to the actual causes
and underlying mechanisms of manifest phenomena through an open and
dispassionate attempt to falsify all evidence take place through culturally
embedded practices, there can not be a progressive march toward truth.
Science, like any other cultural practice, is a struggle over institutiona
accreditationof what is meaningful and true, astrugglethat simultaneously
stabilizes knowledge and socia power.

In thisessay | will be concerned with two consegquences— namely, anti-
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realism and relativism - of the constructivists' attempt to explainscientific
rationality ultimately in termsof cultural meaningsand social power. Anti-
realism in constructivist theories does not deny the existence of the red
world, but only denies that what we accept as scientific facts necessarily
correspond toit. Epistemological relativism claims that, as Martin Hollis
and Steven Lukes put it, that 'what counts as good reasons for holding a
belief depends upon the context,' or as Karl Popper put it, 'truth isrelative
to our intellectual background or framework and it may change from one
framework to anathes.”™ Relativism and anti-realismare intimately related.
Lary Laudan, one of the staunchest opponents of relativism, indeed
defines relativism as the flip side of the constructivist creed that 'the
natural world and such evidence that we have about the world do little or
nothing to constrain our beliefs.”®* When our beliefsare 'liberated' from the
constraints of redity, or when the external redity is seen as malleable
enough to be moulded into any shape dictated by our conceptual schemes,
what is real and true for one social group ceases to be so for ancther.

When reality is 'thinned out' and not alowed to constrain our beliefs,
social relations end up carrying the entire weight of justification of our
beliefs. Obviously, no ensemble of social relations can be deemed
irrational — for the very fact that they allow societies to sustain themselves
confers upon them a 'natural rationality.’® It followsthat all beliefsare as
rational and true as the social relations that undergird them. The problem
of rationality for sociologists and anthropol ogists of science is nat sorting
out mere beliefsfrom beliefsthat are justified to hold by virtueof the tradi-
tional epistemic virtues of truth, rationality, success or progressiveness.™
Saciologists of science believe that all these virtues are honorifics that a
community confers on some beliefs after they have been accepted by a
community of scientists and the rest of the society through a process that
can be fully explained in terms of sociological and cultural variables(e.g.
class and gender interests). Constructivist theories of science, in other
words, prohibit us from using correspondence truth asa regulativeideal of
our inquiries into the nature of knowledge in different societies and
different historical contexts. All one can justifiably do is to study the
empirical conditions under which different communities of inquirers
accredit (or de-accredit) their respectivebeliefs. Without any evaluation of
beliefs' correspondence with any given object/phenomenon, we are forced
into a relativist position.

| will contend that anti-realism and relativism are two sides of one basic
philosophical fallacy which, following Roy Bhaskar, | call the 'epistemic
fallacy.”™ or, following Philip Kitcher, IRA or 'Inaccessibility of Reslity
Argument.'” The epistemic fallacy consists of assuming that our socially
derived conventions have ontological consequences, or that how we know
determines (or at least, crucially shapes, or delimits) what exists. The
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widespread tendency to derive conclusions about reality from our repre-
sentations of it follows from the basic philosophical assumption that
underliesall social constructivist and postmodern thought, namely, that all
the reality we can ever really get at is the redity that is internal to our
system of representation. Our representationsthus constitute reality for us
and what falls outside of our representationsis relegated to the Kantian
noumena, things-in-themselves, which cannot be known.

Moreover, because |RA issupposed to apply equally to social redlity as
well as natural reality, constructivistsbelieve that there is no philosophical
difference between natural and social sciences, and that both are equally
interpretive.” One logical conclusion of this equivalence is that, as John
Searle correctly surmises, for constructivists, natura reality (for example,
a mountain) is socially constructed in a way that, say, money is socialy
congructed.” In both cases, it is our representations that confer the
particular status to a physical entity: our representations make the object
real for us.

There are variousversionsof the epistemicfallacy and IRA, but al lead
to the same result: thinning out and disempowering redlity in relation to
socially-situated knowers. Very many features of the world once seen asa
result of the world's own determination are seen as projections upon a
much thinner world by the powers of the subject. This thinning out and
contraction of the world is recommended by constructivists as liberatory,
for they seem to believe that it gives human subjects more power to change
what they take to be redity, by changing their conceptual schemes and
discursive practices. The political dead-ends that such prioritization of
discourse has led the academic left into are by now well undeestond.™

As ascientist, | am also concerned with how the thinning and disem-
powering of reality urged by social constructionistscompletely belies the
basic assumptions of natural scientists. A redlist ontology, as Roy Bhaskar
argues, is presupposed by the social activity of acience.™ A beief in the
existenceof alaw-abidingand comprehensibleworld, made up of materia
things and structures forms a kind of background which gives meaning to
science. Any activity properly deemed science seeks to get nearer to the
truth of the underlying causes and structures of the manifest phenomena
and thus providean account of what's going on behind the phenomena that
we experience.

Most working scientistswould agree with Grossand Levitt, abiologist-
mathematician duo who have recently taken issues with constructivism,
that 'science is, aboveall, a redity driven enterprise.”” As the outpouring
of working scientists' critique of constructivism that followed the recent
hoax by the physicist Alan Sokal indicates, most agree with Soka's
statement that * there is a red world; its propertiesare not merely social
constructions; facts and evidence do maiter.™ Indeed, to tell a physicist
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that laws of nature are not explanationsof natural phenomenabut projec-
tions on nature of our socia conceptsis like 'telling a tiger stalking prey
that all flesh is grass’ as Steven Weinberg put it.* It is scandalous how
feminist and sociologica critics of science have never paused to wonder
why most working scientists fail to recognize the science they do in the
picture of science that emerges in constructivist accounts. | am not
suggesting that all science critique must obtain a seal of approval from
working scientists — there may well be aspects of their work (especialy
science's socia history) that scientists may not be aware of, or may not
immediately recognize. But at the same time, surely something isamissin
a critique that assumes the actors to be so deluded as to consistently
confuse their own constructions for facts of nature.”

Therealismthat I'll defend aspiresto capture the robust realism of most
natural scientists. | will argue that scientistsfind out thingsabout the world
which are independent of human cognition; they advance true statements,
use concepts that conform to natural divisions and devel op schemata that
capture objective dependencies. One of the most rigorously argued
defences of such a realism has been recently provided by Philip Kitcher
whose definition of science | will follow: science aims to 'produce struc-
tured accounts of causal structures of the world, by delineating the
pre-existing natural kinds and uncovering the mechanisms that underlie
causal dependencies." Such realism rejects 'deflationary realism," a recent
favourite in science studies circles, which grants the existence of entities
described by science, but does not accept that successful scientific theories
are progressively truer accounts of these entities.” The great virtue of the
realist philosopherswhose work | will use is that their account of realism
does not require an appea to some ideal, a priori notion of rationality
involving either a semantic relationship between our words and the world,
or a god-like transcendence of the social context. The redlization that we
can only access the world through our cultural and social categoriesby no
means vitiates knowing the world in a manner that can transcend our
cultural and socia categories.

The Uncritical Naturalism of Social Constructivism: The Trap of
Epistemic Fallacy

Paradoxically, the seeds of socia constructivism were contained in the
demise of logica positivism. Once the distinctions between pure obser-
vation and theory, and between the context of discovery and the context of
justification became impossible to maintain — as it was after the critiques
of positivism by redlists like Karl Popper and historicists like Thomas
Kuhn - it became impossibleto maintain that we can know the world as it
isand mirror it in our theories. Conventionalism can be understood as one
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answer to the scepticism that resulted: we know, constructionistssay, what
we ourselves construct. We make 'facts and project them onto nature, for
natureitself istoo generousand can live with any number of contradictory
explanations. It cannot be any other way, for thereis no pristine, theory-
free data to judge our theories against. Knowledge is inescapably a
construction and constructivist science scholars claimed to be ‘only'

workingout the consegquencesof this human condition. It isfor this reason
constructivists take great umbrage at their critics who read them as
attacking science by reducing its rationality to socia relations. In this
section, | will argue that while constructivist theories haveforced scientists
and philosophersof science to rethink their mirror-of-nature descriptions
of science and experimental evidence, they have exacted an unacceptable
price by denying any normative distinction between knowledge and belief.

There were undoubtedly good historical reason - the Nazis
denouncement of 'Jewish science' for one - that led the logical positivists
to try to keep the social-psychological genesis of ideas separate from
questionsof their validity.” But for the next generation of sciencescholars,
whose formative experience was the Vietnam War and the civil rights
struggles, the separation between context and content of science lost
emotional and intellectual appea. They came to see science as deeply
implicated in inegalitarian social theoriesthat legitimated the exclusion of
women and racia minoritiesand supported an imperidistic military indus-
trial complex. This generation experienced the separation of social context
from the logic of science as an ideological justification of what Jeffrey
Alexander calls 'absent reason™* - that is, reason located outside the
concrete, everyday lifeof embodied human beingsasthey go about making
sense of their lives. Because human motives, aspirationsand biases were
not admitted into the logic and methods of science, the objective
knowledge that positivists celebrated was experienced by their heirs as
dienating.

Alexander suggests that post-positivist social theory can be understood
as a search for 'positive reason' which views reason from within the
totdity of lived lifewith al itssensuality, its conflictsand its here-and-now
goals. In philosophy of science, thissearch for positive reason started with
Thomas Kuhn's The Structure of Scientific Revolutions. The individualistic
perspective of a knower dramatized by Descartes as a solitary being
contemplating the indubitability of his consciousness could not be
sustained in view of Kuhn's historical analysis of how scientists absorb
ideas from their predecessorsand are epistemically dependent on them.
After Kuhn, scholars of science became more concerned with the actual
processes of science, and it came to be widely accepted that, as Hilary
Kornblith put it, ‘questions about how we actually arrive a our beliefsare
relevant to how we ought to arrive at our beliefs.”™ By offering to study the
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everyday work of scientists, sociologists and anthropologists of science
claim to hold the key to questions about rationality which were earlier
considered a matter of philosophical speculation alone.

Post-Kuhnian science studies, in other words, naturalize reason: scien-
tific reason is seen not as some specia and privileged style of thought that
must be protected from all other aspects of life in society, but as insepa-
rable from the general spirit of the times that informs the ensemble of
social ingtitutions and interests. Naturaliststreat science as a part of our
interactionswith natureand with our peers— a processwhich can be under-
stood without any a priori assumptions regarding the certainty of our
consciousness or our sense.™ While the naturalistic turn has had a salutary
effect of emphasizing the materiality and historicity of scientific ratio-
nality, it has opened the door to radical historicism as well. As Thomas
Nagel suggests, there have been two responses to the historicization of
scientific rationality, 'to recognize the limitations that inevitably come
from occupying a particular position in the history of a culture.. or to
convert these into non-limitations by embracing a historicism which says
there is no truth except what is internal to a particular historical stand-
poini.'"”

The realist naturalism of Roy Bhaskar, Philip Kitcher, Ronald Giere,
Dudley Shapere and Richard Boyd that will be defended in this essay
representsthe first response, which admits the contextuality of knowledge
but tries to show that is not an insurmountable problem in getting to the
truth about a context-independent redlity. The second alternative is
followed by the social constructivist critics who play the sceptic. The
crucia difference between the two approaches consists in this. A redlist
can accept the socia nature of science without, at the same time, denying
that science is a special kind of an institution with a special function:
namely, to discover truth about the natural world.® A realist sociologist
then goes on to appraise the social relationsand normsthat operate in the
institutions of learning in terms of whether or not they generate reliable
knowledge most of the time. Constructivists, on the other hand, are anti-
essentialist about truth, reality and aims of science. They believe that
different groups of people at different times and places will light up the
world differently, see different aspects of the mind-independent world as
real, and come to define what is true about their particular view of reality
differently. On this view, there is no one a priori criterion of truth that
serves as the goal of al inquiry, but rather knowledgeis simply whatever
emerges when 'men operate in the interest of prediction and control,
shaped and particularized by their situation.™

So far, arealist sociologist may agree and demarcate sciencein terms of
the norms that regulate scientific institutions instead of universal and
unchanging philosophical first principles. That, indeed, was the approach
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of Robert Merton who demarcated science from non-science in terms of
institutionalized normsof communism, universalism, disinterestedness and
organized scepticism that help to detect and correct the errors introduced
by ideologies, interests and political interesi.® But the post-Mertonian
constructivists are anti-essentialist about these (or any other) norms, and
hold that institutional practicesand normsof science are themselvesopen
to varying interpretations contingent on the distribution of power (e.g.,
gender, class and nationality) that prevailsin the rest of the society. Thus,
they seethe social activity of science as no different from the play of power
in other institutions of society. For the constructivists, the social can
provideno more of agroundfor truth than the philosophical, for the social
itself is always in the process of being produced simultaneously with
knowledge; or, as Shapin and Schaffer put it, 'the solution to the problem
of knowledge is embedded within practical solutions to the problem of
social order.™ The entire project of demarcating science from non-science
is superseded in favour of showing continuities between the two. The
boundary is not between truth and falsehood but between what socially
powerful groups provisionally (depending on the historical context) decide
to label as truth, or as Foucault put it, 'the problem is not in drawing the
line between that in a discourse which falls under the category of scien-
tificity or truth and that which comes under some other category... but in
seeing historically how effectsof truth are produced within discourses that
are themselves neither true nor fase™*

The 'Strong Programme' (SP) of the new sociology of scientific
knowledge (SSK) inaugurated by David Bloor a the University of
Edinburgh in 1976 aspired to extend the scope of sociology to the very
‘content and nature of scientificknowledge,' as the opening sentenceof his
influential Knowledge and Social Imagery declared. Bloor accused his
predecessorsof a 'lack of nerveand will' for treating 'science as aspecia
case’ and assuming scientific rationality, vaidity and objectivity to be
‘absolute and transcendent.' Instead, Bloor called for treating all
knowledge, regardless of its validity or objectivity, 'purely as a natura
phenomenon, amenable to the same type of explanation. In other words, if
sociological factors were evoked to explain those beliefs which were not
rational, then the SP required that social factors be used to explain rationa
beliefsaswell. Any prior distinction between rational and non-rationa was
declared to be an unscientificvalue judgment on the part of the sociologist.
Thestrong programme’s hyper-rationali stemphasison value neutrality and
even-handednesswas not unlike, in Roy Bhaskar's words, ‘an undercover
agent who works on both sides of the fence... playing the game of reason
to underminethe authority of reason.™

The SP set the ground for all other social and cultural critiques of
science. Even asthey try to distance themselvesfrom the relativism of the
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P, al important feminist critiques of science, including the works of
Evelyn Fox-Kéeller, Sandra Harding and Helen Longino, accept the basic
idea behind the SP that the very content of science requiresasocial expla-
nation. The so-called postcolonial critics make the same move and, often
without directly citing the constructivist works, simply assumethat science
isaWestern and imperialist way of knowing the world and for that reason,
lacks any universal purchase. Indeed, it is only after they accepted the
assumption that the identity of the knower makes a difference not just to
the questions asked but to the answers given as well, that the radical
sciencecritics could justify the demand for 'different sciencesfor different
people, which hasgradually replaced the earlier radical agendacf 'science
for al the people.

It isonly their prior commitment to the defence of 'difference,’ that can
explain how self-identified radical scan continue to overlook the normative
anemiaof constructivist viewsof knowledge. Theories inspired by the SP
refuse to distinguish between justified beliefs (episteme) and mere beliefs
(doxa) and treat al knowledge simply as ‘what people take to be
knowledge... without regard to whether the beliefsare true or fdse"* The
reasons that, say, a tribe believes in a shaman to cure a certain illness are
equally rational for the tribe, as the reasons why someone in a different
society may believe in, say, a heurosurgeon. It isn't asif better or worse
correspondencewith nature makesone belief more rational than the other:
believersin both cases actually see correspondence with what they take to
be nature. There issimply no tribunal higher than the culture and custom
of the membersof a particular group in deciding what isrationa to believe
in, or as Barry Barnesdescribes his'tolerant' theory of rationdity:

Different bodies of natural knowledge carry conviction in much the same way... All of
them alike are made credible to reasonable human beings by contingent aspects of their
context. It isnot that some are sustained by reasons and other by causes, or that some are
accepted because they correspond to reality and others despite their lack of such corre-
spondence. Rather it is that every body of accepted belief carries conviction as the
established account of reality employed by a culture or community ... Those beliefs that
count as knowledge are those sustained by custom. (emphasis added)

Thisseemingly egalitarian and tolerant view of knowledgeis, however,
hopelessly inadequate for critique of inherited knowledge 'sustained by
cugtom,' for it isincapableof drawingadistinction between what iscurrent
in the society and what is genuine knowledge. It leaves no room for the
possibility that a community may find some beliefs credible even though
thereis not sufficient warrant for them, or in other words, some beliefs of
a community could be false and irrationally held. It is this inability to
demarcate warranted beliefs from accepted beliefs that makes construc-
tivist theories normatively anemic.

The normative anemia of social constructivist theoriesis not unrelated
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to their anti-realism: the two spring together from the epistemicfallacy that
afflictsall varietiesof constructivismto variousdegrees. Epistemicfallacy,
recall, is the chief mechanism through which meaning-conferring powers
move from the world to our discourses: the properties of the world are
supposedly delimited from an unstructured substrate by the knowers

culturally given categories. The real difference between constructivistsand
redlistsis not that the former affirm and the latter deny the presence of

these culturally sanctioned conventions in the practice of science. The
differenceisthat the constructivistsaffirm, while the realistsdeny, that 'in

a relevant sense, social conventionsin science determine the causal struc-
turesof the phenomenascientistsstudy.™ In other words, whilethe realists
admit the conventional nature of scientific knowledge, they hold these
conventions to be 'ontologically innocent,' while the constructivists see
them as 'world congtituting.' Thus, for the constructivists, there is no
contradiction between saying that the real world constrainsour knowledge
and still holding that the knowledgeisconstitutively social, for thesocially
constructed reality is as real as any real thing can ever be. We cannot ever
know theworld asit is, and the only world we can ever know is the world
we grasp through our conventions. The tolerant views of rationality
espoused by constructivists crucially depend upon giving our discourses
the meaning conferring power, for otherwise one would have to admit that
thestructure of reality itself decideswhich account is more rational to hold
and that some beliefsare false and irrational. Thus the collapse of what it
is into how we know it is of fundamental importance to al varieties of

constructivism.

Such a collapse has disastrous consequences for the concept of truth.
All varietiesof constructivism urge science to divorce truth from the world
asit exists, and marry it to what we may believe about the wsrld. ™ Such a
scenario wheretruth and reality are made internal to the social context will
leave both science and society impoverished, and the worst victimswill be
precisely those who the constructivistswant to stand up for: the dominated
groups, people on the margins, especialy those in the Third World, who
need the findings of modern science to question some of the inegditarian
ideas of their own cultures. Truth, understood more traditionally as a
degreeof fit between what issaid and what is requiresthe most strenuous
defence by all thoseinterested in justice.

The Increasingly Radical ' Symmetry': From the Strong Programmeto
Actor Networks

'Since the mid-1970s, each new variant of SSK has tended to be a little
more radical than the one before. Each new variant hasstood longer on the
relativist road, according to Collins and Yearley.®* Wha has made the
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successive variantsof SSK ever more 'radical’ is their growing degree of
'symmetry.'

Symmetry is a key tenet of David Bloor's 'strong programme' (SP) for
sociology of scientific knowledge. It requires sociologists to treat correct
and false beliefs symmetrically as caused by sociological factors. While
the original idea behind symmetry (as espoused by the Edinburgh school
scholars including Bloor, Barnes, Collins and Shapin) made truth and
falsity equally amenable to social explanation, the more recent idea of
symmetry (the Paris School, associated mainly with Bruno Latour and
Michel Callon) makes nature and society symmetrical, that is, if one wants
to explain beliefs about nature in terms of social conventions, they also
haveto explain social conventionsin termsof beliefsabout nature. Neither
the social nor the natural can be taken to be given a priori.

The work of the Edinburgh School is premised on a basic anti-essen-
tialist assumption that nothing necessary or essential distinguishesscience
from any other social activity — 'science is socia relations,' as a well-
known slogan in SSK goes™ Thus the beliefsscientists cometo hold must
be explained in the same terms as are used to explain the consensus
between social actorsin any other social ingtitution. Thefirst, the causality
tenet of the strong programme demands that sociologiststreat knowledge
'‘purely asa natural phenomenon' and 'study the conditionswhich bring it
about' with the methods of natural sciences, which are held up as an
exemplar of value-neutral inguiry.* One consequence of mimicking a
scientific value-neutrdity is that the SP admonishessociologiststo remain
impartial (the second tenet) between true or false, rationa or irrational,
successful or unsuccessful knowledge, and to seek symmetrical (third
tenet) explanationsfor true and false beliefs: for to seek a different expla-
nation for true belief would amount to allowing one's vaue judgment to
affect one's analysiz." The sociologists task is to dispassionately examine
how different social interestsand cultural conventionsdeterminewhere the
boundary between true and false knowledge gets drawn in different
societies and in different historical periods. Findly, because the SP seeks
to scientize the sociological study of science, sociologists are obliged to
reflexively (the fourth tenet) apply the tenets of the SP to their own activ-
itiesaswell.

The symmetry tenet of the SP is the most controversial. It states that
sociology of scientific knowledge ‘would be symmetrical in its style of
explanation. The same type of cause would explain, say, true and false
beliefs" That is whatever causal mechanism we find useful for explaining
in naturalist terms how someone came to have a belief, we should invoke
it regardiess of whether we think the belief in question is true, false,
rationa or irrational. The idea that the truth, rationality or pragmatic
successof an ideaisirrelevant to why one should hold a belief isexpressed
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more succinctly by Barry Barnes:

What mattersis that we recognize the sociological equivalence of different knowledge
claims. We will doubtless continue to evaluate beliefs differentially ourselves, but such
evaluations must be recognized as having no relevance to the task of sociological expla-
nation; as a methodological principle, we must not allow our evaluation of beliefs to
determine what form of sociological accounts we put forward to explain them.*

The symmetry principle is meant to challenge the immunity the tradi-
tional philosophersof science (the 'teleologists,' as Bloor calls them) and
pioneers of sociology of knowledge (Marx to some extent, but especially
Mannheim and Merton) had granted to natural sciences. According to
these theorists, the findings of natura science were to be explained by
rationality — that is, reasons based on evidenceand logic which 'glowed by
their own light,’ and needed no further explanation. Bloor castigates this
asymmetry in favour of science as akin to treating science as sacred, and
the rest of the social life of politicsand power as profane. By demanding
that truth or rationality be irrelevant to how we explain belief, Bloor is
denying the legitimacy of this distinction and claiming that science be
dragged down into the dirt, so to speak, with dl the rest of socid life. And
since it is patently the case that not all aspects of socid life and beliefs
(myth for instance) can be explainedin termsof reasons, but requiresocial-
cultural causes, the symmetry principle requiresthat scientific beliefs be
explained in terms of social-cultural causes as well - to do otherwise will
amount to violating the scientific neutrality that the symmetry principle
wishes to bring to SSK. The corollary isthat reasons that a scientist might
cite for arriving a a belief are not to be accepted as the final explanation,
but a sociologist must provide a social-cultural cause for a scientist
accepting any given evidenceas reasonsfor hisor her theories. Reasonsare
mental states and not material causes, and sociologists like all good scien-
tists, must strive to reduce the former to the latter without regard to the
truth or falsity of a belief. This, in short, isthe mandate of the SP.

Apart from initiating a flurry of historical studiestrying to show causa
connections (or at least congruence) between scientific theoriesand social
inierests,” the symmetry tenet has been embraced by feminist and other
radical epistemologists who champion science from the standpoint of
women, racial minoritiesand non-western cultures. There are two reasons
for the attraction the symmetry thesis holdsfor al 'liberatory epistemolo-
gigs"" Fird, the demand that al beliefs— good or bad, true or false — be
explained sociologically gives these critics an opening to argue that social
biases are not eliminable by following the norms of good science, but
instead structure all knowledge including, in Sandra Harding’s words, ‘the
very best beliefsany culture hasarrived at or could in principle discowver.™
Thus, Harding argues that if class, race and gender are called upon to
explainthesocial beliefsof 'health profiteers, the Ku Klux Klan or rapists
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then it issafe to assume that race, class and gender have 'probably shaped
the 'empirically supported,” 'confirmed by evidence' results of our fine
research projectsas well."™ Secondly, it isonly when social valuesareseen
not as just conditioning the context of discovery, but structuring the
cognitive normsfor deciding what constitutesappropriateexperiment, data
and evidence etc., can it be claimed that science done by different social
groups (women, working classes, non-western people) will 'look different’
(Sandra Harding's phrase) in itsvery content.™

It isonly on accepting these assumptionswhich werefirst formalized by
the SP that the feminist and postcolonial science critics could justify their
call for jettisoning the traditional view of objectivity as value-neutralityin
favour of doing science explicitly and self-consciously as feminists and/or
non-Western scientists: because our social context causes our al beliefs,
including our best validated scientific beliefs, we should choose the
‘correct’ social arrangementsin order to maximize the truth of our beliefs.
Once knowledgeisseen asan effect of social causes, social location ceases
to be an unwanted source of bias but becomes a 'resource’ for more (or
'stronger’) objective knowledge. The problem with these radical episte-
mologies is not their feminism and/or anti-imperialism. The problem
instead liesin the assumption that sciencewill 'look different' and possess
a'stronger objectivity' when done from these political perspectives. | will
examine the calls for socialization of objectivity in a later section; at this
point, | an more interested in showing that disclaimers notwithstanding?
science critics who accept the symmetrical explanation of truth and false
claims dlike, cannot escape the rather strong epistemological relativism
that followsfrom it.

It is true that unlike the classic relativism of truth, the relativistic
programme of the SP does not assume that al knowledge claims are
equally true or equally false against their particular contextual web of
beliefs and standards. Instead, the SP posits an equivalenceor symmetry
not between the veracity of dl beliefs, but ‘only' with respect to the
‘causes d their eredifiliry.'™ Ye in the end, the SP supports a judgmental
relativism no less earnest — a relativism that claimsthat thereis no way to
distinguish between beliefs held for good reasons of evidence and logic
and any other beliefs held, say, for reasonsof custom and habit.

In their attempt to naturalize knowledge and to study it with the
methodol ogy of science, the proponentsof the SP eschew al ready-made,
philosophical criteria of truth. In the interest of scientific (i.e., value-free)
study of science, they even claim to set aside their own evaluation of truth
or falsity of the belief in question. Thus, Bloor treats the symmetry tenet
more like a methodological injunction: 'all beliefsare to be explained in
the same general way regardlessof how they are evaluated.”® The next step
toward epistemological relativism is taken when the strong programmers



THE SOCIALIST REGISTER 1997

deflatethe conception of truth by redefiningit instrumentallyasa'conven-
tional instrument for coping with and adapting to our environment’®; and
epistemologically as depending not upon a statement's 'correspondence
with reality but the correspondence of the theory with itsdlf ... that is, for
interpreting experience for internal consistency with the theary."= A very
similar ideawas expressed by Barry Barnes' defenceof naturd rationality
which is to be evaluated not in terms of how it relatesto reality but to the
‘objectives and interests a society possesses by the virtue of its historical
development.”® And again:

Knowledge cannot be understood as more than the product of men operating in terms of

an interest in prediction and control shaped by the particularitiesof their situation ...

Wherever men deploy their cultural resour cesto authentic tasks of explanation and inves-
tigation indicated by their interest, what they produce deserves the name of knowledge.*

All beliefs produced in the course of 'men’ operating on the world to
ensuresurvival and sustenance are supposed to stand a par with each other.
It is not, as Barnesaffirms more recently, that some carry more conviction
because of greater correspondence with nature but al of them ‘alike are
made credible to reasonable human beings by contingent aspects of their
context.”® This is the 'liberal sensibility’® toward knowledge that is
affirmed by other scholars associated with the Edinburgh school.

So far, the SP has only disabled correspondence truth, but not
relativized it: one could argue that different groups find different beliefs
more or less credible in their own cultural frameworks, but still hold that
only one of them is supported by better evidence and is more rationa to
hold - that is, given more empirical investigation and arguments derived
from already established science, onewill emergeaswarranted knowledge.
In an influentia paper, Barnesand Bloor embrace an earnest relativism of
truth by making evidence and reasoning themselves internal to the social
context. Recall that the symmetry thesis had enjoined the sociologist to
disregard truth or falsity but only searchfor causesof a belief's credibility.
But then, Barnesand Bloor take a further step and announce that there is
no sharp distinction between credibility and validity. They declare that for
the relativit, 'there is no sense attached to the idea that some standards of
beliefs are redly rational as distinct from merely locally accepted as
such.™ The 'real rationality’ they wish to deny is what is traditionally
understood by validity based upon evidence and reason. Barnes and
Bloor's claim is that 'evidencing reasons themselves are contingent and
socially variable, and what counts as evidencing reason in one context will
be seen as evidence for quite a different conclusion in another context
[because] something is only evidence for something else when set in
context of assumptions which give it meaning.™ If thisis so — that is, if
some dataand some other is taken as evidencefor some hypothesison the
basis of social convention - then it follows that what is considered valid
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may turn out to beinvalid in other historical or transcultural circumstances
where other contextual assumptions prevail.

By internalizingthe very criteria of demarcating the true and the false,
science and myth, fact and superstition to the social context of inquiry, the
SP goes beyond historicism — and Mamism - and joins the postmodern
agenda,™ Mam's historicism, for instance, recognized the situatedness of
al human practice, including science, but also held that historically located
practice revealed scientific lawsthat could be discovered once and for al.
The warrant for theselaws did not change through history. Postmodernism
understood most broadly, and the strong sociologists of science, see the
standards of justification of beliefs themselves as co-produced with the
specific regimesof power. Because both postmodernism and the SP allow
no super-cultural norms of rationdity, no specia tribunalsset apart from
the sites where inquiry is practised or no perspective-independent rules of
evidence, they leave no grounds for preferring one form of rationality to
another. Thus we end up with a monism that beratesthe rationalist dualism
between truth and falsity, and fits in very snugly with the postmodernist
move away from the economy of untruth to the politicsof truth, that is,
form acritique of ideology to acritiqueof truth itself.

Moving from symmetry to 'radical’ symmetry are the Paris School
followers of Bruno Latour. Latour finds Bloor’s tenet of symmetry rather
asymmetricfor it uses society to explain nature, but takes society as given
prior to nature. Latour wantsto correct thisasymmetry through his'radical
symmetry' and proposesto explain 'nature and society in the same terms."™
He announceshisoppositionto all dualisms, includingthose that juxtapose
the rational and the irrational, belief and knowledgeand the social and the
natural. To that end, he proposes a ‘counter-Copernican revolution that
forces the two poles, Nature and Society to shift to the centre and fuse
together [because] we do not make Society, any more than we make
Nature, and their oppositionis no longer necessary."*

But what co-produces both nature and society? The short answer is
power. Social actors do not confront Nature and Society separately but in
aseamlessweb. Thisweb is made up not of discreteentitiescalled humans,
non-humans, machines, facts, science and society impacting on each other
but of 'heterogeneous associations' or networksof al of these. And given
Latour’s counter-Copernican revolution, any element of the network —
from the Anthrax bacteria that Pasteur isolated to the instrumentsin the lab
— can be seen as an actor with its own interests. Redlity and truth get
defined in a war of strength between actor networks."" Scientists simply
have more rhetorical and material resources, and conseguently get to create
aliances large enough that nobody can question their power within their
domain.™

Thisisadecidedly surrealistic pictureof scienceand society and it faces
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considerabl eresi stancefrom those committed to the SF.™ Contrary to some
whofind signsof realism in Latour’s inclusion of actants from naturein his
networks, | believe that Latour’s conflation of nature and society represents
one of the purest expressions of 'superidealism' (Bhaskar’s term) which
denies the intransitivity of nature, i.e., that external redlity is prior to and
independent of all intentionality and human activity in the sense that the
world would remain unaffected even if there were no one to represent it.
Marx, whose name constructionists (although not Latour, who is more
given to discourse theories and semiotics) often invoke to support their
clam for radical construction of the 'sensuous world' through labour,
alowed the primacy of nature before human practice.™ Latour’s counter-
Copernican revolution, in contrast, denies all distinctions between the
ontology of the world and our social relations by afiat.

Social Construction of Nature

Reslity itsdf does nat congrain rule use, even when the rules are those for the proper
application of empirical concepts a naturd kind terms Reality will tolerate alternative
descriptions without protest. We may say what we will of it, and it will not disagree.
Sociologistsof knowledgerightly reject realist epistemology that empower sreality.™

Barry Barnes' words capture the kind of anti-realism— or what Barnes
himsdf prefers to cal 'single-barrel realism' — that has become the
dominant view of constructivist studies of science. So taken-for-granted is
the idea of silent compliance of nature with our descriptionsof it that in
mogt science studies scholarship it serves as a background assumption
requiring no further justification. Natureis disposed off rather easily with
a set of scare quotes like in 'the world out there' as if it was somehow
naive, or worse, to believe that our theories tell us about the theory-
independent world. In this section | will discuss and critique two sets of
argument most commonly used to bracket redlity, or a least to put it within
scare quotes, signifying irony and unreality. The first set leads to
nominaism that claims that the way we categorize the entities of the
natural world are human and cultural creations with no necessary relaion
to any essential features of the material entities. The second set includes
arguments adapted from Gaston Bachelard, a French philosopher who
asked how experiments which crucially depend on human labour can lead
to knowledge about a human-independent redlity.

Nominalism first. While Barnes and his fellow strong programmers
pride themselves in being 'realists and chastise the adherents of radical
symmetry for their idealism, they are more accurately described as'fig ledf
realists'™: that is, while they are willing to admit the world existsindepen-
dently of our concepts and conventions, they give it adiminishingly small
rolein theway we categorizeit and what we believe about it. They instead
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adhere to a doctrine they call ffinitism,' supposedly the 'most important
singleidea in the sociological vision of knowledge™* Finitism holds that
the relation between the finite number of our existing examplesof things
and the indefinite number of thingsthat we shall encounter in the futureis
indeterminate and underdetermined by nature, but depends upon how we
decide to develop it. Communitiesof knowers in different cultures, or in
the same culture a different times, do indeed group, order and pattern
objects of nature according to perceived similarities and differences, but
the sensory input from nature can be classified in any number of possible
ways which parallel a community's socia relations: as Bloor puts it
following Durkheim and Mauss, ‘classification of things reproduces the
classification of men." Moreover, the theory of finitism holds that every
occasion on which aconcept is applied to an object in theworld, it must be
accounted for by reference to specific, local contingencies, which are none
other than utility for the purposesof 'justification, legitimation and social
persuasion.' In all of this, we are told again and again, nature does not mind
what conceptual frame we put on it: it remains'slent,’ 'indifferent’ and
‘tolerant’ in the face of alternative accounts of it. In other words, our
accounts do refer to the reality, but the strength of that reference and its
future extension is determined by habit and custom.™

If one pauses to think about it, finitism is a startlingly radical idea. It
claimsthat our social conventions(which ultimately serve the function of
control and dominance) reach all the way down to the very nameswe give
tothings. Thefurnitureof the world comeswithout labelsand in an infinite
profusion of variety. It is we who determine what belongswith what other
objects. The labels we decide to put on things, furthermore, can be
explained 'entirely from the collective decisions of [their] creators and
users.'™ The order of the world is not given but made by usfor the sake of,
among other things, controlling our fellow beings.

An even more radical nominalism follows from the work of another
group of scholars who take the metaphor of social construction of reality
to apply equally to social objects (like our classification schemes, above)
and to material objects themselves. Mogt of these scholars are associated
with the participant-observer or 'lab-study' tradition and include well-
known works by Knorr-Cetina, Latour and Woolgar. This brand of
neo-Kantian nominalism, represented here by the work of Knorr Cetina,
goes on these lines: natureis undifferentiated, featurelessand 'malleable,’
and one cannot assume the existence of natura kinds in this infinite,
malleable, constantly changing complexity. Scientists bring bitsand pieces
of natureinto the laboratory to 'delimit' the specific entities (including the
unobservables like electrons, genes, etc.) that they claim exist in it. The
process of delimiting the actual objects of nature is cultural and social
because ‘what pre-exists before scientifically delimited objects are
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culturally delimited objects, those humans pick out and encounter and deal
with in everyday lifie,”™ or as she putsit elsewhere, in the laboratory, scien-
tists 'align' the natural order with the social order by selectively noticing
and ‘reconfiguring' aspects of the world depending upon their own
location in time and place. Thus, Knorr-Cetina insists that we take the
metaphor of 'manufacture of knowledge serioudy,” and see science as a
‘way of world-making... [science] secretes an unending stream of entities
and relations that make up the ‘world.. .. this known world is a cultura
object, a world identified and embodied in our language and our
practices.”® In other words, our conceptual schemes and conventionsare
not ontologically innocent, but have world-constituting powers.

Knorr Cetina's basic idea that 'this known world isa cultural object’ is
quite widespread among radical critics of science, even though it may not
awaysbe couched in the same theoretica terms. V ariousstandpoint episte-
mologiesthat seek to empower specific groups of knowers begin with an
attempt to loosen the grip of the given over our conceptual schemes, in
order that knowers can freely exercise the totality of cultural and other
subjective/interpretive resourcesthat they may have.™ That the contents of
the read world are cultural creations appears in many guises in feminist
writingson science. Harding, echoing Donna Haraway, ascribesintention-
ality to nature because 'nature-as-object-of -humanknowl edge never comes
to us naked, but only asalready constituted in thought... and simulatesan
intentional being."™ Likewise, Fox-Keller seesgood science as'the science
that brings the material world in closer conformity with the stories and
expectationsthat a particular ‘we' bring with us as scientists embedded in
particular cultural, economic and political frames"* The growing post-
colonial literatureon scienceisdefining new groupsof 'particular we' who
should define nature according to our own metaphysical categories. This
route leads to 'ethnosciences’ which end up affirming cultural essences of
civilizations, often in waysthat benefit thelocal elite more than the people.

Notice, in al these theories there is a deep-seated anthropocentrism at
work. The direction of determination is from human subjectivity to the
world: the limitsof our culturally embedded beliefs are taken asthe limits
of the knowable world. For something to exist, we have to be able to say
that it exists and as a result there is a tendency to think of nature itself as
‘dready constituted in thought.' It is true that as language using animals,
we grasp the world only through language, but what we say is often about
a language-independent state of affairs. Not recognizing the distinction
between our concepts and the objects that exist independent of these
conceptsisfar from empowering, for the simple reason that the aspects of
reality that have not been realized yet in our discourses continueto impact
on our lives.

Nominalist theories in both their Humean (Barnes and Bloor's
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“finitism’) and Kantian (Knorr-Cetina's 'delimiting”) guises claim that
there are no natural kinds: nature is mute and does not dictate our
categories. The natural reaction of the scientistin meis natureisfar from
mute. It tells us when we get it wrong. A child dying of a misdiagnosed
disease, a bridge not holding up, rains not following prayers— al of these
are nature's ways of talking to us, telling usto reviseour classification and
to check our rules. And in natural science, the scientist in me wants to
affirm, we have figured out a way to learn more systematically and
efficiently from experience so that we constantly correct the conceptual
framework we started out with, and learn to distinguish natural kindsfrom
social kinds. It is precisely this article of faith of working scientists - that
science improvesour abilitiesto listen to nature's messages— that isdenied
by the fore-mentioned scholars and constructivists in general. The most
advanced laboratory science is no different from, say extra sensory
perception, for in principle, we can only know the world by imposingour
prior beliefs which are enmeshed in our 'form of life.

But the obvious progress in scientific knowledge over the last three
centuriesshowsthat it issimply not the case that modern scienceistrapped
by the existing web of beliefs, continuous with our everyday common
senseor cultural habits. As Ernest Gellner suggests, the success of modern
science in 'insisting upon treating like cases in a like manner ... in
bringing about a marked ‘rationalization' in our attitude to nature' shows
that there may have been a 'diminution d that conceptual opportunism
which allows the classification of things to be at the service of too many
and too varied a set of social ends.”® What iseven more remarkableis that
not only have we learned to perceive and classify the regularitiesin the
world but we have also begun to understand the processes and entities
responsible for these regularities. As many philosophers, notably Wedey
Salmon and Ernan McMullin have argued, science has moved beyond
description to explanation: it can not-only tell us what but also why.
Science has moved to an ‘ontic conception' of explanation in which it is
increasingly ableto open the black boxesof natureto reved the underlying
causal mechanismsat work. To takeacoupledf trivia examples, we under-
stand very well the atomic structure on the basisof which we classify the
elements in the periodic table; we know what makesfor a perception of a
colour. Our classification schemes are not only able to group objects into
the natural kinds but can explain why they constitutea natural kind."*

Furthermore, the idea that we have as great a measure of freedom in
applying our rulesas social constructivistswould haveit, isblind to dl the
accumulated knowledge of evolutionary biology. As Giere argues, the
constructivistsassume ‘a Humean view that there is no natural connection
between two impressions. The only connectionsare those we impose.' But
such aview, iiearguesis 'rooted in pre-Darwinian empiricism."™ Humans,
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being intelligent, talking primates, can at least be assumed to be capable of
the kind of ‘fine discriminations in among objects in our environment
without the benefit of social conventions' that other animals can accom-
plish. Thus Giere points out well-known facts about some universal
categories (colours, &.g.) that al human beings, regardiess of culture are
capable of distinguishing. It appears that at least for some perceptua
judgments, the fact of widespread agreement does not require a social
explanationand the explanation of evolutionary biology is sufficient.

To turn now very briefly to arguments from the artificiality of the
phenomena produced in the laboratory, Gaston Bachelard insisted on the
crucial significanceof the human labour that goesinto conducting experi-
ments and asked: how can experiments tell us anything about a
human-independent reality, when they are not a part of nature but produced
in the laboratory by very specific and intricate work? This question forms
the basis of many ethnographic studies of |aboratory work. Using partic-
ipant-observation techniques Knorr Cetina tries to deconstruct the
artificiality and the constructednessof the entire laboratory and claims that
alaboratory is a site of action from which 'nature’ isas much as possible
excluded rather than included.” This, she explains, isasign of the power of
thelab to 'enculture natural objects. The laboratory subjects natural condi-
tionsto asocia overhaul.’®

A very similar logic is evident in the story that Latour and Woolgar
(L&W) tell of the Nobel Prize winning discovery of Thyrotropin Release
Fector (TRF), a peptide hormone which regulates the production of
thyrotropin by the thyroid gland. From their participant-observer study of
how Roger Guillemin (the co-discoverer of TRF) and his colleagues went
about standardizing a test for the putative TRF, L& W concludea. that the
bioassay was chosen as a result of social negotiations; and b. ‘without the
bioassay, TRF could not be said to exisi."™

In atrivia senseg, it istrue that without the bioassay scientistswould not
be able to assert that the test chemical is actually TRF. But if theclaim is
the stronger one that 'none of the phenomenon "about which' participants
talk could exist without' the material arrangementsin thelab (including the
bioassay) and that 'the phenomenon are thoroughly constituted by the
materia setting of the lab," then they are obviously equating the very
existenceof a phenomenon (TRF) with the scientists' ability to isolateand
identify it in the lab. Moreover, their second premise that the bioassay is
adopted as a result of social negotiation and is a matter of 'interpretive
flexibility' ssimply shows a lack of appreciation of how there are auxiliary
theoriesfor checking the suitability of a given bicassay.

There is in fact a parsimonious explanation that can reconcile local
human labor that goes into an experiment with an experiment's ability to
tell us something about the entitiesin the world outside the lab. Firgt, the
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very fact that an experimental result is reproducible shows that it is not
produced by the work done in any particular local setting."* The human
labour that goes into an experiment only actualizes the potential and struc-
tures already existing in nature. As Bhaskar elaborates, the very
significanceof experimentsliesin the fact that they tell us about mecha-
nisms, structuresand systems of relationsthat persist in the object of study
even outside the lab when it is not being experimented upon. A strict
localism on the lines of Bachelard assumes that our transitive knowledge
/practiceisthe same as the intransitivedimension and exhaustsit. Bhaskar
correctly pointsout, experiments'do not produceitsintransitiveobjects of
investigation but only the conditionsfor their identification.””

Social Construction of Experiments

How much 'interpretive flexibility' scientists enjoy in accepting or
rejecting experimental evidenceisone of the most hotly debated aspectsof
sociological theories of sciemce.™ In this section I’11 examine the socio-
logical study of experimentsinspired by Harry Collins' Empirical Program
of Relativism (EPOR)." | will concentrate on Collins' analysis of gravity
waves in order to explicate the kind of reasoning sociologists employ to
argue that the criteriafor distinguishing confirming evidence of a theory
depend, in the final instance. not on what the evidence tells us about the
phenomenon in question, but on sociologically maintained consensus.
Collins' Changing Order and other classics in the EPOR tradition have
been subjected to severe critiques, leading to newer worksin the study of
experiments which admit more constraints by nature.%oY et, these classics
are important, for they are frequently cited as having 'shown' that inter-
pretation of experimentsisdriven by social interests.

Harry Collins took the radical core of the SP, namely, the tenets of
impartiality and symmetry, to a logica conclusion and declared that ‘we
must treat the natural world as though it in no way constrains what is
believed to k" Starting from this 'methodological relativism,’ Collins
goes on to study the debate over the existence of gravity waves and
concludes that experimental evidenceis not sufficient to decide theory
choice. Scientific controversiesand disputes cannot be resolved by exper-
iments, because the outcome of experiments is itsdf decided by tacit
knowledge and conventionsshared by the community of scientistsled by a
core group of elite scientists. Collins raises the problem of the 'experi-
menter's regress’ which goes as follows: Suppose evidence determined
theory choice. But evidence consists of replicated experimental results.
How do we know that the experiment is successfully replicated?When we
can besureof thecompetenceof the experimenter. But theonly way exper-
imenters can demonstrate their competence is by replicating experiments.
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Thus, in Collins' study of gravity waves (g-waves), how do we know we
have a good g-wavedetector? By successful detection of g-waves. But how
do we know that these are g-waves that we have detected? Because they
have been detected by an instrument which a community of scientists
thinks detects g-waves.

But controversiesdo get settled. What breaks the regress? Scientists
prior beliefsthat are entrenched in their form of life, answers Callins. If
a community of scientists aready believesin the phenomenon, they will
regard confirming experiments as competent, and if they don't, they will
regard disconfirming experiments as competent. And how does the
community come to a consensus about their belief in the phenomenon and
the competence of the experiment? Collins believes that a 'core set' of
scientists 'funnels al of their competing ambitions and alliances' and
certifies whether or not the crucial experiment is competently performed.
The involvement of €lite scientistsin settling a controversy is not asign of
'‘bad science Collins argues, but is a necessary feature of experimental
work: because experimentscannot be evauated on a criterion independent
of the outcome, scientists have no option but to employ social negotiations
to resolve the controversy.

Collins' work adds grit to the constructivist mill that scienceis not a
reality-drivenenterprise but, in thefina instance, a convention-driven one:
we choose theories based upon the 'multiple entrenchment' of concepts
and rulesin our social conventions. If experimentsthemselvesare resolved
ultimately by conventionsunderlying the tacit knowledgeof scientists, it is
these conventions that make scientists see correlation and causation in
nature. Appropriately, Collins offers sociological solution to Hume's
problem of induction:

we perceive regularity and order because any perception of irregularity in an institution-
alized rule istrandated by ourselvesand othersasa fault in the perceiver ... it is not the
regularity of the world that imposes itself on the world but the regularity of our institu-
tionalized beliefsthat imposes itself on the world. We adjust our minds until we perceive
nofault in normality. It iswhy our perceptual shipsstay in their bottles.

There isahigh degree of consensus between Collinsand others on this
view of experimentsin science as an extension of our web of our institu-
tionalized beliefs. Shapin and Schaffer's cel ebrated defenceof Hobbes, for
instance, is premised upon their assumptionthat the debate between Boyle
and Hobbes was not only about alternate conceptions of knowledge and
appropriate knowledge-seeking practices, but ultimately involved different
ideas of the entire socia order, including the relation between laity, the
intellectuals and the authorities. Likewise, Andrew Pickering's study of
quarks is meant to show that high-energy physicistsaccepted the theory of
weak neutra current because 'they could see how to ply their trade more
profitably in a world in which neutral current was real.'™ This so-called
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‘opportunism in context' isarather cynical and economistic interpretation
of scientists' behaviour which has them investing their expertise in areas
promising highest returns.

Onefalout of thisconvention-driven view of scienceisthat practicing
scientistsend up looking like'redity dupes who naively believethat their
theoriesare picking out aspectsof thereal world. But, as Roth and Barrett
point out, the anti-realism of the EPOR scholars is not a conclusion they
reach from their case studies, but rather a precondition for their ‘phenom-
enological epoche (i.e., suspension of natura attitude) regarding
scientists own accounts of doing science. That is the whole point of
Collins' famous injunction to constructiviststo proceed as if reality does
not matter (even though scientists think it does). By bracketing redlity, the
sociological method is supposed to give factors other than the aleged
natureof the physical world achanceto beseen at work. It may bethe case
that the best explanation of why scientists chose one theory over another is
to be obtained by omitting references to reality but, as Roth and Barrett
correctly point out, it may be that explanation might, at least in some cases,
also require referenceto redlity. The point is that EPOR setsup rules of the
game such that the reality is ruled out by a methodological fiat. The
signature conclusion of EPOR scholars on realism runs asfollows:

SSK offer sstrong empirical evidence that if our beliefsabout contmversial featuresof the

world are a consequence of the way the world is, thisis not evident during passages of

discovery and proof. An account which restson orderly interaction with the world can be
provided only after retrospective reconstruction.'®

So here we have Collins offering us evidence to the effect that evidence
doesn't matter!

All irony aside, | find both of the above cited ‘conclusions’ (assump-
tions?) of EPOR - that scienceis, in the final instance, convention driven,
and that the redlity is a retrospective 'upshot' of scientific practices —
extremely troubling. The viewsof these sociol ogistsgo completely against
al that made laboratory work exciting and worth the effort. But there are
good reasons to refuse Collins' conclusions. For one, because Collins
completely ignores the perfectly rationa reasons (wrong calculations,
computer errors) why the experiment in question had to be regected.”
Furthermore, Collins' premisefor experimenter's regressis plain wrong.
Experimenters' regressdoes not exist. It does not exist for this reason: the
reliability of an instrument (or a technique) can be established by
connecting its performanceto proceduresthat can be validated by a set of
background assumptionsand laws that are independent of the claim under
test. Thus it is ssimply not the case that the test of the g-wave detector
depends upon the existence of g-waves, or the existence of g-waves is
‘coextensive with' the availability of a g-wave detector. We have a large
number of independently justified beliefs — indeed, Einstein's theory of
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general relativity itself — that predict the presence of g-wavesand alow us
to hypothesize their nature, and how, in principle they can be detected.
Likewise, there are other networks of physical theories that justify the
design, functioning, sensitivity etc. of the detector. It is encouraging that
the more recent work recognizesthe independenceof experimentsfrom the
theory under test.'?

Social Construction of Facts

My Lord, facts are like cows. If you look at them in the face long enough, they generally
run away.'®

In the studies reviewed above, constructivists try to stare away the
materiality and independence of nature, and experimental evidence
thereof, into the interests, ideologies and the prevailing commonsense of
scientists and the societies they belong to. The social and the real become
inseparable and our knowledge of the red — what we takes as facts —
becomes a projection of the social on the red. In this section, | will
describe and critique the near total permesbility constructivists allow
between the social and the redl a al timesin the evolution of scientific
facts. | will argue instead that science is not a seamless web between the
outside and the inside, the social context of inquiry isnot inseparablefrom
the logic of inquiry. Rather, science separates itself from conventional
wisdom by repeatedly testing and revising the wisdom of the conventionsin
the light of what it learns about the world. It is this dialectic between the
background assumptions and the real world that is independent of these
assumptionsthat makesscience a distinctiveway of knowing the world. It
isthisdiaectic that allows nature to have asay in our construction of facts.

The point of departureisagain the 'strong programme' of SSK. Recall
that the SP had argued that evidence cannot be used to determine whether
any particular knowledgeof any social group is better grounded in reality
than the other because what counts as evidenceis itself a matter of cultural
convention. The claim that 'something isonly evidence for something else
when set in context of assumptions which give it meaning’* plays a
prominent role in sociological case studies. These case studies set out to
show that scientific theories are accepted because of the congruence
between the background assumptions (which serve as reasonsfor treating
an observation as evidence) and the social interestsand cultural meanings
of the dominant groups a any given time. The SSK literature is replete
with case studies 'demonstrating' that the web of background beliefs
relevant to science is coterminous with the entire society and includesits
religious myths, cultural assumptions and socid interests™" Or as the
recent work on 'technototemism’' suggests, science can be seen as the
‘highest form of totemism' through which the totemic relations between
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social groupsand natural world get mapped on to, or inscribed into, scien-
tificfacts" But thisrole of culturally embedded background assumptions
in construction of scientific facts has been developed most consistently by
the feminist critics of science.

Evelyn Fox-Kéller, for instance, argues that what counts as knowledge
- specificaly, 'the kinds of questions one asks and the explanations one
finds satisfactory' — depends upon one's prior relationship (more
contralling vs. interactionist) with the object of study, which in turn is
shaped by the relationship of the knower with other membersof thesociety
(especially the mother-child relationship which leads to a more 'dynamic
objectivity' among women and a 'static objectivity' among men). Given
the metaphoric genderization of science since its beginning in the 17th
century and the static objectivity encouraged among men by exclusive
parenting by mothers, modem science is permeated with the language of
control and domination. Keller ascribes the attraction of metaphors of
'master molecule' that have guided researchin molecular biology toa prior
commitment to ideas of hierarchy and control that underlie and support
patriarchal relations.'”’

Helen Longino provides a more analytical argument on very similar
lines and tries to show how our prior commitments to certain desirable
social relationsand political ideals (‘contextual values) become a part of
the rules scientific reasoning (‘constitutional values). Almost echoing
Barnes and Bloor, Longino argues that 'how one determines evidential
relevance, why onetakesonestate of affairsasevidencefor one hypothesis
rather than for another, depends upon one's beliefs, which we can call
background assumptions . .. a state of affairs will only be taken to be
evidencethat something elseisthe casein light of some background belief
asserting a connection between the two.™ Thus if our background
assumption is that human behaviour is the result of neonatal exposure to
sex-hormones which determines the relevant brain structures (the 'linear
model' in Longino’s terms), then the data on correlation between sex
hormone levels and variability of physiology and sexua behaviour
becomes evidence for differential exposure to prenatal hormones. But if
our background assumption is that human behaviour is a result of inter-
action between biology and socia factors, ( the 'selectionist modéel'
derived from Gerald Edelman's work on neura Darwinism), then the
variability of behaviour will be evidence for both biological differences
and differencesin social conditioning. According to Longino, both models
can explain the data correlating hormones and behaviour equally well.
Thusit is not reality per sethat determines which model is better. Rather,
'in thefina analysis commitment to one or another mode isstrongly influ-
enced by values or other contextual features,”™ with those interested in
human autonomy and expansion of human potentiaity (as feminists are)
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favouring the selectionist model over the linear.

As a result, Longino argues that search for a feminist epistemology
should be replaced by 'doing research asafeminist' which would require
that scientists consciously choose those background assumptions/
explanatory models that are congruent with their political values, or as
Longino puts it, 'scientific practice admits political considerations as
relevant constraint on reasoning, which through their influence on
reasoning and interpretation shape content.''™ The ‘bottom line
requirement of doing science as a feminist, according to Longino, will be
to choose background assumptions which ‘reveal or prevent the disap-
pearance of the experiences of women and/or revea or prevent the
disappearing of gender ... [that is] prevent the erasure from inquiry of a
gradient of power that keeps women in a position of subordination."*'
Feminists, because of their interest in revealing the gender/power gradient
in knowledge, will prefer explanatory models which privilege hetero-
geneity, complexity of interaction and decentralization of power over
ontological homogeneity (i.e. treating difference as aberration), linear
cause-and-effect and unidirectional control. These values are equally and
simultaneously cognitive and social because they determine what data
count asevidence. And if we have to have contextual valuesto make sense
of data, we should choose the 'right' ones and create knowledge that
empowers, rather than dominates, human beings. Longino, unlike other
less careful critics, does insist that for feminist valuesto replacethe tradi-
tional valuesthat guide scientific work, they have to withstand an open and
critical scrutiny by the scientific community, that includes feminists and
non-feminists. But the basic thrust of Longino's contextual empiricism —
that standards or values that guide evidential reasoning are inseparable
from the socia context and that these standards ought to serve politically
progressive ends — resonates well in science studies where the answer to
the question ‘whose side are you on? has become the test of the validity
of knowledge.

Is it true that political considerations— or more generally contextual
values - decide the choice of background assumptions (or models) in the
light of which some observation becomes evidencefor a hypothesis? s it
true that cognition can never be free of contextual values and political
beliefs? Isit truethat cognition is not only socially organized and mediated
but isactually driven by social logic?

That an observation by itself provesnothing is not a novel insight. The
condition d relevance, i.e., the requirement that to count as a reason, a
claim must be relevant to the idea to be tested, was among one of the
earliest critiques of logical empiricism, most well known among them
being Karl Popper. It was recognized by the early criticsof empiricism that
such relevanceis determined by background information and assumptions.
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If critical readlists like Karl Popper and Dudley Shapere, as well as
relativists like Kuhn and constructivists like Bloor and Barnes and the
feminist scholars of science can agree on the role of background assump-
tions in establishing the condition of relevance, and yet come to different
pictures of science, the differenceobviously must liein how they define the
domain of the background assumptions.

For the science studies scholars and most feminist science critics, the
domain of the background assumptions is a network of al socia and
cultural forces that shape the common sense of an era: there is no line
between what is internal to science and what is an externa influence.
These scholars work with what Ernan McMullin has dubbed 'presumption
of unrestricted sociality {FLIS).""** By and large, those who operate with
PUS tend to treat background assumptions themselves as givens which
don't change in the light of the new knowledge. Reading social valuesas
constraints on scientific reasoningfails to see the other half of the dialectic:
the initial common sense and cultural assumptionsthat lead scientists to
seek some kind of evidence themselves get revised in the light of the
evidence. Those theoristswho collapse the social context of discovery into
al the later stages of research tend to see science as a seamless fabric
which is stamped forever by the conditions of itsorigin. They fail to see
that all aspects of scientific inquiry are potentially capable of redesignin
the light of knowledge derived from the earlier phase.'

Recent developments in many disciplines of science-as-we-know-it
(that is, without any radical make-over of either the institutions of science
or the larger society) provide ample evidence of a constant revision of
background conventions, metaphors and philosophical assumptions about
our world and life in it. As new empirical findings have reveded new
phenomena and structures a successive levels in matter, living organisms
and mind-brain relationships, there are signs of a new synthesis between
what has been conventionally called reductionism and holism.
Understanding of details of mechanismsat one level have led to theories
that seek to understand relations between different levels and see how
qualitatively new properties emerge through these interactions. Take the
case most often cited asthe exemplar of reductionist, controlling and patri-
archal thinking - the idea of DNA as the 'master molecule,' or the 'central
dogma of transfer of information from DNA to proteins. Almost from the
time that DNA structure was discovered, the attempt to understand how it
was replicated and translated into proteinsinvolved an understandingof a
concert of enzymesand structures involvingthe entirecell — afar cry from
the image of central control and dominance read into the metaphor of
'master molecule' by the critics. Likewise, there was nothing dogmatic
about the central dogmaof molecular biology: each step of it wassubjected
to rigorous empirical tests."™ Thisis not to say that science-as-we-know-it
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is free from social interests and influences: the rush to commercialize
processes and products of molecular biology has encouraged a race to
decode, manipulate and sell genetic information, often at the cost of a
deeper understanding of the physiology of the whole organism. But these
interests hardly warrant giving the internal logic of molecular biology a
gendered gloss.

Or, take the selectionist model of consciousness developed by Gerald
Edelman that Longino holds up as a model that feminists should adopt to
understand the relative role of hormones and the environment in shaping
human behaviour. Edelman's model of neural Darwinism (or the theory of
Neuronal Groups Selection) developed as a result of cross fertilization of
ideas from immunology, where Edelman had already done Nobd Prize-
winning work on how antigens select out the 'right' kind of antibody.
Edelman saw an analogy between the immune system and the nervous
system, for both of them have to distinguish between self and non-self. His
selectionist model, moreover, does not exactly displacethelinear modd of
hormone action. Its apped for scientistsliesin itsability to make sense of
diverse observations of a dozen of different fields from artificial intelli-
gence to memory research.'* To be sure, Gerald Edelman holds strong
philosophical viewswhich favour free will and human agency and opposes
any attempt to reduce consciousnessto molecular or physiologica terms
alone (although he seeks a purely biologica explanation of
eonsciousness).' But these philosophical assumptionsdon't mapon to any
particular political position, and as far as one can tell from published
sources, there is no evidence that Edelman's work was a result of any
explicit political alegiances, or that itsappeal islimited to a section of the
scientific community with any given set of beliefson gender, raceor class.
Indeed, there are strong suggestions in Edelman's explicationof his philo-
sophical views that he could well have arrived at his strong aversion to
reductionism and biological determinism as a result of evidence from
modern biology and physics.™

What | want to suggest is that a congruence between facts and values
may not always be evidence of values constructing facts, but can also be
read asfactsleadingto values: the two generally grow and change together,
and | see no reason to see contextual valuesas given and prior to the actual
work of science. Moreover, | would argue that the very fact that the selec-
tionist model has had the kind of appeal among biologistsinterested in the
development of brain and consciousness shows that the existing scientific
ingtitutions are capable of correcting their courseand headingout in direc-
tionswhich hold promisefor expansion of human abilities— a promise that
feminists and other progressivescan welcome, as Longino indicates.

One aspect of the give-and-take between our assumptions and the red
world in the processof scientific inquiry isthat the domain of background
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assumptions changes and becomes less social as science matures, and
correspondingly, scientists have less choice to pick background assump-
tionsand modelsthat are consonant with their politics. As Dudley Shapere
hasargued, for amaturescience, background assumptionsare mostly made
up of aset of background scientifictheories, or ‘a body of successful and
doubt-free beliefs which have been found relevant to the domain’:'®
science becomesmoreinternalizedin its reasoning processasit grows, and
once past itsinfancy, the external milieuisnolonger internal to it. AsKuhn
put it, ‘compared with other professional and creative pursuits, the practi-
tionersof mature science are effectively insulated from the cultural milieu
in which they live their extra-professiona lives"" Science ams a
becoming more self-sufficient in the sense that 'the more science learns,
the moreit becomesableto learn' on the basisof its aready existing stock
of the best, most confirmed, |least doubted beliefs. Therefore, what decides
evidential relevancein mature scienceis not raw social values but scien-
tifically tested reasons, and the two gradually get demarcated from each
other through a process of ‘conceptua bootstrapping,’ which involves a
constant revision of culturally derived assumptionsin the light of empirical
evidence generated by the hypotheses which are initially based on the
cultural assumptions. The increasing demarcation between the scientifi-
cally relevant background assumptionsand contextual factors need not be
based on any a priori and universal criterion but is itself a product of
historical development of a science. The relevance of this dynamic to the
guestion of doing science as afeminist (or asasocidist, asa Third World
scientist, or asa Hindu or Islamic scientist) isthat asany science matures,
background assumptions are not up for grabs. After a certain point, the
question of the political valence of background assumptions becomes
rather meaningless.

Another way to visualize how background assumptions become a part
of science — not as raw socia conventionswhich can be changed volun-
tarily depending upon ones politics, but asa part of thecorpus of tested and
confirmed results — is to see the growth of science in any domain as a
progressivefilling out of a crossword puzzle. In thiscrossword puzzle, as
Susan Haack argues, experimental evidence serves as the analogue of the
clues, while backgroundinformation servesas aready completed entries.™®
How reasonable a new entry in the puzzle is depends on how well it is
supported by the clue and any other already-completedintersectingentries.
Oncea new entry is accepted, it becomesa part of the background against
which other cluesare read and new entries made.

Now, it is entirely possible that some particular entry might be put in
place without sufficient support from the rest of the solved and unsolved
clues for reasons of ideology, political interests, aesthetics or the pressure
to complete the puzzle as soon as possible: that is, ascientific claim might
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be accepted without sufficient warrant. And it is a legitimate role of the
social and humanist critics to investigateand show, on a case by case basis,
when claims get accepted not because they are warranted by evidence, but
because of social interests. But in order to show that, it is necessary to
believethat in principle how good a pieceof evidenceis(i.e. warrant) does
not depend on whether or not it gains acceptance: a statement may be true
even if no one believesit a any given time. But if one follows Haack's
analogy, it becomes clear that the constructivist critics that we have been
examining in this essay collapse warrant of a claim into its acceptability:
they argue that it is because some privileged members of a community of
inquirers find a claim acceptable to their prior beliefs that the claim
becomes warranted.

According to Haack, it is due to the strength and distinctivenessof the
social and communal nature of science that warrant does not get deter-
mined by acceptance. Because science is the work of many persons,
spanning different generations and different cultures (increasingly so in
today's globalized science), scientific knowledge gets accepted through a
processof checking and criticism. Here, one would happily agree with the
constructivist critics that the more open and inclusive the social institutions
of science, the better it would be for science, since inclusion of diverse
view pointswill improve the quality and degree of mutual criticism. Thus
the argument for equal opportunity for women and minorities with
adequate interest and training, makes not just socia but epistemic sense.
The moreopen and inclusive communities of knowers are, the more likely
they will be to passon true(r) beliefsrather than falsehoods.

What does not make sense isthe claim that the gender, race or ideology
of the knowerswill (or should) make any differenceto the assessment of
the evidence and the conclusions derived therefrom. The idea that the
social location of the knower makes a difference to scientific reasoning
does not make sense because, just as someone solving a crossword puzzle
islimited by the grid of aready-completedentries and the clues, the scien-
tific community is not at liberty to change any entry at will without
destroying the integrity of the puzze. In thefinal instance, this integrity is
crucially dependent on the structures and mechanism of the world itself.
Only those who would simultaneously deny the integrity and independence
of redlity would have no qualmsin treating the social character of science
as necessary and sufficient to explain the entire logic of science.

Before | moveon to my next — and final — task, namely, acritique of the
radical call for socializing objectivity, | will very briefly examine how the
adherents of the Paris School explain the social construction of facts. To
recapitulate, the Paris School theoreticians, notably Bruno Latour and
Michel Callon, assume a more radical symmetry that sees both nature and
society as being produced together as a consequence of the network of
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human and non-human actors.

In thisactor network model, a statement becomesa fact if it isinserted
in network of other sentences that 'black box' it, or remove it from any
further inquiry: or as one face of Latour’s Janus announcesin hisfamous
Sciencein Action, 'when things hold, they start becomingtrue"" A factis
a consequence, and not a cause of our coming to believein it; treating a
statement as a fact, causes it to be afact.

But what makes statements 'hold'? The strength of the aliances of a
sentence with other actants in the network which as we have seen before
includes, without any ontological distinctions, bitsand piecesfrom nature,
culture and society: bacteria, X-rays, hormonesand machines (inscription
devices), scientists, other scientists, their sponsorsand the rest of us. To the
extent a scientist succeeds in establishing a strong enough network to the
point that no further questions are asked regarding the actants, he/she
succeeds in defining reality and the truth about them. And since the
resourcesrequired for this network buildingare so many and so expensive,
only elitescientistsin elite labs located in €elite countries get to definethe
truth for the rest of us"*

At one level, this modd of making of facts can be read as a
Machiavellian description (Latour's own label) of what scientists do. It
can't bedenied that agood part of scientists' time, effort and resourcesare
taken up by mundane, everyday concernsof the kind that occupy al of us
who to collaborate with? who to trust?whose work to cite? The difference
is that for Latour, Woolgar and other lab studies scholars, scientific
reasoning is this mundane reasoning and that nothing 'scientific' happens
inside the laboratory. Any talk of reasoning that links the inscriptionsto
something independent of the inscriptions(TRF, Pasteur’s anthrax bacilli)
are treated as so many post-facto rationalizations.

That power legitimizesideas is hardly a novel insight. Marx famously
argued that the ruling ideas of asociety are the ideasof the ruling classes.
But Marx left open the possibility that those without power can come to a
scientific understanding of the true state of affairs, and armed with it,
expose and dethrone the ruling ideas. But if truth by definition is an effect
of power, what hopeis left for those without power? If thereis no truth but
that defined by those with better lawyers, as follows from the actant-
network,™ can the poor ever get justice? Latour is well aware of these
concerns but treats them as one more example of the traditiona sociolo-
gists lack of symmetry between 'might' and 'right: in his radically
even-handed world, it is necessary not to make any a priori distinction
between might and right’** (in order to show the might that is implicit in
what is accepted asright and reasonable). | fail to see what useful purpose
can be served by treating as symmetrical values that should be ethically
and politically asymmetric.
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Socializiing Objectivity

Most radical critiquesof science tend to display aset of interestingcontra-
dictions. While the critics reject the idea of objectivity as authoritarian or
worse, they simultaneously want to clam that doing science as a
feminist/third world woman/working class will make science more
objective(or less biased). Moreover, while they have no hesitationin inter-
nalizing the very criteria of validity to the social context of any group of
knowers, most constructivists simultaneously don't wish to be called
relativists. Thislinking of radical changein social relationswith a promise
of greater objectivity in knowledge serves to legitimize the critique of
science-as-we-know-it, for it casts the critics not as rash rebels against
science, but asvisionary leaders of anew science and a new society. In this
final section, | will examine how the constructivist critics square their
radical contextualization of all aspects of science discussed in previous
sections with their idea of objective knowledge. | will argue that the
resolutionthey offer ends up distorting those aspectsof science which may
be most important for acritical self reflexivity of background assumptions
that the critics claim to value.

Typically, constructivists argue that while they are epistemic relativists,
they are not judgmental relativists: that is, even though they hold that the
truth of a belief depends upon the social context of its production, they are
not suggesting that al beliefs are equally true or false': some socia
relations and cultural contexts, they claim, lead to better accounts of the
world. Given their antipathy to the realist notion of truth ascorrespondence
of our statements with an independently existing world, constructivists
operate with a deflated notion of objectivity which, in the final instance,
rests on the social arrangements under which scientificinquiry takes place.
They typicaly offer two sociological criteria for objectivity. Firgt, a
statement is objectiveif the social conditions of its production can screen
out purely subjective, arbitrary and idiosyncratic beliefs in assessing the
relevance of the evidenceto the hypothesis.' Thissociological criterion of
demarcation between science and non-science is perfectly valid and was
the cornerstone of Robert Merton's sociology of science. But the raison
d’étre of the post-Mertonian sociology of science is to 'show' that scien-
tific institutions and social norms cannot screen out biases and social
valuesthat are a part of aculture's world-view, or to put it another way, the
very reasoningof science (the constitutivevalues) cannot function without
social values (contextual values). Constructivistscannot define objectivity
asatotal screening of al bias, for then they have no choice but to say that
objectivity is a chimera. The only choice that appears to be available to
them is to equate objectivity with elimination of 'bad biases: a statement
is deemed objective if it serves desirable socia ends. Because vaue
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freedom isimpossible, the constructionist argument goes, we can improve
the quality of science by improving the socia values that science serves.
As Evelyn Keller putsit quite succinctly:

scientific knowledge is value-laden (and inescapably S0) just because it isshaped by our
choices... [thus] why should we even think of equating'good' sciencewith the notion of
'value-free? Far from being 'valuefree' good science is science that effectively facili-
tatesthe material realization of particular goals, that does in fact enable us to change the
world in particular ways ... In this sense, good science typically works to bring the
material world in close confor mity with the stories and expectationsthat a particular 'we'
bring with us as scientists embedded in particular cultural, economic and political
frames ™"

It is this logic that leads most constructivist critics to call for more
ideology asacure for purported ideology in science, with adifferencethat
the 'particular we' whose stories and expectationsthat science issupposed
to judtify are on the 'right' side, whatever that means. My discomfort with
making political use-valueas the criteriaof goodnessof knowledge stems
from this question: what happens when the 'particular we' turn out to be
from the 'other side' who can just aseasily usethelogic of constructionto
justify reactionary ideas, as is happening today with religiousand cultural
nationalistsin Third World '

Y, an explicit call toadmit political ideasinto the logic and reasoning
of scienceisone of the most important conclusion and recommendationto
emerge from constructivist science studies. This recommendation
obviously turns the traditional ideal of value-neutrality on its head.
Conventionally, objectivity is understood as a 'stepping back' from one's
initial view in order to form a new conception which hasthe earlier view
as an object amenable to a scientific analysis. In other words, as Thomas
Nagel explainsin hisclassic The View From Nowhere, we continually raise
our understanding to a new level by forming a new conception that
includes a more detached understanding of ourselves, of the world and of
the interaction between them. Thus objective understanding is aimed at
'transcending our particular viewpoint and developing an expanded
consciousness that takes in the world more fully."'™ As we detach our
understandingof the world from the contingencies of the hereand now, the
traditional view of objectivity holds, we simultaneously succeed in
revealingsuccessive layersof reality. Objectivetruthsare thereforeseen as
morefaithful representationsof redlity.

The constructivist reformulation of objectivity in termsof use vaue of
knowledgeleads them to this practical recommendation: when faced with
achoice of 'evidencing reasons,' (i.e., background assumptions) pick the
oneswhich allow the inquirersto criticizeincreasingly deeper layersof the
assumptions of their worldviews. As Sal Restivo puts it, those knowledge
systems are to be preferred that have a higher 'capacity for criticism,
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reflexivity and meta-inquiry.”* Here Restivo makes common cause with
SandraHarding's 'strong objectivity' and Helen Longino’s ‘transformative
criticism." which are aimed a revealing the hidden biases against women
and other oppressed peoplethat become constitutiveof 'good' (i.e., empir-
ically adequate) science. All three assume one, that science-as-it-isis
incapableof spotting those biases which the membersof the group share,
and secondly, there are certain social arrangements which enhance the
scientific community's capacity for sdlf critique of their assumptionsand
biases. Thus the agenda for a deeper and stronger objectivity becomes
'detection of limiting interpretive frameworks and construction of more
appropriate frameworks ... which are consistent with the values and
commitmentswe expressin the rest of our lives."™

This project of active 'detection’ of the social and political valence of
interpretive frameworks and construction of 'more appropriate frame-
works' takes different routes for different sociologists of objectivity. For
Restivo and his 'weak programme' associates, the most objectivity-
enhancing political position is anarchism, while for Harding and Longino,
it isfeminism. In other words, explicit embrace of these political positions
- 'doing science as afeminist,’ as Longino exhorts— is justified because
these positionsoffer scientistsa better opportunity to question and critique
their own taken-for-granted background assumptions. In practice, these
proposalstrand ateinto striving for a society whereindividual scan become
‘open-ended and self-actualizing epistemic agents (Restivo), or starting
inquiry from the standpoint of marginalized social groups, who
presumably can see farther, deeper and clearer than those in the dominant
groups(Harding), and organi zing scientificinstitutionssuch that subjective
opinions of no one group dominate and the assumptionsof al groups are
equally subjected to a'transformative criticism' (Longino). It issafeto say
that al three would agree that as a minimal requirement, scientific
community must be maximally inclusve of diverse and conflicting
viewpointsand interest, a sentiment expressed well by Longino:

That theory which isthe product of the most inclusive scientific community isbetter, other

things being equal, than that which isthe product of the most exclusive. It isbetter not as

measured against some independently accessiblereality but better asmeasured against the
cognitive needs of a genuinely democratic commamiiy.™

Thereisaweak interpretation of these assorted argumentsfor a democ-
ratized and inclusive science which is totaly incontrovertible, and
perfectly compatible with a realist epistemology. This weak interpretation
would limit the appeals for democratization to the process of discovery —
that is the choice of problems, setting the agenda etc. Opening the institu-
tions of scientific and technological learning and research to al those
interested in science, regardlessof socia location is undoubtedly good for
science and good for the society. The larger the stock of ideas, view points
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and experiences, the larger the diversity of questionsasked and approaches
followed. Such adiversity is needed for compensatingfor individual biases
and idiosyncrasies. Equal access to scientific knowledge is both a political
and an epistemic good.”® Undoubtedly, scientific institutions should be
open and capableof rigorouscritique of ideaswithout regard to position of
the scientists in the pecking order, and idedlly, institutions of learning
should not be at the service of dictators, generals, and profiteers. And
undoubtedly, modern scientific institutions need a substantial course
correctionin this regard.

But sciencefor al the peopleis hardly the agendaof the kind of science
critique that we are examining here. Indeed, for those who see science as
inherently ideological, it makesmoresenseto insulate peoplefrom modern
science rather than ask for equal access to it for dl: that is indeed the
demand of the so-called 'post-colonial’ critics of science who see modern
science as a threat to other cultural meanings. Furthermore, as we have
aready seen, the partisans of stronger objectivity believe that the context
of discovery extends seamlessly into all aspects of science, including the
processes of justification. Given this assumption, the constructivist
argument for greater democracy and pluralism in science has a much
stronger interpretation which extends beyond the institutional arrange-
mentsof scientificingtitutionsto the very reasoning of science.

Deeper democracy and pluralism in moreand more aspectsof society is
an ided | share. But | believe that the demand to democratize science,
when carried into the realm of justification itself, may end up making
science lessobjective, rather than more. However flawed our contemporary
scientific ingtitutions are, they neverthelessallow room for scientists to
come together (or at least aspire toward coming together) asacommunity
not based on their sex, raceor class, but united in a broadly defined goal -
finding truths about the natural world. These institutionsare based upon an
ethic (however imperfectly adhered to) that demands submission of all
claims, regardless of the source, to the toughest empirical tests and
critique. Constructivistsby and large are suspiciousof any such profession
of unity of ideasand goalsand tend to see them asideological justification
of scientists' bid for power. They would like scientists to be explicit about
their 'true’ interests (determined by persona identities, interests and
histories) and give up 'pretensions' of universalism. This lies a the heart
of the demand for discursive democracy, wherein scientists should be free
to explicitly invoke their identity-based ideologiesand assumptions at all
steps of scientific reasoning. Such ademand, | an convinced, will destroy
the community of knowersunited in an ideal of searchfor truth and replace
it with a Hobbesian war of all ideologiesagainst al others.

| believethat the deeper democracy of society that the radical critics of
science seek may require that the process of evidentia judtification in
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science not be seen as inherently political, and not be democratized if
democratization means rooting out 'bad’ bias (by whose standards?) and
inculcating 'good’ bias (by whose standards?). If democratization of
science requires 'admitting political considerations as relevant constraints
on reasoning ... and content' as Longino recommends,”* or that science be
seen as 'politics by other means’ as Sandra Harding advises®> or that
science incorporatesanarchist valuesof 'individual liberty, community life
and healthy environments as Sal Restivo urges,™ then | am afraid such
‘democratization' will end up undercutting the grounds for genuine and
deeper democracy in our socia relations, because the latter requires
reliable knowledgeof the structures of the world that exist independently
of all partia perspectives.

To insist upon restructuring the socia relationships of science — as
Restivo, Harding and Longino do — without allowing that science as a
social ingtitution may have a social dynamic that is well adapted to its
function of generating knowledge of the world, can make scienceless self-
reflexiverather than more. The dilemma that these critics face is this: the
values they want to promote in scientific practice — deeper critique and
reflexivity — may causally depend on social relations based upon an ethos
of co-operation tinged with competition. As David Hull's well-known
study demonstrates, the apparently self-sewing behaviour of scientistsin
terms of competition for credit and career advancement helps to ensure a
higher degree of self-reflexivity and critique in modem scientific institu-
tions as they have developed in the West.”” The question then is, can we
afford to radically ater the social relationsof science, and yet continue to
desire the advantages the peculiar logic of the existing scientific institu-
tions make possible? There is no doubt that inclusion of women, and all
other historically excluded social groups will improve the critical reflex-
ivity of science by increasing the variety of viewpoints. But beyond that,
making science more consensual may end up closing off venues for
critique and growth of knowledge.

Another mgjor problem with letting go of the ideal of objectivity as
neutrality is the sheer unpredictability of how knowledge affects politics.
Ideas, as postmodern theorists have been at pains to show, don't have
essences. Given the extreme variationin social contextsin which scientific
knowledge is received, it is hard to tell in advance which ideas are
‘progressive.’ To take a few examples, the recent findings that homosexu-
ality may have biological basis was received with much consternation in
Germany where the gay community remembered the Nazi solution to
unwanted genetic characters, while in the US, many gay activists
welcomed the findings, feeling that they may alleviate discrimination.
Likewise, the ideological correctness of studying racial and gender differ-
ences changes with time and place. After yearsof agitating against raging
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hormone theories about women, feminists are now calling for research on
how the effect of medication varieswith hormaones.™ What political values
should the researchers have given consent to at any given time?

Thirdly and finally, despite their valiant efforts to avoid judgmental
relativism, | don't think that social theorists of objectivity have given us
good reasonswhy they should not be considered asembracing a variety of
village relativism. In the case of Sandra Harding, the superior epistemic
standpoint of the oppressed was to protect feminist knowledge from
becoming one more kind of knowledge, no better and no worse than any
other way of knowing. But Harding has given no convincing evidence to
show that marginalized persons possess superior epistemic qualities. It is
not clear how her account of knowledge can remain non-relativist in the
absenceof the epistemic privilege of marginality. Likewise, it is not clear
if Longino’s view of transformativecriticism can avoid relativism for the
simple reason that what counts as public scrutiny varies from culture to
culture, from one community of expertsin one field to another and from
one higtorical period to another.”*

In view of these problems with the various calls for science produced
from the perspective of the oppressed, | prefer CS. Pierces frank
confessionof belongingto 'that classof scalawagswho proposeto ook the
truth in the face, whether doing so be conducive to the interests of the
society or not. Moreover, if | ever tacklethat excessively difficult question,
‘what isfor the true interest of society? | should feel | stood in need of a
great deal of help from the science of legitimate inferzmce.™™

Conclusion

In thisessay | havetried to show that while science isa socially manifested
process, it is nevertheless not a socially grounded activity: only a diaec-
tical and progressive interaction between the socially situated inquirers
with each other and with the mind-independent world can explain the
content of scientific ideas.

Unlikethe constructionist theorists, | believe that social relationsdo not
play a constitutive role, although they do play a crucial facilitating rolein
the practice of science. | have argued that social relationsof science have
to be studied with an eye toward the overall goal of science, that is the
production of structured accounts of the world that actualy tell us
something true about the world. The validity of these accounts, | have
further argued, cannot be compl etely subsumed into the existingsocial and
cultural context, for that would be reductionist and anthropocentricto boot,
as it will make 'human abilities the measure of what nature can do/
something the wise Galileo cautioned against nearly four centuries ago.
Scientific knowledge as a purdly and ultimately social knowledge,
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furthermore, cannot avoid a non-trivial epistemological relativism, which
is antithetical to the cause of judtice: for ‘without truth, there is no
injustice,’ only so many different stories.*!

In sum, this one-time scientist believes that science is simply too
important to be left to those who would only deconstruct it.
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