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PREFACE

Since the mid-1970s, feminist criticisms of science have evolved from
a reformist to a revolutionary position, from analyses that offered the
possibility of improving the science we have, to calls for a transfor-
mation in the very foundations both of science and of the cultures that
accord it value. We began by asking, “What is to be done about the
situation of women in science?”—the “woman question” in science.
Now feminists often pose a different question: “Is it possible to use
for cmanc1p¢1t()r\ ends sciences that are apparentl\ 50 intimately in-
volved in Western, bourgeois, and masculine projects?”—the “science
question” in feminism.

The radical feminist position holds that the epistemologies, meta-
physics, ethics, and polities of the dominant forms of science are an-
drocentric and mutually supportive; that despite the deeply ingrained
Western cultural belief in science’s intrinsic progressiveness, science
today serves primarily regressive social tendencies; and that the social
structure of science, many of its applications and technologies, its
modes of defining research problems and designing experiments, i
ways of constructing and conferring meanings are not only sexist but
also racist, classist, and culturally coercive In their anal\ ses of how
gender symbolism, the social division of Iabor by gmdu‘ and the
construction of individual gender identity have affected the history
and philosophy of science, “feminist thinkers have challenged the in-
tellectual and social orders at their very foundations.

These feminist critiques, which debunk much of what we value in
modern Western culture, appear to emerge from outside this culture.
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Preface

That is indeed the case insofar as women have been excluded from
the processes of defining the culture and have been conceived as the
“other” against which men in power define their projects. Yet such
destabilizing, “exploding,” of the categories of social practice and thought
is firmly within the tradition of modern Western history and its explicit
commitment to criticism of traditional social practices and beliefs. One
such belief is that androcentrism is “natural” and right; another is faith
in the progressiveness of scientific rationality. From this perspective,
the feminist critiques of science may be seen as calling for a more
radical intellectual, moral, social, and political revolution than the
founders of modern Western cultures could have imagined. Histori-
cally, it is just such revolutions—and not the process of scientific
inquiry alone—that have fostered the development of progressive kinds
of knowledge-seeking.

This book examines important trends in the feminist critiques of
science with the aim of identifying tensions and conflicts between
them, inadequate concepts informing their analyses, unrecognized ob-
stacles to and gaps in their rescarch programs, and cxtensions that
might transform them into even more powerful tools for the construc-
tion of emancipatory meanings and practices. Motivating my investi-
gation is the belief that these feminist science critiques can be shown
to have implications at least as revolutionary for modern Western cul-
tural self-images as feminist critiques in the humanities and social
sciences have had.

It should not need to be said—but probably does—that 1 do not
wish to be understood as recommending that we throw out the baby
with the bathwater. We do not imagine giving up speaking or writing
just because our language is deeply androcentric; nor do we propose
an end to theorizing about social life once we realize that thoroughly
androcentric perspectives inform even our feminist revisions of the
social theories we inherit. Similarly, I am not proposing that human-
kind would benefit from renouncing attempts to describe, explain, and
understand the regularities, underlying causal tendencies, and mean-
ings of the natural and social worlds just because the sciences we have
are androcentric. I am seeking an end to androcentrism, not to sys-
tematic inquiry. But an end to androcentrism will requnrc far- reachmg
transformations in the cultural meanings and practices of that inquiry.

The first two chapters provide an overview and theoretical intro-
duction. Chapter 1 identifies five feminist critiques and three feminist
epistemological programs, and points to the challenges each of these

10



Preface

faces. Chapter 2 looks at some problems in the understanding of both
science and gender in the feminist science criticisms, and shows how
these create obstacles to the development of a feminist theory of science;
I then develop the more adequate concepts of science and gender that
inform the following chapters.

The next three chapters show the connections between the parts of
the picture of science that feminist critics have produced, and identify
inconsistencies and oversights. Chapter 3 reviews the feminist ap-
proaches to equity issues in the structure of science and points to the
tensions between these ahistorical images and the reality of science’s
social structure. Chapter 4 scrutinizes the feminist charges of andro-
centrism in the selection of problematics (of what is defined as requiring

-scientific explanation) and the design of research in biology and the
social sciences (I include the social sciences here to prepare for later
analysis of the inadequate social assumptions that have guided the
mainstream understandings of modern science). Chapter 5 examines
science’s contribution to the construction of gendered meanings for
both nature and inquiry and reviews the literature showing that much
of what is commonly taken to be biological sex difference and sexual
desire is socially constructed.

Chapters 6 and 7 turn to feminist theories of knowledge, the epis-
temological grounds for modern science, and the alternative justifica-
tory strategies proposed by feminist critics. Chapter 6 examines the
“successor science” projects of four theorists—Hilary Rose, Dorothy
Smith, Jane Flax, and Nancy Hartsock—and their attempts to envision
forms and purposes of knowledge-seeking that are alternative to those
used to justify the science we have. In Chapter 7 I describe some
obstacles that these epistemologies face; by focusing on the relationship
between these feminist projects and similar emancipatory science proj-
ects of ex-colonial peoples, I also consider some of the difficult ques-
tions the “successor science” projects and feminist postmodernist
critiques pose for each other.

Chapters 8 and 9 provide a pause in the argument by returning to
the history of science in an effort to account for the deterioration of
socially progressive knowledge-secking (readers who prefer plots un-
interrupted by the ghostly appearances of the protagonist’s garrulous
ancestors may want to skip to Chapter 10). Chapter 8, which treats
the institution of science as a personage passing from infancy to adult-
hood, identifies gaps in the standard stories this adult personage tells
about its infancy. Chapter 9 examines one kind of attempt by recent
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1 FROM THE WOMAN QUESTION
IN SCIENCE TO THE SCIENCE
QUESTION IN FEMINISM

Feminist scholars have studied women, men, and social relations
between the genders within, across, and insistently against the con-
ceptual frameworks of the disciplines. In each area we have come to
understand that what we took to be humanly inclusive problematics,
concepts, theories, objective methodologies, and transcendental truths
are in fact far less than that. Instead, these products of thought bear
the mark of their collective and individual creators, and the creators
in turn have been distinctively marked as to gender, class, race, and
culture." We can now discern the effects of these cultural markings in
the discrepancies between the methods of knowing and the interpre-
tations of the world provided by the creators of modern Western cul-
ture and those characteristic of the rest of us. Western culture’s favored
beliefs mirror in sometimes clear and sometimes distorting ways not

'l make a sharp distinction between “sex™ and “gender” (even though this is a di-
chotomy 1 shall later problematize); thus I refer to “gender roles” rather than “sex
roles,” etc., retaining only a few terms such as “sexism,” where the substitution seems
more distracting than useful. Otherwise (except in direct quotations), I use “sex” only
when it is, indeed, biology that is at issue. There are two reasons for this policy. First,
in spite of feminist insistence for decades, perhaps centuries, that women’s and men’s
“natures” and activities are primarily shaped by social relations, not by immutable
biological determinants, many people still do not grasp this point or are unwilling to
commit themselves to its full implications (the current fascination with sociobiology is
just one evidence of this problem). Second, the very thought of sex exerts its own fatal
attraction for many otherwise well-intentioned people: such phrases as “sexual politics,”
“the battle between the sexes,” and “male chauvinism” make the continuation of gender
hostilities sound far more exciting than feminism should desire.
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The Science Question in Feminism

the world as it is or as we might want it to be, but the social projects
of their historically identifiable creators.

The natural sciences are a comp‘lmtivc]v recent subject of feminist
scrutiny. The critiques excite immense anticipation—or fear—yet they
remain far more fragmented and less clearly conceptualized than fem-
inist analyses in other disciplines.

The anticipation and fear arc based in the recognition that we are
a scientific culture, that scientific rationality has permeated not only
the modes of thinking and acting of our public institutions but even
the ways we think about the most intimate details of our private lives.
Widely read manuals and magazine articles on child rearing and sexual
relations gain their authority and popularity by appealing to science.
And during the last century, the social use of science has shifted:
formerly an occasional assistant, it has become the direct generator of
economic, political, and social accumulation and control. Now we can
sce that the hope to “dominate nature” for the betterment of the species
has become the effort to gain unequal access to nature’s resources for
purposes of social domination. No longer is the scientist—if he ever
was—an eccentric and socially marginal genius spending private funds
and often private time on whatever purely intellectual pursuits happen
to interest him. Only very rarely does his research have no foreseeable
social uses. Instead, he (or, more recently, she) is part of a vast work
force, is trained from elementary school on to enter academic, indus-
trial, and governmental laboratories where 99 + percent of the rescarch
is expected to be immediately applicable to social projects. If these
vast industrialized empires, devoted—whether intentionally or not—
to material accumulation and social control, cannot be shown to serve
the best interests of social progress by appeal to objective, dispassion-
ate, impartial, rational knowledge-secking, then in our culture they
cannot be legitimated at all. Neither God nor tradition is privileged
with the same credibility as scientific rationality in modern cultures.

Of course, feminists are not the first group to scrutinize modern
science in this way. Struggles against racism, colonialism, capitalism,
and homophobia, as well as the counter culture movement of the 1960s
and the contemporary ecology and antimilitarism movements, have all
produced pointed analyses of the uses and abuses of science. But the
feminist criticisms appear to touch especially raw nerves. For one
thing, at their best they incorporate the key insights of these other
movements while challenging the low priority that specifically feminist
concerns have been assigned in such agendas for social reform. For
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From the Woman Question to the Science Question

another, they question the division of labor by gender—a social aspect
of the organization of human relations that has been deeply obscured
by our perceptions of what is “natural” and what is social. Perhaps
most disturbingly, they challenge our sense of personal identity at its
most prerational level, at the core. They challenge the desirability of
the gendered aspects of our personalities and the expression of gender
in social practices, which for most men and women have provided
deeply satistying parts of self-identity.

Finally, as a symbol system, gender difference is the most ancient,
most universal, and most powerful origin of many morally valued
conceptualizations of everything else in the world around us. Cultures
assign a gender to such nonhuman entities as hurricanes and moun-
tains, ships and nations. As far back in history as we can see, we have
organized our social and natural worlds in terms of gender meanings
within which historically specific racial, class, and cultural institutions
and meanings have been constructed. Once we begin to theorize gen-
der—to define gender as an analytic category within which humans
think about and organize their social activity rather than as a natural
consequence of sex difference, or even merely as a social variable
assigned to individual people in different ways from culture to cul-
ture—we can begin to appreciate the extent to which gender meanings
have suffused our belief systems, institutions, and even such apparently
gender-free phenomena as our architecture and urban planning. When
feminist thinking about science is adequately theorized, we will have
a clearer grasp of how scientific activity is and is not gendered in this
sense.

Now it is certainly true that racism, classism, and cultural imperi-
alism often more deeply restrict the life opportunities of individuals
than does sexism. We can easily see this if we compare the different
life opportunities available to women of the same race but in different
classes, or of the same class but in different races, in the United States
today or at any other time and place in history. Conscqucntlv it 1s
understandable w hy working-class people and victims of racism and
imperialism often placc feminist pr()]ccts low on their political agendas.
Furthermore, gender appears only in culturally specific forms. As we
shall see in the next chapter, gendered social life is produced through
three distinct processes: it is the result of assigning dualistic gender
mctaphors to various perceived dichotomies that rarely have anything
to do with sex differences; it is the consequence of appealing to these
gender dualisms to organize social activity, of dividing necessary social
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activities between different groups of humans; it is a form of socially
constructed individual identity only imperfectly correlated with either
the “reality” or the perception of sex differences. 1 shall be referring
to these three aspects of gender as gender symbolism (or, borrowing a
term from anthropology, “gender totemism”), gender structure (or the
division of labor by gender), and individual gender. The referents for
all three meanings of masculinity and femininity differ from culture
to culture, though within any culture the three forms of gender are
related to each other. Probably few, if any, symbolic, institutional, or
individual identity or behavioral expressions of masculinity and fLm-
ininity can be observed in all cultures or at all times in hlstorv

But the fact that there are class, race, and cultural differences be-
tween women and between men is not, as some have thought, a reason
to find gender difference either theoretically unimportant or politically
irrelevant. In virtually every culture, gender difference is a pivotal way
in which humans identify themselves as persons, organize social re-
lations, and symbolize meaningful natural and social events and proc-
esses. And in virtually all cultures, whatever is thought of as manly
is more highly valued than what is thought of as womanly. Moreover,
we need to recognize that in cultures stratified by both gender and
race, gender is always also a racial category and race a gender category.
That s, sexist public policies are different for people of the same gender
but different race, and racist policies are different for women and men
within the same race. One commentator has proposed that we think
of these policies as, respectively, racist sexism and sexist racism.’

Finally, we shall later examine the important role to be played in
emancipatory epistemologies and politics by open recognition of gender
differences within racial groups and racial and cultural differences
within gender groups. “Difference” can be a slippery and dangerous
rallying point for inquiry projects and for politics, but each emanci-
patory struggle needs to recognize the agendas of other struggles as
intcgral parts of its own in order to succeed. (After all, people of color
come in at least two genders, and women are of many colors.) For
cach struggle, epistemologies and politics grounded in solidarities could
replace the problematic ones that appeal to essentialized identities,
which are, perhaps, spurious.

*Boch (1983). Sce also Caulfield (1974); Davis (1971). (Works cited in my notes by
author and year of publication receive full citation in the bibliography, which lists the
sources I have found most useful for this study. Additional references appear in full
in the footnotes.)
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From the Woman Question to the Science Question

For all these reasons, feminist critiques claiming that science, too,
is gendered appear deeply threatening to the social order, even in
societies such as ours where racism, classism, and imperialism also
direct all our lives. Obviously, the different forms of domination use
one another as resources and support one another in complex ways.
If we find it difficult to imagine the day-to-day details of living in a
world no longer structured by racism and classism, most of us do not
even know how to start imagining a world in which gender difference,
in its equation of masculinity with authority and value, no longer
constrains the ways we think, feel, and act. And the day-to-day world
we live in is so permeated by scientific rationality as well as gender
that to nonfeminists and perhaps even some feminists, the very idea
of a feminist critique of scientific rationality appears closer to blas-
phemy than to social-criticism-as-usual.

Feminists in other fields of inquiry have begun to formulate clear
and coherent challenges to the conceptual frameworks of their disci-
plines. By putting women’s perspective on gender symbolism, gender
structure, and individual gender at the center of their thinking, they
have been able to reconceive the purposes of research programs in
anthropology, history, literary criticism, and so forth.” They have
begun to retheorize the proper subject matters of the understandings
these disciplines could provide. But I think the proper subject matters
and purposes of a feminist critique of science have, thus far, eluded
the firm grip and the clear conceptualizations that are becoming evident
in much of this other research. The voice of feminist science criticism
alternates among five different kinds of projects, each with its own
audience, subject matter, ideas of what science is and what gender is,
and set of remedies for androcentrism. In certain respects, the as-
sumptions guiding these analyses directly conflict. It is not at all clear
how their authors conceive of the theoretical connections between
them, nor, therefore, what a comprehensive strategy for eliminating
androcentrism from science would look like. This is particularly trou-
blesome because clarity about so fundamental a component of our
culture can have powerful effects elsewhere in feminist struggles.

One problem may be that we have been so preoccupied with re-
sponding to the sins of contemporary science in the same terms our
culture uses to justify these sins that we have not yet given adequate
attention to envisioning truly emancipatory knowledge-secking. We

*Mclntosh (1983).
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have not yet found the space to step back and image up the whole
picture of what science might be in the future. In our culture, reflecting
on an appropriate model of rationality may well seem a luxury for the
few, but it is a project with immense potential consequences: it could
produce a politics of knowledge-seeking that would show us the con-
ditions necessary to transfer control from the “haves” to the “have-
nots.”

What kind of understanding of science would we have if we began
not with the categories we now use to grasp its inequitics, misuses,
falsities, and obscurities but with those of the biologist protagonist
imagined by Marge Piercy in Woman on the Edge of Time, who can shift
her/his sex at will and who lives in a culture that does not institution-
alize (i.e., does not have) gender? or with the assumptions of a world
where such categories as machine, human, and animal are no longer
either distinct or of cultural interest, as in Anne McCaffrey’s The Ship
Who Sang?* Perhaps we should turn to our novelists and poets for a
better intuitive grasp of the theory we need. Though often leaders in
the political struggles for a more just and caring culture, they are
professionally less conditioned than we to respond point by point to
a culture’s defenses of its ways of being in the world.

FIVE RESEARCH PROGRAMS

To draw attention to the lack of a developed feminist theory for the
critique of the natural sciences is not to overlook the contributions
these young but flourishing lines of inquiry have made. In a very short
period of time, we have derived a far clearer picture of the extent to
which science, too, is gendered. Now we can begin to understand the
economic, political, and psychological mechanisms that keep science
sexist and that must be eliminated if the nature, uses, and valuations
of knowledge-seeking are to become humanly inclusive ones. Each of
these lines of inquiry raises intriguing political and conceptual issues,
not only for the practices of science and the ways these practices are
legitimated but also for each other. Details of these research programs
are discussed in following chapters; I emphasize here the problems
they raise primarily to indicate the undertheorization of the whole

field.

4M;ngc Piercy, Woman on the Edge of Time (New York: Fawcett, 1981); Anne Mc( “affrey,
The Ship Who Sang (New York: Ballantine, 1976). Donna IHaraway (1985) discusses the
potentialities that McCaffrey’s kind of antidualism opens up for feminist theorizing. f
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From the Woman Question to the Science Question

First of all, equity studies have documented the massive historical
resistance to women'’s getting the education, credentials, and jobs avail-
able to similarly talented men;’ they have also identified the psycho-
logical and social mechanisms through which discrimination is
informally maintained even when the formal barriers have been elim-
inated. Motivation studies have shown why boys and men more often
want to excel at science, engincering, and math than do girls and
women.* But should women want to become “just like men” in science,

s many of these studies assume? That is, should feminism set such a
low goal as mere equality with men? And to which men in science
should women want to be equal—to underpaid and exploited lab tech-
ricians as well as Nobel Prize winners? Moreover, should women want
to contribute to scientific projects that have sexist, racist, and classist
problematics and outcomes? Should they want to be military research-
ers? Furthermore, what has been the effect of women’s naiveté about
the depth and extent of masculine resistance—that is, would women
have struggled to enter science if they had understood how little equity
would be produced by eliminating the formal barriers against women’s
participati(m?7 Finally, does the increased presence of women in sci-
ence have any effect at all on the nature of scientific problematics and
outcomes?

Second, studies of the uses and abuses of biology, the social sciences,
and their technologies have revealed the ways science is used in the
service of sexist, racist, homophobic, and classist social projects. Op-
pressive reproductive policies; white men’s management of all women’s
domestic labor; the stigmatization of, discrimination against, and med-
ical “cure” of homosexuals; gender discrimination in workplaces—all
these have been justified on the basis of sexist research and maintained
through technologies, developed out of this research, that move control
of women’s lives from women to men of the dominant group.® Despite
the importance of these studies, critics of the sexist uses of science
often make two problematic assumptions: that there is a value-free,
pure scientific research which can be distinguished from the social uses
of science; and that there are proper uses of science with which we

*See, c.g., Rossiter (1982b); Walsh (1977).

°See Aldrich (1978).

"Rossiter (1982b) makes this point.

*See Tobach and Rosoff (1978; 1979; 1981; 1984); Brighton Women and Science
Group (1980); Ehrenreich and English (1979); Rothschild (1983); Zimmerman (1983);
Arditti, Duelli-Klein, and Minden (1984).
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can contrast its improper uses. Can we really make these distinctions?
Is it possible to isolate a value-neutral core from the uses of science
and its technologies? And what distinguishes improper from proper
uses? Furthermore, each misuse and abuse has been racist and classist
as well as oppressive to women. This becomes clear when we note
that there are different reproductive policies, forms of domestic labor,
and forms of workplace discrimination mandated for women of dif-
ferent classes and races even within U.S. culture at any single moment
in history. (Think, for instance, of the current attempt to restrict the
availability of abortion and contraceptive information for some social
groups at the same time that sterilization is forced on others. Think
of the resuscitation of scientifically supported sentimental images of
motherhood and nuclear forms of family life for some at the same time
that social supports for mothers and nonnuclear families are system-
atically withdrawn for others.) Must not feminism take on as a central
project of its own the struggle to eliminate class society and racism,
homophobia and imperialism, in order to eliminate the sexist uses of
science?

Third, in the critiques of biology and the social sciences, two kinds
of challenges have been raised not just to the actual but to the possible
existence of any pure science at all.” The selection and definition of
problematics—deciding what phenomena in the world need explana-
tion, and defining what is problematic about them—have clearly been
skewed toward men’s perception of what they find puzzling. Surely
it is “bad science” to assume that men’s problems are everyone’s prob-
lems, thereby leaving unexplained many things that women find prob-
lematic, and to assume that men’s explanations of what they find
problematic are undistorted by their gender needs and desires. But is
this merely—or, perhaps, even—an example of bad science? Will not
the selection and definition of problems always bear the social finger-
prints of the dominant groups in a culture? With these questions we
glimpse the fundamental value-ladenness of knowledge-seeking and
thus the impossibility of distinguishing between bad science and sci-
ence-as-usual. Furthermore, the design and interpretation of research
again and again has proceeded in masculine-biased ways. But if prob-
lems are necessarily value-laden, if theories are constructed to explain

“The literature here is immense. For examples of these eriticisms, see Longino and
Doell (1983); Hubbard, Henifin, and Fried (1982); Gross and Averill (1983); Tobach
and Rosoff (1978; 1979; 1981; 1984); Millman and Kanter (1975); Andersen (1983);
Westkott (1979).
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problems, if methodologies are always theory-laden, and it observa-
tions are methodology-laden, can there be value-neutral design and
interpretation of rescarch? This line of reasoning leads us to ask whether
it is possible that some kinds of value-laden research are nevertheless
maximally objective. For example, are overtly antisexist research de-
signs inherently more objective than overtly sexist or, more important,
“sex-blind” (i.e., gender-blind) ones? And are antisexist inquiries that
are also self-consciously antiracist more objective than those that are
not? There are precedents in the history of science for preferring the
distinction between objectivity-increasing and objectivity-decreasing
social values to the distinction between value-free and value-laden re-
search. A different problem is raised by asking what implications these
criticisms of biology and social science have for areas such as physics
and chemistry, where the subject matter purportedly is physical nature
rather than social beings (“purportedly” because, as we shall see, we
must be skeptical about being able to make any clear distinctions be-
tween the physical and the nonphysical). What implications could these
findings and this kind of reasoning about objectivity have for our
understanding of the scientific world view more generally?

Fourth, the related techniques of literary criticism, historical inter-
pretation, and psychoanalysis have been used to “read science as a
text” in order to reveal the social meanings—the hidden symbolic and
structural agendas—of purportedly value-neutral claims and prac-
tices."” In textual criticism, metaphors of gender politics in the writings
of the fathers of modern science, as well as in the claims made by the
defenders of the scientific world view today, are no longer read as
individual idiosyncrasies or as irrelevant to the meanings science has
for its enthusiasts. Furthermore, the concern to define and maintain a
series of rigid dichotomies in science and epistemology no longer ap-
pears to be a reflection of the progressive character of scientific inquiry;
rather, it is inextricably connected with specifically masculine—and
perhaps uniquely Western and bourgeois—needs and desires. Objec-
tivity vs. subjectivity, the scientist as knowing subject vs. the objects
of his inquiry, reason vs. the emotions, mind vs. body—in each case
the former has been associated with masculinity and the latter with
femininity. In each case it has been claimed that human progress
requires the former to achieve domination of the latter."

*Good examples are Keller (1984); Merchant (1980); Griffin (1978); Flax (1983);
Jordanova (1980); Bloch and Bloch (1980); Harding (1980).

""The key “object-relations” theorists among these textual critics are Dinnerstein
(1976); Chodorow (1978); Flax (1983). Sce also Balbus (1982).
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Valuable as these textual criticisms have been, they raise many
questions. What relevance do the writings of the fathers of modern
science have to contemporary scientific practice? What theory would
justify regarding these metaphors as fundamental components of sci-
entific explanations? How can metaphors of gender politics continue
to shape the cognitive form and content of scientific theories and prac-
tices even when they are no longer overtly expressed? And can we ;
imagine what a scientific mode of knowledge-secking would look like |
that was not concerned to distinguish between objectivity and subjee-
tivity, reason and the emotions?

Fifth, a series of epistemological inquiries has laid the basis for an
alternative understanding of how beliefs are grounded in social expe- I
riences, and of what kind of experience should ground the beliefs we ‘
honor as knowledge."” These feminist epistemologies imply a relation
between knowing and being, between epistemology and metaphysics,
that is an alternative to the dominant epistemologies developed to
justify science’s modes of knowledge-seeking and ways of being in the
world. It is the conflicts between these epistemologies that generate
the major themes of this study.

A GUIDE TO FEMINIST EPISTEMOLOGIES

The epistemological problem for feminism is to explain an appar-
ently paradoxical situation. Feminism is a political movement for social
change. But many claims, clearly motivated by feminist concerns,
made by researchers and theorists in the social sciences, in biology,
and in the social studies of the natural sciences appear more plausible—
more likely to be confirmed by evidence—than the beliefs they would
replace. How can such politicized research be increasing the objectivity
of inquiry? On what grounds should these feminist claims be justified?

We can uscfully divide the main feminist responses to this apparent
paradox into two relatively well-developed solutions and one agenda
for a solution. I will refer to these three responses as ferminist empiricism,
the feminist standpoint, and femnist postmodernism.

Feminist empiricism argues that sexism and androcentrism are social
biasesTorreetable by stricter adherence to the existing methodological
norms of scientific inquiry. Movements for social liberation “make it

See Flax (1983); Rose (1983); Hartsock (1983b); Smith (1974; 1977; 1979; 1981);

Iarding (1983b); Fee (1981). Haraway (1985) proposes a somew hat different episte-
m()log\ for feminism.
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possible for people to see the world in an enlarged perspective because
they remove the covers and blinders that obscure knowledge and ob-
servation.”’ The women’s movement produces not only the oppor-
tunity for such an enlarged perspective but more women scientists,
and they are more likely than men to notice androcentric bias.

This solution to the epistemological paradox is appealing for a num-
ber of reasons, not the least because it appears to leave unchallenged
he existing methodological norms of science. It is easier to gain ac-
ceptance of feminist claims through this kind of argument, for it iden-
ifies only bad science as the problem, not science-as-usual.

Its considerable strategic advantage, however, often leads its de-
fenders to overlook the fact that the feminist empiricist solution ig, fact
deeply subverts empiricism. The social identity of the inquirer is sup-
posed to beirrclevant to the “goodness” of the-resutts of Tesearch.
Scientific method is supposed to be capable of eliminating any biases
due to the fact that individual researchers are white or black, Chinese
or French, men or women. But feminist empiricism argues that women
(or feminists, whether men or women) as a group are more likely to
produce unbiased and objective results than are men (or nonfeminists)
as a group.

Moreover, though empiricism holds that scientific method is sutfi-
cient to account for historical increases in the objectivity of the picture
of the world that science presents, one can argue that history shows
otherwise. It is movements for social liberation that have most increased
the objectivity of science, not the norms of science as they have in fact
been practiced, or as philosophers have rationally reconstructed them.
Think, for instance, of the effects of the bourgeois revolution of the
fiftcenth to seventeenth centuries, which produced modern science
itself; or of the effects of the proletarian revolution of the nincteenth
and early twenticth centuries. Think of the cffects on scientific objec-
tivity of the twentieth-century deconstruction of colonialism.

We shall also see that a key origin of androcentric bias can be found
in the selection of problems for inquiry, and in the definition of what
is problematic about these phenomena. But empiricism insists that its
methodological norms are meant to apply only to the “context of jus-
tification”—to the testing of hypotheses and interpretation of evi-
dence—not to the “context of discovery” where problems are identified
and defined. Thus a powerful source of social bias appears completely

“Millman and Kanter (1975, vii).
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to escape the control of science’s methodological norms. Finally, it
appears that following the norms of inquiry is exactly what often results
in androcentric results.

Thus, feminist attempts to reform what is perceived as bad science
bring to our attention deep logical incoherences and what, paradoxi-
cally, we can call empirical inadequacies in empiricist epistemologies.

ﬁefemim'st standpoint originates in Hegel’s thinking about the rela-
tionship between the master and the slave and in the elaboration of
this analysis in the writings of Marx, Engels, and the Hungarian Marx-
ist theorist, . Lukacs. Briefly, this proposal argues that men’s dom-
inating position in social life results in partial and perverse

nderstandings, whereas women’s subjugated position provides the
possibility of more complete and less perverse understandings. Fem-
inism and the women’s movement provide the theory and motivation
or inquiry and political struggle that can transform the perspective of
women into a “standpoint”™—a morally and scientifically preferable
grounding for our interpretations and explanations of nature and social
life. The feminist critiques of social and natural science, whether ex-
pressed by women or by men, are grounded in the universal features
of women’s experience as understood from the perspective of feminism. "*

While this attempted solution to the epistemological paradox avoids
the problems that beset feminist empiricism, it generates its own ten-
sions. First of all, those wedded to empiricism will be loath to commit
themselves to the belief that the social identity of the observer can be
an important variable in the potential objectivity of research results.
Strategically, this is a less convincing explanation for the greater ad-
equacy of feminist claims for all but the already convinced; it is par-
ticularly unlikely to appear plausible to natural scientists or natural
science enthusiasts.

Considered on its own terms, the feminist standpoint response raises
two further questions. Can there be g feminist standpoint if women'’s
(or feminists’) social exp\cr'lencc is divided by class, race, and culture?
Must there be Black and white, working-class and professional-class,
American and Nigerian feminist standpoints? This kind of consider-
ation leads to the postmodernist skepticism: “Perhaps ‘reality’ can have
‘a’ structure only from the falsely universalizing perspective of the
master. That is, only to the extent that one person or group can

"Flax (1983), Rose (1983), Hartsock (1983b), and Smith (1974; 1977; 1979; 1981) all
develop this standpoint approach.
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dominate the whole, can ‘reality’ appear to be governed by one set of
rules or be constituted by one privileged set of social relations.”" Is
the feminist standpoint project still too firmly grounded in the histor-
ically disastrous alliance between knowledge and power characteristic
of the modern epoch? Is it too firmly rooted in a problematic politics
of essentialized identities?

Before turning briefly to the feminist postmodernism from which
this last criticism emerges, we should note that both of the preceding
epistemological approaches appear to assert that objectivity never has
been and could not be increased by value-neutrality. Instead, it is
commitments to antiauthoritarian, antielitist, participatory, and eman-
cipatory values and projects that increase the objectivity of science.
Furthermore, the reader will need to avoid the temptation to leap to
relativist understandings of feminist claims. In the first place, feminist
inquirers are never saying that sexist and antisexist claims are equally
plausible—that it is equally plausible to regard women’s situation as
primarily biological and as primarily social, or to regard “the human”
both as identical and nonidentical with “the masculine.” The evidence
for feminist vs. nonfeminist claims may be inconclusive in some cases,
and many feminist claims that today appear evidentially secure will
no doubt be abandoned as additional evidence is gathered and better
hypotheses and concepts are constructed. Indeed, there should be no
doubt that these normal conditions of research hold for many feminist
claims. But agnosticism and recognition of the hypothetical character
of all scientific claims are quite different epistemological stances from
relativism. Moreover, whether or not feminists take a relativist stance,
it is hard to imagine a coherent defense of cognitive relativism when
one thinks of the conflicting claims.

Feminist postmodernism challenges the assumptions upon which fem-
inist empiricism and the feminist standpoint are based, although strains
of postmodernist skepticism appear in the thought of these theorists,
too. Along with such mainstream thinkers as Nietzsche, Derrida, Fou-
cault, Lacan, Rorty, Cavell, Feyerabend, Gadamer, Wittgenstein, and
Unger, and such intellectual movements as semiotics, deconstruction,
psychoanalysis, structuralism, archeology/genealogy, and nihilism,
feminists “sharc a profound skepticism regarding universal (or univ-

“Flax (1986, 17). Strains of postmodernism appear in all of the standpoint thinking.
Of this group, Flax has most overtly articulated also the postmodernist epistemological
1ssucs.
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ersalizing) claims about the existence, nature and powers of reason,
progress, science, language and the ‘subject/self.” ™'

This approach requires embracing as a fruitful grounding for inquiry
the fractured identities modern life creates: Black-feminist, socialist-
feminist, women-of-color, and so on. ﬁrcquires seeking a solidarity
n our oppositions to the dangerous fiction of the naturalized, essen-
(ializcd, uniquely “human” (read “manly”) and to the distortion and
exploitation perpetrated on behalf of this fiction. It may require re-
jecting fantasized returns to the primal wholeness of infancy, preclass
societies, or pregender “unitary” consciousnesses of the species—all of

v which have motivated standpoint epistemologies. From this perspec-
tive, feminist claims are more plausible and less distorting only insofar
as they are grounded in a solidarity between these modern fractured
identities and between the politics they create.

Feminist postmodernism creates its own tensions. In what ways does
it, like the empiricist and standpoint epistemologies, reveal incoher-
ences in its parental mainstream discourse? Can we afford to give up
the necessity of trying to provide “one, true, feminist story of reality”
in the face of the deep alliances between science and sexist, racist,
classist, and imperialist social projects?

Clearly, there are contradictory tendencies among the feminist ep-
istemological discourses, and each has its own set of problems. The
contradictions and problems do not originate in the feminist discourses,
however, but reflect the disarray in mainstream epistemologics and
philosophies of science since the mid—1960s. They also reflect shifting
configurations of gender, race, and class—both the analytic categories
and the lived realities. New social groups—such as feminists who are
secking to bridge a gap between their own social experience and the
available theoretical frameworks—are more likely to hone in on “sub-
jugated knowledge” about the world than are groups whose experience
more comfortably fits familiar conceptual schemes. Most likely, the
feminist entrance into these disputes should be seen as making signif-
icant contributions to clarifying the nature and implications of para-
doxical tendencies in contemporary intellectual and social life.

The feminist criticisms of science have produced an array of con-
ceptual questions that threaten both our cultural identity as a demo-
"“Flax (1986, 3). This is Flax’s list of the mainstream postmodernist thinkers and

movements. Sce Haraway (1985), Marks and de Courtivron (1980), and Signs (1981)
for discussion of the feminist postmodernist issues.
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cratic and socially progressive society and our core personal identities
as gender-distinct individuals. I do not mean to overwhelm these il-
luminating lines of inquiry with criticisms so early in my study—to
suggest that they are not really feminist or that they have not advanced
our understanding. On the contrary, cach has greatly enhanced our
ability to grasp the extent of androcentrism in science. Collectively,
they have made it possible for us to formulate new questions about
science.

Itis a virtue of these critiques that they quickly bring to our attention
the socially damaging incoherences in all the nonfeminist discourses.
Considered in the sequence described in this chapter, they move us
from the Woman Question in science to the more radical Science
Question in feminism. Where the first three kinds of criticism primarily
ask how women can be more equitably treated within and by science,
the last two ask how a science apparently so deeply involved in dis-
tinctively masculine projects can possibly be used for emancipatory
ends. Where the Woman Question critiques still conceptualize the
scientific enterprise we have as redeemable, as reformable, the Science
Question critiques appear skeptical that we can locate anything morally
and politically worth redeeming or reforming in the scientific world
view, its underlying epistemology, or the practices these legitimate.

29




2 GENDER AND SCIENCE:
TWO PROBLEMATIC CONCEPTS

Feminist critics face immense obstacles in trying to construct a the-
ory of gender as an analytic category that is relevant to the natural
sciences. These obstacles have their origins not only in familiar but
inadequate notions of gender but also in certain dogmatic views about
science toward which even feminists are often insufficiently critical.

OBSTACLES TO THEORIZING GENDER

In such other disciplines as history, anthropology, and literature,
the need to theorize gender appeared only after the limitations of three
other projects were recognized. The “woman worthies” project was
concerned with restoring and adding to the canons the voices of sig-
nificant women in history, novelists, poets, artists, and so forth. Their
achievements were reevaluated from a nonsexist perspective. The
“women’s contributions” project focused on women’s participation in
activities that had already appeared as focuses of analysis in these
disciplines—in abolition and temperance struggles, in “gathering” ac-
tivities within so-called hunter cultures, in the work of significant
literary circles, for instance—but were still misperceived and under-
developed subject matters. Here, the goal of a less distorted picture
of social life logically called for new accounts of these already acknowl-
edged disciplinary subject matters. Finally, “victimology” studies doc-
umented the previously ignored or misogynistically described histories
and present practices of rape, wife abuse, prostitution, incest, work-
place discrimination, economic exploitation, and the like.
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It was only in doing such work effectively that feminist scholars
came to recognize the inadequacy of these approaches. The situation
of women who managed to become significant figures in history or
recognized artists and poets was by definition privileged in comparison
with women’s situation more generally. The lives of these women offer
us little more understanding of the daily lives of the vast majority of
women than lives of great men reveal the lot of the “common man.”
Furthermore, women’s contributions to traditional history and culture
have still been contributions to what men, from the perspective of their
lives, think of as history and culture. Such analyses tend to hide from
us what women’s activities in these men’s worlds meant to women, as
well as how women’s daily activities have shaped men’s very definitions
of their worlds." Finally, the victimology studies often hide the ways
in which women have struggled against misogyny and exploitation.
Women have been active agents in their own destinies—even if not
within conditions of their own making—and we need to understand
the forms and focuses of their struggles. These three kinds of studies
have all provided valuable insights into matters that traditional inquiry
bypasses. But their limitations led feminists to see the need to formulate
gender as a theoretical category, as the analytic tool through which
the division of social experience along gender lines tends to give men
and women different conceptions of themselves, their activities and
beliefs, and the world around them.

In the natural sciences, these projects have been only marginally
useful. Women have been more systematically excluded from doing
serious science than from performing any other social activity except,
perhaps, frontline warfare. The inevitable examples of Marie Curie
and now Barbara McClintock notwithstanding, few women have been
able to achieve eminence in their own day as scientists. A variety of
historical, sociological, and psychological studies explain why this is
so, but the fact remains that there are few woman worthies to restore
to science’s halls of fame. Studies of women’s contributions to science
have been somewhat more fruitful though still limited by the same
constraints.” The victimology focus, which appears in all five of the
feminist science critique projects, has proved valuable chiefly in ex-
ploding the myth that the science we have had actually is the “science

'See, e.g., Smith (1974; 1977; 1979; 1981); Kelly-Gadol (1976); Gilligan (1972).
*See, e.g., Rossiter (1982b); Walsh (1977).
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for the people” (Galileo’s phrase) imagined at the emergence of modern
science.

The fact that these approaches, useful in the social sciences and
humanities, have been able to find only limited targets in the natural
sciences has obscured to the science eritics the need for more adequate
theorization of gender as an analytic category—with one important
exception: in the critiques of biology, there have been great advances
in providing more developed and accurate views of women’s natures
and activities (see Chapter 4). Here the need to theorize gender as an
analytic category can be scen in identifications of a gap between the
way men and women think about reproduction and reproductive tech-
nologies, in questions about whether sex difference itself is not an issue
of interest more to men than to women, in suggestions that scientific
method’s focus on differences might be implicated in the androcentrism
of such problematics, and in proposals that the concern in biology,
anthropology, and psychology with interactive relationships between
organisms, and between organisms and environments, may reflect a
specifically feminine way of conceptualizing very abstract relationships.’

But biology is only one of the focuses of the feminist critiques of
science. In general, the areas in which there is a need for gender as
an analytic category and the directions such theorizing should take still
remain obscure to many feminist critics of natural science, and totally
incomprehensible to most nonfeminist scientists as well as historians,
sociologists, and philosophers of science. At least some of these critics
do have the resources of their social science disciplines and of literary
criticism with which to try to understand natural science in terms of
gender categories. The methods of psychoanalysis, history, sociology,
anthropology, political theory, and literary criticism have produced
valuable insights; however, scientific training (and I include training
in the philosophy of science) is hostile to these methods of seeking
knowledge about social life, and gender theory is a theory about social

[However, these suggestions raise as many questions as they answer. For instance,
does not this approach tend to universalize the feminine, and thereby reinforce prob-
lematic modernist tendencies in feminism toward a politics (and cpistemology) based
on identities rather than solidarities®> And are not interactive models the obvious al-
ternative to the hierarchical models of Darwinian dogma? That is, do not reasons
internal to the logic of theory development suggest the fruitfulness of pursuing inter-
active models at this moment in the history of the biological sciences? Furthermore,
does not the desire to replace hierarchical with interactive models reflect widely ree-
ognized political realities at this time in world history, rather than only feminine
characteristics? We shall pursue these questions later.
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life. Characteristically, neither scientists nor philosophers of science
are socialized to value psychoanalysis, literary criticism, or the critical
interpretive approaches to be found in history and anthropology as
modes of knowledge-seeking. No wonder we have found it difficult to
theorize the effects on the natural sciences of gender symbolism, gender
structure, and individual gender.

In the social sciences, those areas of rescarch most hospitable to the
introduction of gender as a theoretical category are the ones with a
strong critical interpretive tradition. (I say “critical” to distinguish this
theory of human action and belief from the kinds of unsclfconscious
interpretations, rationalizations, we all routinely provide to oursclves
and others in explaining our beliefs and actions.) These traditions
hypothesize that “the natives” may sometimes engage in irrational
actions and hold irrational beliefs that defeat the actors’ conscious goals
and/or unconscious interests. The causes are to be found in the con-
tradictory social conditions, the no-win situations, within which hu-
mans must choose actions and hold beliefs. Marx and Freud provide
just two examples of theorists who attempted to identify the social
conditions that lead groups of individuals to patterns of irrational action
and belief. The effects of their methodological proposals can be seen
in the critical interpretive traditions in many areas of social science
research—whether or not these traditions call themselves Marxist or
Freudian or are concerned with the particular kinds of social phenom-
ena of interest to Marx and Freud. In these inquiry traditions it is
legitimate—indeed, often obligatory—to reflect on the social origins
of conceptual systems and patterns of behavior, and to include in this
subject matter the conceptual systems and behaviors shaping the in-
quirer’s own assumptions and activities. Here there is not only con-
ceptual space but also, we might say, moral permission to reflect on
gendered aspects of conceptual systems and on the gender circum-
stances in which beliefs are adopted. In contrast, rescarch programs
where remnants of empiricist, positivist philosophies of social science
hold sway have been systematically inhospitable to gender as a theo-
retical category.* At best they have been willing to add gender as a

*See Stacey and Thorne (1986), who make a number of these points about sociology .
Pauline Bart has also pointed out (in conversation) that in speculating about the com-
parative resistances that different disciplinary fields offer to feminist insights, we should
not underestimate the comparative levels of personal and political threat to the leaders
in these ficlds—primarily men—that are presented, for instance, by sociological anal-
yses of contemporary and nearby cultures in comparison to historical or anthropological

analyses of cultures temporally or spatially distant from us. This line of reasoning
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variable to be analyzed in their subject matter—as a property of in-
dividuals and their behaviors rather than also of social structures and
conceptual systems.

The physical sciences are the origin of this positivist, excessively
empiricist philosophy. Their nonsocial subject matter and the para-
digmatic status of their methods appear to preclude critical reflection
on social influences on their conceptual systems; indeed, prevalent
dogma holds that it is the virtue of modern science to make such
reflection unnecessary. We are told that modern physics and chemistry
eliminate the anthropomorphizing characteristic of medieval science
and of the theorizing we can observe in “primitive” cultures and chil-
dren—not to mention in the social sciences and humanities. The social
progressiveness, the “positivism,” of modern science is to be found
entirely in its method. There is thought to be no need to train phy-
sicists, chemists, or biologists as critical theorists; consequently, little
in their training or in the ethos of scientific endeavor encourages the
development or appreciation of the critical interpretive theory and skills
that have proved so fruitful in the social sciences.

However, the history, sociology, and philosophy of science are not
themselves natural sciences. Their subject matters are social beliefs
and practices. In the philosophy of science, the focus is on ideal beliefs
and practices; in the history and sociology of science it is on actual
beliefs and practices. Whether ideal or real, social beliefs and practices
are the concerns of these disciplines. Here one would have thought
that critical interpretive theory and skills would be central to under-
standing how scientists do and should explain the regularities of nature
and their underlying causal tendencies. The sociology of knowledge
does take this approach, though it has been limited by its preoccupation
with what we can call the “sociology of error” and the “sociol()g\‘ of
knowers” to the exclusion of a sociology of knowledge.” And this
tradition, too, has been stalwartly androcentric. But androcentric or
not, its influence on thlnkmg ab()ut natural science has yet to be felt
within the philosophy of science or the natural sciences themselves,
and 1s only beginning to make inroads into the traditional sociology
and history of science. The philosophy, sociology, and history of the
natural sciences have been dominated by empiricist philosophies hostile

would support my argument that feminist critiques of the natural sciences meet even
greater hostility than critiques in other areas; scientific rationality is directly implicated
in the maintenance of masculinity in our kind of culture.

’See Bloor (1977) for criticism of the sociologies of error and knowers.
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to theories of belief formation within which gender could be under-
stood as a part of science’s conceptual schemes, as a way of organizing
the social labor of science, or as an aspect of the individual identity of
scientists.

For these reasons the feminist science critics face even greater dis-
ciplinary obstacles than do feminists who seek to introduce gender as
a theoretical category into the social sciences, literature, and the arts.
These obstacles seem to originate in the unusual notion that science
enthusiasts have of the proper way to understand the history and
practices of science: this kind of social activity alone, we are told, must
be understood only in terms of its enthusiasts’ understanding of their
own activities—in terms of the unselfconscious, uncritical interpreta-
tions “the natives” provide of their beliefs and activities. That is, sci-
entists report their activities, and philosophers and historians of science
interpret these reports so that we can “rationally” account for the
growth of scientific knowledge in the very same moral, political, and
epistemological terms scientists use to explain their activities to funding
sources or science critics.

Social theorists will recognize this approach as a hermeneutic, in-
tentionalist one that systematically avoids critical examination of the
identifiable causal, historical influences on the growth of science which
are to be found outside the intellectual, moral, and political conscious-
nesses of science practitioners and enthusiasts.® Kuhn’s alternative ac-
count of the history of science has generated a veritable new industry
for the social studies of science, studies that have begun to show the
mystification perpetrated by such “rational reconstructions.” But tra-
ditional science and philosophical and popular enthusiasm for the tra-
ditional vision of science remain pugnaciously hostile to such critical
causal accounts. From this perspective, my approach to science in this
book may be understood as a more thorough naturalism than science
enthusiasts themselves are apparently willing to defend: I seek to iden-
tify the causal tendencies in social life that leave traces of gender
projects on all aspects of the scientific enterprise.

Is it ironic that natural science, presented as the paradigm of critical,
rational thinking, tries to suffocate just the kind of critical, rational
thought about its own nature and projects that it insists we must
exercise about other social enterprises? Perhaps not, if we think of

*See Fay and Moon (1977) for discussion of the virtues and problems of intentionalist
approaches to social inquiry.

Kuhn (1970).
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science’s story about itself as a kind of origins myth. Science’s self-
image presents a myth about who “our kind” of people are and about
what destiny nature and scientific rationality hold in store for us. As
anthropologists tell us, origins myths frequently violate the very cat-
cgories they generate: in other cultures they may report that those
cultures came into existence through incest, cannibalism, bestiality,
sexual unions between gods and mortals—activities subsequently for-
bidden in those cultures. The ()rigins myth for our scientific culture
tells us that we came into existence in part through the kind of critical
thought about the social relations between medieval inquiry and society
that is subscquently forbidden in our scientific culture. This is a mag-
ical—perhaps even a religious or mystical—conception of ideal knowl-
edge-secking. It excludes itself from the categories and activities it
prescribes for everything else. It recommends that we understand
everything but science through causal analyses and critical scrutiny of
inherited beliefs.

THE DOGMAS OF EMPIRICISM

Empiricist conceptions of scientific method and the scientific enter-
prise create obstacles both for and in feminist thinking about science.
I suggest that we should regard these mystifying beliefs as reflections
of and additions to the “dogmas of empiricism” familiar to philosophers.

In the 1950s, the philosopher of science Willard Van Orman Quine
identified two dogmas of empiricism that he thought should be aban-
doned. “Modern empiricism has been conditioned in large part by two
dogmas. One is a belief in some fundamental cleavage between truths
which are analytic, or grounded in meanings indcpcndcntl\' of matters
of fact, and truths which are synthetic, or grounded in fact. The other
dogma is reductionism: the belief that each meaningful statement is
cquivalent to some logical construct upon terms which refer to im-
mediate experience.” Quine argued that both dogmas were illfounded,
and that if they were abandoned, we would be inclined to see as less
clear the purportedly firm distinction between natural science and
speculative metaphysics. We would also recognize pragmatic standards
as the best we can have for judging the adequacy of scientific claims.

Since then, historians and sociologists of science as well as philos-
ophers have supported Quine’s rejection of these two dogmas of em-

*Quine (1953, 20).
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piricism. Studies of the social construction of what we count as real—
both inside and outside the history of science—make it highly im-
plausible to believe that there can be any kind of value-free descriptions
of immediate experience to which our knowledge claims can be “re-
duced” or thought equivalent. Furthermore, there is now widespread
acceptance of Quine’s first claim that when epistemological push comes
to shove, we can never tell for sure when we are responding to the
compulsions of our language rather than to those of our experience.
Facts cannot be separated from their meanings. Thus the test of the
logical adequacy of a statement or argument is ultimately not different
in kind from tests of its empirical adequacy. In both cases, (social)
experience expressed through (culturally shaped) language is all we
have to fall back on. (Quine was not concerned with what creates social
variation in experience or language.) Quine recommended substituting
pragmatic and behaviorist questions for the traditional philosophical
ones, replacing what he thought were undesirable philosophical preoc-
cupations with what he thought were desirable scientific ones. We can
appreciate the pragmatic tendencies in his thinking without having to
agrece to his behaviorism—to his program for replacing philosophy with
what appears to many theorists as a still far too reductionist and ob-
sessively empiricist social science.

The philosophical preoccupations that concerned Quine were de-
veloped in their contemporary forms to explain the emergence of mod-
ern science;’ philosophers and scientists explicitly honored those
dogmas. However, both the resistance of the natural sciences to a
feminist critique and the many theoretical and political contradictions
within the feminist critiques make clear that by no means have the
dogmas Quine identified been abandoned—nor are there only two—
in either scholarly or popular thinking about science.

Here 1 want to discuss a series of reflections of and additions to the
assumptions Quine criticized which stand as conceptual obstacles to
our ability to analyze science, too, as a fully social activity. I think
these excessively empiricist beliefs still haunt most of the feminist
critics of science and prevent us from adequately theorizing gender in
feminist discussions of science. Furthermore, it is belief in these dog-
mas that leads scientists and traditional philosophers and historians to
be hostile to the very idea of a feminist science critique.

’See Rorty (1979).
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Sacred Science.

I have already hinted at one of these dogmas: the belief that science
is a fundamentally unique kind of social activity. Like other kinds of
origins stories, the ideology of science claims that science properly
violates the categories it generates. We are told that human under-
standing is decreased rather than increased by attempting to account
for the nature and structure of scientific activity in the ways science
recommends accounting for all other social activity. This belief makes
science sacred. Perhaps it even removes scientists from the realm of
the completely human—at least in their own view and the view of
science enthusiasts. It sets limits on human rationality for what are
best thought of as religious or mystical reasons.

We can illustrate that the problem lies in inadequate conceptions of
scientific rationality rather than in specifically feminist claims by con-
sidering the following hypotheses—which do not even refer to gender.

A. The predictable contribution that physics could make to social
welfare today is relatively negligible, since moral and political injus-
tices, rather than ignorance of the laws of nature, are the greatest
obstacles to social welfare.

B. “More science” in a socially stratified society tends to intensify
social stratification.

C. While individual scientists may well be motivated by the loftiest
of personal goals and social ideals, their current activity in fact func-
tions primarily to increase profit for and maintain social control by the
few over the many.

These claims may be true or false; I think they are closer to truth
than to falsity. Determining their truth or falsity—their correspond-
ence with the way the world is—should be considered a matter for
empirical investigation. Yet these statements appear blasphemous to
the vast majority of both scientists and nonscientists—not bold hy-
potheses that should be scientifically investigated to determine whether
or not they can be refuted but psychologically, morally, and politically
threatening challenges to the Western faith in progress through in-
creased empirical knowledge. They also appear as challenges to the
intelligence and morals of the very bright and well-intentioned women
and men who enter and remain in science. The usual responses to such
suggestions are raised eyebrows, knowing smiles (not directed toward
the speaker), or overtly hostile glares—responses that are hardly par-
adigms of rational argument. Alternatively, listeners may indicate that
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they think they are hearing simply expressions of personal hurt: “You
must hate scientists,” they reply—as if only disastrous personal ex-
perience or a warped mind could make such hypotheses worth pur-
suing. These kinds of statements raise the possibility not just of an
interesting empirical discovery that we have been in error about the
progressiveness of science today but of a painful, world-shattering
confrontation with moral and political values inconsistent with those
that most people think give Western social life its desirable momentum
and direction. Obviously, more is at issue here than checking hy-
potheses against facts—just as more was at issue in the social acceptance
of the Copernican world view than the relationship between Coper-
nicus’s hypotheses and the evidence to be gained by looking through
Galileo’s telescope.

The project that science’s sacredness makes taboo is the examination
of science in just the ways any other institution or set of social practices
can be examined. If one substituted “novels,” “drama,” “marriage,”
or “publicly funded education” for “science” in these claims, many
people might be outraged (or consider the claims merely silly), but the
hypotheses would not then generate the same deep feeling of threat
to our moral, political, and psychological intuitions. Why is it taboo
to suggest that natural science, too, is a social activity, a historically
varying set of social practices? that a thoroughgoing and scientific appre-
ciation of science requires descriptions and explanations of the regu-
larities and underlying causal tendencies of science’s own social practices
and beliefs? that scientists and science enthusiasts may have the least
adequate understanding of the real causes and meanings of their own
activities? To what other “community of natives” would we give the
final word about the causes, consequences, and social meanings of their
own beliefs and institutions? If we are not willing to try to see the
favored intellectual structures and practices of science as cultural ar-
tifacts rather than as sacred commandments handed down to humanity
at the birth of modern science, then it will be hard to understand how
gender symbolism, the gendered social structure of science, and the
masculine identities and behaviors of individual scientists have left their
marks on the problematics, concepts, theories, methods, interpreta-
tions, cthics, meanings, and goals of science.

Let us pursue for a moment the way this belief in the sacredness of
science is defended. Science and society are analytically separate, we
are told. Thus social values are distinct from (and detrimental to the
determination of) facts; the meanings scientific statements carry in a
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culture are distinct from (and irrelevant to) what scientific statements
actually say; consideration of the social uses and abuses of science are
distinct from (and irrelevant to) assessments of the progressiveness of
science; the social origins of scientific problematics, concepts, theories
are distinct from (and irrelevant to) the “goodness” of these proble-
matics, concepts, and theories. These beliefs are defended in one form
or another every time a social criticism of science appears. Further-
more, these beliefs permit continual discussions in which the lan-
guages, meanings, and structures of science are assumed to be uniquely
asocial, as a quick perusal of any of the standard philosophy of science
journals or texts will reveal. These beliefs structure the internalist vs.
externalist dispute in the history of science; they ensure that most
science enthusiasts will mean by “history of science” only the history
of consciously held scientific beliefs.

Defenders of the analytic scparateness of science from socicty will
say that maybe science is not immune from a// kinds of social mﬂucnccs
anyone can see that idiosyncrasices of individual investigators have in-
fluenced the history of science—otherwise, why would we give Nobel
prizes to some individuals and not to others? And ves, the funding
priorities of the economy and state do influence the selection of prob-
lematics. And it’s also true that shoddy research sometimes survives
longer than it should because of social enthusiasm for the ill-begotten
interpretations of its results: think of Lysenkoism and “Nazi science,”
they say. And of course enthusiasm for modern science is fundamen-
tally motivated by democratic social values: science is constituted by
certain social values, but at its best it neither defends nor recommends
any particular social values.

What the defenders of the fundamental value-neutrality, the purity,
of science really mean, they say, is that science’s logic and method-
ology, and the empirical core of scientific facts these produce, are
totally immune from social influences; that logic and scientific method
will in the long run winnow out the factual from the social in the
results of scientific research. But we shall try to locate the pure, value-
free core of science l‘LSp()ﬂSll)]L for the purp()rtLdI\ inherent progres-
siveness in scientific method, in model claims in physics, in the math-
ematical language of science, and in logical reasoning. If, as [ shall
argue, pure science cannot be found in these places, then where should
we try to find it?

We do know where to find the historical origins of the mystical belief
that science’s inherent progressiveness resides in the separation of its
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logic and its facts from its social origins, social uses, and social mean-
ings; Chapter 9 examines the political reasons for its adoption. Prior
to Newton, such a positivist view of science did not exist (though the
term “positivism” appeared much later, the idea can already be detected
in late seventeenth-century thinking). The separation does not in fact
exist today, but its fetishization lingers on.

Science as a Unigue Method or a Set of Sentences.

Does the feminist case that science is gendered have to rest on showing
scientific method to be sexist? Does a degendered science have to
produce a new method of knowledge-seeking? Or does the feminist
case have to rest on showing that the best confirmed claims the sciences
have made are sexist? Does it have to show that Newton’s or Einstein’s
laws are sexist in order to provide a plausible argument for the gendered
nature of science?

The common view (or dogma) is that science’s uniqueness is to be
found in its method for acquiring reliable descriptions and explanations
of nature’s regularities and their underlying causes. Authors of science
texts write about the importance of value-free observation as the test
of beliefs, and especially about collecting observations through the
“experimental method.” We are told that it is the refined observation
characteristic of experimental method that permitted Galileo’s and
Newton’s views to win out over Ptolemy’s and Aristotle’s.

But exactly what is unique about this method remains obscure. For
one thing, the different sciences use different methods; not a great deal
is common to the methods of astronomy, particle physics, and molec-
ular biology. For another thing, in parts of what are regarded as highly
rigorous and value-free sciences—contemporary astronomy and geol-
ogy, for example—controlled experiment plays an extremely small
role. And controlled experiment is not a modern invention—after all,
Aristotle was an experimentalist. Moreover, just try to identify the
formal methodological features of knowledge-secking that will exclude
from the ranks of scientists farmers in premodern agricultural societies
yet will include junior but highly trained members of biochemical
research teams. When push comes to shove in the philosophy of sci-
ence, we are told that induction and deduction are supposed to compete
for honors as the core of scientific method." But presumably, human
infants as well as apes and dogs regularly use induction and deduction.

“Popper (1959; 1972); cf. Harding (1976).
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These kinds of considerations lead to the suspicion that science is both
more and less than any possible definition of scientific method.

Faced with these kinds of arguments, one leading philosopher of
science says that what distinguishes scientific from nonscientific ex-
planation is science’s attitude toward its claims."' That is, what makes
a belief or activity scientific is the psychological stance one takes toward
it. In all other kinds of human knowledge-seeking, we can identify
assumptions that are regarded as sacred, as immune from refutation
by experience; the explanations offered by non-Western, “primitive”
cultures, theology, psychoanalytic theory, Marxist political economy
and astrology are the favorite examples of such pseudoexplanations.
We are told that only science holds all of its beliefs open to refutation
by experience.

However, in particular areas of scientific inquiry the immunity to
criticism of grounding assumptions is easily demonstrated. Why should
the situation be different for the scientific world view as a whole?> How
about (one is tempted to ask) the belief that there are no uncaused
physical events? Or that we can meaningfully distinguish between the
world’s physical and nonphysical events or processes?

In light of these kinds of considerations, it is hard to see why a
distinctively feminist science would have to produce a new method,
at least if we mean by scientific method no more than (1) putting beliefs
to the test of experimental observation, (2) relying on induction and
deduction, or (3) being willing to hold all of our assumptions open to
criticism. The first and second of these activities are not at all unique
to modern science, and the third is not characteristic of what every-
one counts as the most methodologically rigorous inquiry. What we
have in this dogma is the reduction of the purportedly inherent pro-
gressiveness of science to a mythologized and obscure notion of its
method (this should be—but is not always—what feminists criticize
when they challenge positivism), but the distinguishing features of
this scientific method cannot even be specified in a plausible way.

A second obscuring conception can be found in the history of the
philosophical and scientific preoccupation with science as a particular
paradigmatic set of sentences. The mathematical expressions of New-
ton’s laws of mechanics or Einstein’s theory of relativity are two of
the most frequently cited examples. Unless critics can show that these
mathematical statements are value-laden, it is claimed, no case at all

"Popper (1959; 1972).
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can be made for the hypothesis that the science we have is fundamen-
tally suffused with social values—let alone with gender values. But
why should we continue to regard physics as the paradigm of scientific
knowledge-secking? And is it true that mathematical statements bear
no social fingerprints—that there is such a thing as pure mathematics?

Paradigmatic Physics.
Physicists, chemists, philosophers of science, and most of the rest of
us believe that physics is the paradigm of science, and that science
without physics as its paradigm is unimaginable. Minds reel at the
suggestion that perhaps, in the science of the future, physics will be
relegated to the backwaters of knowledge-seeking and thought to be
concerned only with esoteric problems that have little impact on how
we live. Perhaps even today its problematics, methods, and favored
languages already provide distinctly atypical examples of scientific in-
quiry that should not be models for other arcas. We can entertain this
thought even while we appreciate the historical reasons why physics
has been the paradigm of scientific inquiry: Newton’s physics per-
mitted a far more useful understanding of many kinds of phenomena
than did the Aristotelian physics it replaced, and its explanatory suc-
cess created great optimism that Newton’s “method” could produce
similar success in every area of human inquiry. Indeed, mechanism,
the metaphysics of Newton’s laws, still guides useful research in many
areas of the physical sciences, though its limitations are becoming
increasingly apparent. However, as Kuhn pointed out, paradigmatic
theories in particular areas of inquiry eventually wear out as fruitful
guides to research. Shouldn’t this also be true for science as a whole?

If it is reasonable to believe that physics should always be the par-
adigm of science, feminism will not succeed in “proving” that science
is as gendered as any other human activity unless it can show that the
specific problematics, concepts, theories, language, and methods of
modern physics are gender-laden—especially, one hears from philos-
ophers, mathematicians, and physicists, that the mathematical expres-
sions of Newton’s laws of mechanics and Einstein’s relativity theory
are gender-laden. Here, surely, we can distinguish the value-ncutral
logical structure and empirical content of scientific belief from its social
origins, meanings, and applications. From this perspective, the fem-
inist science critiques appear to have as their targets only the “less
rigorous” or “less mature” biological and social sciences. Resistance to
the plausibility of the feminist critique is made to rest on the value-
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neutrality of mathematical expressions of the laws of physics. Thus
feminist criticisms can appear to support the claim that specific ex-
amples of sexist and androcentric science are only cases of “bad sci-
ence”; that greater attention to the methodological constraints modeled
by physics for all inquiry would result in a science free of sexism and
androcentrism.

The fact is, however, that all the reasons social scientists have given
for thinking that social inquiry requires fundamentally different meta-
physical assumptions and methods from those of inquiry in physics
can be understood as reasons for thinking that the status of physics as
the model of science should deteriorate.' 1 will argue that a critical
and self-reflective social science should be the model for all science,
and that if there arc any special requirements for adequate explanations
in physics, they are just that—special. (We will see that much of
biology should already be conceptualized as social science. Thought
of as the bridge between—or, from a postmodernist perspective, the
crucible in which are forged—the natural and the social, nature and
culture, biology must frequently make kinds of metaphysical and meth-
odological assumptions that arc foreign to physics and chemistry.) Let
us sce how the arguments about the different conditions for adequate
social inquiry can be transformed into arguments for regarding the
conditions of scientific explanation in physics as nonparadiqmatic

In the first place, the subject matter of physics is so much less
complex than the subject matters of biology and the social sciences
that the difference amounts to a qualitative rather than just a quanti-
tative one. Physics looks at cither simple systems or simple aspects of
complex systems. The standard model of the solar system is an example
of the former; the aspects of physiological or ecological systems that
physics can explain are examples of the latter. A major reason for the
simplicity of these systems and the ability of their models to make
reliable predictions is that they are umccptuall/cd as self-contained
and deterministic. Yet human activity can have consequences for the
functioning of the solar system—we could, presumably, blow up this
planet. But the regularities and causal tendencies of such kinds of
“interference” are not supposed to be the professional concern of phy-
sicists. Whereas the social sciences must consider physical constraints
on the phenomena they examine, the objects, events, and processes of

2See Fay and Moon (1977) for a review of how mainstream philosophers think about
) : o I
the differences between the physical and social sciences.
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concern to physical scientists are limited to those that can be isolated
from social constraints.

Second, the concepts and hypotheses of physics require acts of social
interpretation no less than do those in the social sciences. The social
meanings that explanations in physics have for physicists and for the
“man and woman in the street” are necessary components of these
explanations, not scientifically irrclevant historical accidents. Perhaps
it is appealing to imagine that the mathematical formulations of New-
ton’s laws are the explanations of the movements of matter because it
takes only a little effort for us modern folk to get a sense of what these
formulas mean in ordinary language. But should we think of a formula
so long that only a computer could read it in one hour as an explanation
of a type of phenomenon? The answer to this question is “no.” An
explanation is a kind of social achievement. A purported explanation
that cannot be grasped by a human mind cannot qualify as an expla-
nation. If no human can understand, can hold in the mind, the pur-
ported explanation, then explanation has not been achieved. In other
words, Newton’s explanations include not just the mathematical
expressions of his laws but also the interpretations of those formulas
that let us know when we have cases in front of us that exemplify the
formulas. The formula “1 + 1 = 2” is meaningless unless we are told
what is to count as a case of 1, of +, of =, and so on. The history
of chemistry can be understood in part as the struggle to determine
what should count as the 1’s, the +’s, and the =’s of chemical “ad-
dition.” And it is not just in physics and chemistry that the appropriate
meanings and referents for such apparently obvious terms are debated.
As a famous physicist is alleged to have remarked, if we put one lion
and one rabbit in a cage, we rarely find two animals there one hour
later! Scientific formulas are like legal judgments: the laws become
meaningful only through learning (or deciding) how to apply them,
and doing so is a process of social interpretation.

We can see another way in which social interpretation is a funda-
mental component of the laws of physics if we think about the fact
that we, unlike fifteenth- to seventeenth-century Europeans, no longer
find it bizarre or morally offensive to conceptualize nature as a machine.
This analogy has become so deeply embedded in our cultural con-
sciousness that no longer are we aware when we draw on it. But we
do not think of concepts or hypotheses “interpreted” through unfamiliar
social analogies as contributing to explanations. “Nature is like a ‘speak
bitterness’ meeting” might conceptualize nature in a way that could
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fruitfully guide scientific inquiry in some cultures but not in ours
(perhaps Chinese ecologists might find this a useful metaphor). An
“explanation” we cannot grasp is not an explanation. A theory’s inter-
pretation may overtly appeal to social or political metaphors at one
time and not at another, but some social act of interpretation is necessary
if we are to understand how to use the theory. Interpretation of formal
“texts” through socially familiar models and analogies is central to
explanations in physics."’

In the third place, whereas the evolutionary biologist or economic
geographer must take into account purposeful and learned activities
by humans and perhaps even members of other species—nonhuman
feeding and mating preferences, for example—the physicist need not
consider self-reflective and intentionally directed causes of the motions
of mere matter. e need not do so because the observable regularities
of “matter in motion” do not have these kinds of causes. I mention
evolutionary biology and economic geography to indicate how deeply
the social extends into what we think of as the natural. After all,
explanations of apes’ adaptation to (perhaps we should say “creation
of”) their environments and of patterns of forestation at least since our
species came into existence must include considerations of just the kind
of purposeful and learned behaviors (dare we say “activities”?) that are
the subject matter of social inquiry. Insofar as the world around us
continues to become more and more suffused with the presences and
residues of social activities, there is less and less “out there” amenable
to the kinds of explanations that have been so fruitful in physics. The
history of the “progress” of our species is simultaneously the history
of the disappearance of pure nature. I need hardly even mention the
silliness of assuming that physics can provide the model for anthro-
pological explanations of all we want to know about the regularities
and underlying causal tendencies creating different kinds of kinship
structures, or for historical explanations of all we want to know about
the regularities and underlying causal tendencies in relationships be-
tween, say, forms of child rearing and forms of the state. I suggest
that the totally reasonable exclusion of intentional and learned behav-
iors from the subject matter of physics is a good reason to regard
inquiry in physics as atypical of scientific knowledge-secking.

Finally, explaining social phenomena requires the interpretive skills

“Later (esp. Chapter 9) I examine the use of androcentric metaphors, models, and
analogies in the history of Western science, and the inadequate account of the nature
and functions of these figures of thought in the philosophy of science.
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necessary to grasp the meanings and purposes an intentional act has
for the actor—skills that have no analogue in physics. Indeed, the
differences between the ontological assumptions and methods appro-
priate for physics and social inquiry are even more extensive than such
a statement indicates. In social inquiry we also want to explain the
origins, forms, and prevalence of apparently irrational but culturewide
patterns of human belief and action. Freud, Marx, and many later
social theorists have taken just such culturewide irrationality as their
subject matter. Why, then, should we take as the model for all knowl-
edge-secking a science that has no conceptual space for considering
irrational behavior and belief? Moreover, possibly explanations even
in physics would be more reliable, more fruitful, if physicists were
trained to examine critically the social origins and often irrational social
implications of their conceptual systems. For instance, would not phys-
ics benefit from asking why a scientific world view with physics as its
paradigm excludes the history of physics from its recommendation that
we seek critical causal explanations of everything in the world around
us? Only if we insist that science is analytically separate from social
life can we maintain the fiction that explanations of irrational social
belief and behavior could not ever, even in principle, increase our
understanding of the world physics explains.

I have been suggesting reasons for reevaluating the assumption that
physics should be the paradigm of scientific knowledge-seeking. If
physics ought not to have this status, then feminists need not “prove”
that Newton’s laws of mechanics or Einstein’s relativity theory are
value-laden in order to make the case that the science we have is
suffused with the consequences of gender symbolism, gender struc-
ture, and gender identity. Instead, we should regard physics as simply
the far end of the continuum of value-laden inquiry traditions. Even
though there are good historical reasons why physics gained such a
central position in the thinking of philosophers and scientists, we need
to ask whether its paradigmatic status today should be regarded as
anachronistic, and as a reflection of distinctively androcentric, bour-
geois, and Western concerns.

Let me emphasize that I do not intend to direct attention away from
attempts to show how Newton’s and Einstein’s laws of nature might
participate in gender symbolization. Improbable as such projects may
sound, there is no reason to think them in principle incapable of suc-
cess. Such successes would make immensely more plausible the fem-
inist claims that the natural sciences, too, are deeply gender-biased.
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In Chapters 5, 8, and 9, in examining some of the androcentric and
bourgeois social values that have in fact been projected onto nature, 1
will show that modern astronomy and physics anthropomorphize na-
ture no less than did the medieval sciences they replaced. But here |
am making a different point. I am arguing that such a project need
not be undertaken in order to convince us that modern science is
androcentric. Instead, we should understand physics not as the model
for all scientific inquiry, but as atypical of inquiry just insofar as its
ontological and methodological assumptions can in fact secure value-
free results of research.

Pure Mathematics.

T'he belief that mathematics has no formal social dimensions—that the
“external” social history of mathematics has left no traces on its “in-
ternal” intellectual structures—provides grounds for regarding science
as fundamentally a set of sentences (such as Newton’s laws) and physics
as the paradigmatic science. For if the nature that modern physics
describes and explains “speaks in the language of mathematics” (as
Galileo claimed), and if the cognitive content of mathematics has no
social characteristics, then the formal statements of physics must also
have no social characteristics. We have already argued that explanations
in physics cannot be “reduced” to mathematical “sentences” shorn of
social interpretation. But the dogmatists’ case for a value-neutral core
of pure science is even weaker than that argument suggests. Even if
one could “reduce” the laws of physics to mathematical expressions,
there are not sufficient reasons to think that those mathematical expres-
sions themselves are value-free.

Of course, everyone knows that the field of mathematical inquiry
has a social history. Different mathematical problems preoccupied dif-
ferent historical groups of mathematicians. We are told that different
concepts, calculation strategics, and methods of proof were “discov-
cred” at identifiable historical moments. But we are also told that this
social history of mathematics is entirely external to the cognitive struc-
tures, the logical structures, of mathematics. The social history of
mathematics is said to leave no traces on its logical structures. These
“discoveries” are presented as merely examples of the always cumu-
lative and progressive growth of mathematical knowledge.

It is sometimes claimed that if feminism is to show the value of
using gender as a category to analyze science, it must show that math-
ematical concepts and methods of proof are androcentric, and it must
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produce an alternative, feminist mathematics; perhaps feminists must
even show that modern logic is sexist and that there could be a nonsexist
alternative logic. This argument satisfies its makers that they have
reduced to an absurdity both the very idea of a radical feminist erquc
of the scientific world view and the p()shll)lllty of an alternative science
guided by feminist principles.

I will not argue that mathematics is, in fact, male-biased; but two
considerations make it plausible to regard as mythical the possibility
of pure mathematics. In the first place, no conceptual system can pro-
vide the justificatory grounds for itself. T'o avoid vicious circularity,
justificatory grounds always must be found outside the conceptual
system one is trying to justify. 'The axioms of mathematics arc no
exception to this rule. Leading mathematical theorists point out that
the ultimate test of the adequacy of a mathematical concept or proof
always has been pragmatic: Does it “work” to explain the regularities
in the world for which it was intended to provide an explanation? The
history of the last two centuries of the philosophy of mathematics can
be seen as the history of the struggle to arrive at this pragmatic un-
derstanding of the nature of mathematical “truths.” Our interests here
do not permit a review of this history." But on the basis of this now
widespread (if not totally convincing to all mathematicians) under-
standing of the status of mathematical “truths,” we should think of
“discoveries” in the history of mathematics as responses to the rec-
ognition that mathematical concepts and theories, too, are tested against
the historical social worlds they are designed to explain.

In the second place, in support of this kind of argument, historians
of mathematics have pointed to the reasons why mathematical state-
ments regarded as true at one time in history are occasionally regarded
as false at a later ime. They show that the plausibility or usefulness
of what have sometimes appeared as impossible, contradictory, math-
ematical concepts has had to be socially negotiated."” One kind of social
imagery for thinking about mathematical objects comes to replace an-
other. For example, the ancient Greeks—no mean mathematicians—
did not regard one, the first in a scries of integers, as a number, nor
did they consider it either odd or even. We, of course, think of it as

*See the accounts provided by Kline (1980) and Bloor (1977). Kline argues that
Andrze) Mostowski, Hermann Weyl, Haskell B. Curry, John von Neumann, Bertrand
Russell, Kurt Gadel, and Quine are among the eminent mathematicians and logicians
who have defended a pragmatic view of mathematical truth.

YSee Bloor (1977) for discussion of these cases.
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a number, and as an odd number, because unlike the ancient Greeks,
we are not mathematically interested in the distinction between the
first, or generator, of a lineage (here of integers) and the lineage gen-
erated. Theologies and origins stories frequently invoke such a dis-
tinction. In mathematics, we have come to see the distinction between
the generator of a lineage and the lineage generated as a distinction
originating in certain kinds of social beliefs that modern mathematics
need not honor. (However, scientists and philosophers who insist that
science itself in principle cannot have some of the characteristics pos-
sessed by the world that science explains—illumination by causal ex-
planation, social values in the explanatory artifacts physicists produce,
and the like—still retain belief in the importance of this kind of dis-
tinction, as I noted. If we no longer can find reasons to honor this
religious distinction in mathematics, why should we honor it in the
philosophy and social studies of science?)

Let us consider one more example. Common sense tells us that a
part cannot be equal to the whole. Thus it is only relatively recently
that mathematicians have been able to countenance the idea that the
integers could be infinite in number. Earlier mathematicians’ problem
was as follows: one can match each sequential integer with an even
integer (1-2, 2—4, 3—6, 4-8, . . . ), resulting in an infinite series in which
there are as many even mtegcrs as there are integers—at first glance
an absurdity. How was this paradox resolved? Mathematicians were
willing to let go of the common sense truth that a part cannot be equal
to the whole for this special circumstance in order to develop infini-
tesimal theory. They did so by replacing the social image of numbers
as counting units with the social image of numbers as divisions of a
line. These are social images because they reflect what people in his-
torical cultures intentionally do. Not all cultures have been as preoc-
cupied with measuring—dividing a line—as has ours for the last few
centuries. A whole field of mathematical inquiry was made possible
by the substitution of a different kind of social image for thinking
about what numbers are. As one commentator points out, such a
process of socially negotiating cultural images in mathematics is similar
to what we do when we exclude patriotic killing in wartime from the
moral and legal category of murder.'

We could look at these developments in mathematics simply as the
onward and upward march of truth in the service of intellectual prog-

“Bloor (1977, 127). Frances Hanckel’s comments improved this discussion.

50




Gender and Science

ress. But to do so hides the social imagery within which numbers and
other mathematical notions have been conceptualized, and the very
interesting processes of social negotiation through which one cultural
image for thinking about mathematical concepts comes to replace an-
other. Counting objects and partitioning a line are common social
practices, and these practices can generate contradictory ways of think-
ing about the objects of mathematical inquiry. It may be hard to
imagine what gender practices could have influenced the acceptance
of particular concepts in mathematics, but cases such as these show
that the possibility cannot be ruled out a priori by the claim that the
intellectual, logical content of mathematics is free of all social influence.

“Well, at least mathematics is ultimately grounded by logic; and
logic is free of social influence,” our dichard dogmatist may claim.
Mathematicians in this century, however, have found it impossible to
justify the axioms of mathematics with any logical principles that are
not more dubious, more counterintuitive, than the mathematics they
are supposed to justify. So it is doubtful that the duty of providing a
firm grounding for the truths of mathematics can be assigned to logic.
Moreover, a few feminists have proposed ways in which specific as-
sumptions in logic are androcentric. Merrill Hintikka and Jaakko Hin-
tikka, for example, argue that the metaphysical units of a branch of
logic called “formal semantics” correspond to masculine but not fem-
inine ways of individuating objects.'” Such studies provide invaluable
glimpses of social fingerprints on supposedly pure formal thought and
suggest fruitful research programs for the future.

But even if these studies did not exist or no more were produced,
it is hard to see why the case for theorizing gender as an analytic

“Hintikka and Hintikka (1983). Another kind of problcm in logic was revealed by
Janice Moulton in “The Myth of the Neutral ‘Man’ ™ in Feminism and Philosophy, ed.
M. Vetterling-Braggin et al. (Totowa, N._].: Littlefield Adams, 1977). She pointed out
that in a standard English example of a valid syllogistic form—*“All men are mortal;
Socrates is a man; therefore, Socrates is mortal”—the term “man” in fact is used with
two different referents (generic in the first statement; gender-specific in the second),
and thus that the standard English interpretation of this syllogism, used in every logic
text for several centuries, is invalid. The clue to the fact that there are an illicit four,
instead of three, terms in this interpreted syllogism is that one can not substitute the
name of any and every other “man” (human) for “Socrates” without eliciting a “bi-
zarreness response”; for instance, “Cleopatra is a man” elicits such a response. (The
syllogism would, of course, be valid if “men” in the first premise were used in the
gender-specific sense; but this does not accurately represent the original Greek, and is
not what logicians have intended.) What other androcentric and thercfore illicit inter-
pretations of logical forms lurk in logic texts? No wonder many “female men” have
had inarticulable resistance to grasping the virtues of logic courses!
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category in our thinking about science would have to rest on the pos-
sibility of producing such analyses of mathematics and logic. My point,
again, is not to discourage such studies but to indicate the counter-
productiveness (the irrationality!) of this argumentative strategy. This
kind of resistance to feminist critiques pays the price of reducing sci-
ence to mathematical or logical statements, thereby managing to con-
tradict the fundamental assumption that assessments of the adequacy
of scientific claims should depend on the detectable relationship of
those claims to our observations of the world. It should be sufficient
to point out that mathematics is so useful to physics, more limitedly
useful in biology or economics, and only rarely useful in anthropology
or history because of the relative degrees of simplicity, abstraction,
and intentional and irrational behaviors characteristic of the subject
matters in these fields of inquiry. Pursuing Quine’s turn to pragmatism,
we could say that mathematics, like logic, simply “looks at” aspects
of the world that are less distorted by formal description than does
anthropology or history—less distorted, but not entirely free of
distortion.

We have been examining conceptions of scientific claims and of
scientific activity that are problems both for and in feminist theory.
They are problems for feminist theorizing because they block the pos-
sibility of feminist transformations in the way scientists, philosophers,
and social theorists think about science. They are problems 7z feminist
theorizing because belief in at least traces of these dogmas hides from
us the inadequacies in our understanding of how science is gendered.

GENDER: INDIVIDUAL, STRUCTURAL, SYMBOLIC—
AND ALWAYS ASYMMETRIC

Inadequate conceptualizations of gender are also a problem both for
and in the feminist science critiques. The inadequacies within the
critiques reflect in two ways the partial, and even perverse, under-
standings of gender that are characteristic of mainstream thinking. The
first results from an excessive focus on just one or two of the forms in
which gender appears in social life, obscuring the sometimes mutually
supportive and sometimes oppositional but always important relation-
ships in any given culture between the preferred expressions of gender
symbolism, the way labor is divided by gender, and what counts as
masculine and feminine identity and behavior. The second results from
the faulty assumption that gender differences in individuals, in human
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activities, and in symbolic systems are morally and politically sym-
metrical. In addition to the use of these two inadequate concepts of
gender, there are also conflicting views about what strategies can best
be used to eliminate androcentrism from knowledge-secking. Let us
consider these three problems in turn.

Some of the feminist science critics do not even recognize, let alone
try to account for, the relationships between symbolic gender, the
division of labor by gender, and individual gender. Since I pursue this
issue in subsequent chapters, 1 will describe here just two examples
of this kind of undertheorized approach to gender and science. In the
first example, the issue is the support two forms of gender provide the
third; and in the second, an opposition between two forms of gender
motivates expressions of the third.

Equity studies focus on individual gender: on how women are dis-
criminated against within the social structure of the scientific enter-
prise, and on the barriers the scientific enterprise and feminine gender
socialization create for women entering and remaining in science. These
studies explain the low representation of women in science courses,
laboratories, scientific societies, and scientific publications in terms of
these factors; and they criticize the characteristics of feminine identity
and behavior encouraged by our culture that work against girls’ and
women’s achievement of the motivation or skills to enter science. The
proponents of equity recommend a variety of affirmative action strat-
egies and resocialization practices for female children in order to in-
creasc the representation of women in science.

But these critics often fail to sce that the division of labor by gender
in the larger society and the gender symbolism in which science par-
t1c1patcs are Lquallv responsible for the small number of women in
science and for the fact that girls usuallv do not want to dcvclop the
skills and behaviors considered necessary for success in science. Until
both the “emotional labor™ and the “intellectual and manual labor” of
housework and child care are perceived as desirable human activities
for all men, the “intellectual and manual labor” of science and public
life will not be perceived as potentially desirable activities for all women.
The equity recommendations, morcover, ask women to exchange ma-
jor aspects of their gender identity for the masculine version—without
prescribing a similar “degendering” process for men. Feminists who
have worked on these projects have exerted themselves heroically in
the face of immense hostility for over a century, and 1 do not mean
to trivialize their truly amazonian efforts. There certainly are good
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political reasons why they have not mounted a campaign to get men
scientists involved in child care and in transforming their own gender
needs and desires. But their efforts have not achieved the results they
expected. One reason is that their shallow level of social analysis fails
to locate those underlying causes of discrimination against women in
science that are to be found in the gendered division of labor in social
life and in science’s enthusiastic participation in our culture’s symbol-
making.

In the second example, some of the “textual critiques” of science
seem to imply that we could eliminate the androcentrism of science if
only we would draw attention to the beliefs and behaviors commonly
thought of as feminine but nevertheless characteristic of (men) scientists
in history. They suggest that the growth of science has been promoted
as much by intuitive thinking, by valuing rclational complexes, and
by nurturing attitudes toward both nature and new hypotheses as it
has by formal logic and mathematics, by mechanistic views, and by
the “severe testing” of hypotheses accomplished by “torturing nature.”
Thus they seem to say that challenging the symbolization of scientific
activity as uniquely masculine could eliminate androcentrism from
science.

Again, these critiques have proved valuable indeed; they have greatly
advanced our understanding of how gender ideologies are used by
science. But the recommendation ignores the conscious or unconscious
motivations for such gender symbolizing provided by conflicts between
divisions of labor by gender in the larger society and individual mas-
culine identity needs. Gender totemism in science is often energized
by perceived oppositions or conflicts between masculine identity needs
and threatened or actual divisions of labor by gender.

The second inadequate conceptualization of gender involves the as-
sumption that masculinity and femininity are simply partial but com-
binable expressions of human symbol systems, ways of dividing social
labor, and individual identities and behaviors. Many feminist critics
seem to say that it is possible to strip away the undesirable aspects of
masculinity and femininity and thus arrive at attractive cores which,
while partial, are morally and politically symmetrical. The problem
for feminism, as these thinkers see it, is that science has confused the
masculine with the human ideal when the human must also include
the feminine. But femininity and masculinity are not so easily com-
bined; central to the notion of masculinity is its rejection of everything
that is defined by a culture as feminine and its legitimated control of
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whatever counts as the feminine. Masculinity requires the conception
of woman as “other,” as Simone de Beauvoir pointed out." Femininity
is constructed to absorb everything defined as not masculine, and
always to acquiesce in domination by the masculine. Thus this con-
ception of gender difference cannot explain how in our culture, as in
the vast majority of others, political power and moral value are mo-
nopolized by men at the expense of women. Gender is an asymmetrical
category of human thought, social organization, and individual identity
and behavior.

Finally, we can perceive very different assessments of gender in
three proposals for the appropriate goal of a feminist critique of science.
One approach argues that we should try to replace the masculine voice
of science’s past and present with a feminine voice. We should reverse
the valuation of masculine and feminine interests in and ways of knowl-
edge-seeking, leaving science differently gendered. We should want a
science for women." The second approach calls for the creation of
knowledge-seeking not in the feminine but in the feminist voice.** This
proposal holds that the exaltation of gender—masculine or feminine—
is detrimental to a truly inclusive human science. The third approach
claims that the goals of the first two are still limited by masculine
metaphysical and epistemological frameworks. It urges that we try to
eliminate the defensive androcentric urge to imagine a “transcendental
ego” with a single voice that judges how close our knowledge claims
approach the “one true story” of the way the world is. Instead, we
should try to create “reciprocal selves” that are federated in solidari-
ties—rather than united in essentialized and naturalized identities—
and correspondingly “decentered” knowledge-seeking.”’ We should want
a form and purpose for knowledge-secking which, whatever their other
advantages, would probably bear little resemblance to what we think
of as science. In later chapters we will examine the tensions between
these three proposals for the goal of a feminist criticism of science and
the reasons why we should want to maintain rather than to eliminate
these tensions.

An adequate theorization of gender will always lead us to ask ques-

"de Beauvoir (1953).

"This phrase is Dorothy Smith’s (1977), though she may not have in mind the
prooposal described here.

**See, e.g., Hartsock (1983b).

“'See, c.g., the discussions in Signs (1981); Marks and de Courtivron (1981); Flax
(1984); Haraway (1985).

55



The Science Question in Feminism

tions about the interactions between gender symbolism, the particular
way in which social labor or activity is divided by gender, and what
constitutes gendered identities and desires in any particular culture.
These questions are pertinent to the culture of science in fifteenth- to
seventeenth-century Europe as well as to the cultures that have sup-
ported science in later centuries. Furthermore, because of the “logical”
asymmetry in the content and valuation of masculinity and femininity,
it is a situation that requires explanation if we find men scientists
carrying on what would appear to them to be characteristically fem-
inine activity or holding the kinds of beliefs their culture identifies as
feminine. We must ask questions about the often irrational relationship
between the asymmetrical gender symbolism of activities and beliefs
and the asymmentrical sexual order and forms of gendered personal
identity. And we must critically examine the purposes and goals of
the forms of knowledge-seeking envisioned as a result of the feminist
revolution. To bring that revolution to the natural sciences requires
that we deepen our understanding of the complexity of the relation
between the different ways in which science is gendered, as well as
that we more thoroughly abandon the dogmas of empiricism.

I have been arguing that scientific, philosophic, and popular un-
derstandings of natural science are particularly hostile to_a feminist
critique. This resistance may appear reasonable if one thinks of gender
difference as either a “natural” elaboration of biological difference or
as culturally created characteristics attributable only to individuals and
their behaviors. And it will appear reasonable if one insists on an
excessively empiricist understanding of “what science is.”

A scries of related dogmas of empiricism ground and provide jus-
tification for this hostility, securing an apparent immunity for the
scientific enterprise from the kinds of critical and causal scrutiny that
science recommends for all the other regularities of nature and social
life. If we were to abandon these dogmas of empiricism, we could
adopt the alternative view that science is a fully social activity—as
social and as culturally specific as are religious, educational, economic,
and family activities. We would then find valuable critical interpretive
approaches to all the activities that count as scientific, as well as to
those that make scientific activity possible: selecting problematics; for-
mulating and evaluating hypotheses; designing and performing exper-
iments; interpreting results; motivating, educating, and recruiting young
people for the scientific work force; organizing that work force and the
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3 THE SOCIAL STRUCTURE
OF SCIENCE: COMPLAINTS
AND DISORDERS

Observers of the array of feminist criticisms of science have tried
to rank them on a scale measuring how enthusiastically the scientific
enterprise could itself acknowledge their legitimacy.' The criticism
thought least threatening to science’s self-understanding is that of un-
fair educational, employment, and status-assigning practices. Why is
it, then, that after more than a century of attempts by women to enter
science, the scientific work force today is so obviously gender-segre-
gated? Why do patterns of vertical segregation still assign women
primarily to low-status positions, and patterns of horizontal segregation
designate certain areas of inquiry as women’s and others as men’s fields?

More pointedly, why is it that the scientific establishment has con-
sistently resisted the education of women for careers in science, the
employment of women in science, and the evaluation of women’s work
in science as equally deserving of public recognition and institutional
support? Surely science’s own rules require every fair-minded person
to support the elimination of these kinds of unfair practices. And since
eliminating them would not alter the nature and practice of science—
or so many people believe—shouldn’t such support be relatively easy
to gather? Fair practice would add to the design and direction of
scientific inquiry the skills and abilities of one-half of the human race;
the “manpower” pool for science would be doubled. Both science’s
own self-corrective rules and obvious considerations of social justice
would appear to require that the scientific enterprise acknowledge and

'See Keller (1982) for one of these “threat orderings.”
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respond positively to these criticisms. And since most people appear
to believe that the changes called for would not threaten the episte-
mology or politics explicitly avowed by the scientific enterprise, why
is there such a gap between women’s expectations and the reality of
science’s response?

I do not intend to review here the extensive literature documenting
the patterns of discrimination against women in science and speculating
about the causes of these patterns. Instead, I wish to show that we
must look at the mutually supportive relationship between individual
gender, structural gender, and symbolic gender in order to understand
the gap between science’s self-image as a progressive, transcendentally
valuable social enterprise and the reality of science today. The race,
class, and cultural values of modern science could be similarly followed
through the history of equity struggles. In tracing how gender values
have shaped the scientific work force, we follow just one central strand
through this tangled skein.

IS A WOMAN SCIENTIST A CONTRADICTION IN TERMS?

Let us look in some detail at one study that not only provides ex-
tensive quantitative and qualitative description of women’s locations
and achievements in science over a century but also highlights the gaps
between the “progressive” rhetoric of scientism, the actual practices
of both individual scientists and science as an institution, and the
symbolic meanings of masculinity, femininity, and science. The broader
social and political context in which discrimination against women in
science occurs is part of gendered social relations more generally, and
is also part of the psychic landscape within which individual masculine
scientists think about themselves as well as about the nature of science.

Women’s Struggles to Enter Science.
In her Women Scientists in America, Margaret Rossiter shows how wom-
en’s struggles to enter science in the late nineteenth and early twentieth
centuries occurred within two larger contexts that established the limits
of their possible achievement.? “Women’s historically subordinate ‘place’
in science (and thus their invisibility to even experienced historians of
science) was not a coincidence and was not due to any lack of merit
on their part; it was due to the camouflage intentionally placed over

*Rossiter (1982b). Subsequent page references appear in the text.
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their presence in science in the late nineteenth century” (p. xv). Both
genders worked out this arrangement as the result of the “partial con-
vergence of two major, though essentially independent, trends in
American history between about 1820 and 1920” (p. xv). One trend
was evident in the rise of higher education and expanded mel()\ ment
opportunities for middle-class women. The other could be seen in “the
growth, burcaucratization, and ‘professionalization’ ” of American sci-
ence and technology. The first trend permitted women to gain the
kinds of science education earlier available only to men, and to get
jobs within the scientific enterprise. The second trend ensured that
the relationship between women’s education, on the one hand, and
their employment and prestige opportunities, on the other hand, would
not be the relationship available to men—the one expected to be the
norm for science.

If success can be judged in numbers, women scientists had done very
well indeed, for by 1940 there were thousands of such women working
in a variety of fields and institutions, whereas sixty or seventy years
earlier there were about ten at a few early women’s colleges. This great
growth, however, had occurred at the price of accepting a pattern of
segregated employment and underrecognition, which, try as they might,
most women could not escape. [p. xviii]

The increase in numbers by 1940 was the result of a century of
heroic struggle. Through a variety of strategies the women’s colleges
were founded and began to offer science education to women. But the
official justification for educating women was not that they could then
obtain opportunitics equal to those available to educated men, though
this was in fact a goal of many women who supported and taught at
the colleges as well as of many who entered their doors; rather, the
public justification for women’s colleges was that educated women
could raise better sons. “Hardly anyone expected middle-class women
to, or wanted them to, hold jobs outside the home—or to vote. Raising
and teaching sons who would work and vote, however, were deemed
to be such overwhelmingly important full-time tasks that it was felt
that mothers must be educated through the secondary and, later, col-
lege levels™ (p. xvi). Thus the opportunitics available to educated women
would be limited by familiar culturally created gender stereotypes.

Even as women’s educational level rose and their role outside the home
expanded, they were seen as doing only a narrow range of “womanly”
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activities, a stercotype that linked and limited them to soft, delicate,
emotional, noncompetitive, and nurturing kinds of feelings and behavior.
At the same time, the stereotype of “science” was seen rhetorically as
almost the opposite: tough, rigorous, rational, impersonal, masculine,
competitive, and unemotional. In terms, therefore, of nineteenth-century
stereotypes of rhetorical idealizations, a woman scientist was a contra-
diction in terms. ... Women scientists were thus caught between two
almost mutually exclusive stereotypes: as scientists they were atypical
women; as women they were unusual scientists. . .. Moreover, this con-
ceptual element meant that much of the history of women in science
would be worked out not simply in the realm of objective reality, of what
specific women could or did do, but covertly, in the psychic land of
images and sexual stereotypes, which had a logic all its own. [p. xv]

Another historian of the period points out that the increased public
concern with discrimination against women in education and employ-
ment was by no means the result only of feminist ideas that women
should have opportunities equal to those of men. One of the most
compelling reasons to provide expanded educational and job oppor-
tunities for women was the phenomenon of the vast increase in Europe
and the United States of “redundant” or “superfluous” women, as
unmarried women were called in nineteenth-century England. In the
United States, Civil War deaths eliminated three million married or
marriageable men. From rural areas, villages, and small towns, young
men in far higher numbers than women were drawn to new job op-
portunities in the large industrial centers and in the development of
the West. In England, colonial expansion took some five million young
people, mostly men, from Britain between 1830 and 1875. These vast
imbalances in the sex ratio left millions of women, many the sole
support of their children, with severely deteriorated opportunities for
economic survival. How were these single women, educated only for
the “occupation” of marriage, to support themselves?*

Our times are not the first in which poverty has been dispropor-
tionately a woman’s lot. Social reformers of that day were aghast at
women’s situation, and the opening of higher education and carcers
in science to women was just one part of a more widespread campaign
to provide economic options other than the marriages increasingly
fewer women would be able to make. This demographic shift was itself
one of the stimulants to the rise of the nineteenth-century women’s

‘Faderman (1981, 183-84).
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movement: it was a response to—among other things—a real deteri-
oration in women’s economic opportunities.

Rossiter argues that the most interesting period of struggle for women
occurred between 1880 and 1910. By 1880 the women’s colleges were
offering science education, and in greater numbers women began to
try to obtain the laboratory apprenticeships, graduate degrees, mem-
berships in prestigious scientific societies, and appointments and prizes
that were available to similarly accomplished men. Yet even though
this was a period of “great fluidity and innovation” in which “new
roles and opportunities were unfolding at the same time that new
persons were becoming available to fill them,” women constantly found
the expanding opportunities in science closed to them (p. xvi). Women’s
small successes in the 1870s and thereafter in joining scientific orga-
nizations and finding work in museums and observatories appeared to
men as women'’s encroachment

upon what had formerly been exclusively masculine territory. Such in-
cursions brought on a crisis of impending feminization, and a series of
skirmishes in the 1880’s and 1890’s resulted in the women’s almost total
ouster from major or even visible positions in science. Although still
allowed to enter most areas of science, they could hold only subordinate,
close to invisible, and specifically designated positions and memberships.
[p. xvii]

Rossiter stresses that it took only a very few women scientists to raise
in men’s minds the threat of “impending feminization.”

By 1910, “a new rigidity had set in,” and “despite much protest by
feminists of both sexes, women’s subsequent experience in science was
more one of containment within previously demarcated limits than
expansion into newer and greater opportunities beyond them” (p. xvi).
These limits took two forms. On the one hand, women could hold
auxiliary and subservient positions in the scientific fields where men
predominated: they could be scientific educators in high-schools or, at
the low-paid and revolving-door levels of instructor and assistant pro-
fessor, in colleges; they could be assistants or technicians in industrial
or private laboratories; they could work as scientific editors. On the
other hand, they could practice science in such new “women’s” fields
as home economics or “cosmetic chemistry.” Thus “even though women
could claim by 1920 that they had ‘opened the doors’ of science, it
was quite clear that they would be limited to positions just inside the

62




The Social Structure of Science

entryway” (p. xvii). Vertical segregation and horizontal segregation
combined to ensure this result.

Lest we think women’s struggles in science are over, studies of more
recent periods reveal a continuation of the patterns Rossiter identified.*
There is an occasional Nobel Prize winner, such as Barbara Mc-
Clintock, and a few other extraordinary women scientists for whom
public recognition still calls forth as much comment on their gender
as on their scientific accomplishments. The hundreds of thousands of
other women trained and working as scientists, are primarily to be
found in the lower echelons of the scientific enterprise, and the achieve-
ments of the few who can find the resources to carry out independent
research are systematically undervalued relative to similar achieve-
ments by men.

Contemporary observers of women in science make two interesting
points about the logic of that “psychic land of images and sexual ster-
eotypes” noted by Rossiter. In Michele Aldrich’s review of studies of
why fewer women than men choose to pursue science educations and
careers, it becomes clear that the effects of gender stereotyping, which
begin in the cradle, accumulate through childhood, adolescence, and
adulthood in such a way as to systematically discourage women and
encourage men to engage in the kinds of thinking and motor activity
necessary for skill in scientific, mathematical, and engineering work.
The literature shows how these kinds of thinking and motor activity
are presented to children and adults as skills that men need in adult
life—no matter what their occupation—in order to become and remain
men, whereas for girls they are not only useless in adult life but
detrimental to others’ perception of them as feminine.’

While this literature does not directly address the issue of why
science discriminates against women, it does suggest that the cultural
stereotype of science that Rossiter described—tough, rigorous, ra-
tional, impersonal, competitive, and unemotional—is inextricably in-
tertwined with issues of men’s gender identities. It suggests that
“scientific” and “masculine” are mutually reinforcing cultural con-
structs. Consequently, we should expect that in science more than any
other occupation (except, perhaps, making war) it will take the presence
of only a very few women to raise in men’s minds the threat of fem-
inization and thus of challenges to their own gender identity. The very

*See Signs (1978); Hornig (1979); Haas and Perucci (1984).
*Aldrich (1978).
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existence of the gender order and of gender symbolism causally con-
tribute to the low percentage of women scientists.

Other recent literature analyzes the reasons why women who meet
admissions criteria to careers in science cannot seem to accumulate
status in the ways their male colleagues can. A man can succeed in
reinvesting his prestigious education, publication record, and profes-
sional grants and appointments to create a capital of prestige; a woman’s
credentials apparently remain uninvestable, her prestige and status not
accumulatable. The main reason for this difference appears to be that
it is part of being a man to regard whatever women do as inferior, and
to expect that other men (and women) share this evaluation. These
studies show why scientific work known to have been done by women
1s invisible to men (and to many women) even when it is ()l)]Lcn\ ely
indistinguishable from men’s w ork. (One sociologist suggests that sub-
conscious masculine resistance to citing a woman’s scientific work may
originate in the ancient but still viable belief that a man never mentions
a “good woman’s name” in public!)” What it means to be a man is, in
part, to share in masculine control of women. Men’s individual and
collective needs to preserve and maintain a defensive gender identity
appear as an obstacle to women’s accumulating status within science.
In other words, masculine gender identity is so fragile that it cannot
afford to have women as cquals to men in science.

Implications for the Social Studies of Science.
These and similar examinations of the systematic resistance of male
scientists to women’s equal participation in science raise a number of
important challenges to traditional ways of understanding the history,
sociology, and philosophy of science. In the first place, Rossiter argues
that “at least part of the so-called ‘professionalization’ of science in the
1880’s and 1890’s begins to look more like a deliberate reaction, con-
scious or not, by men against the increasing feminization of American
culture, including science, at the end of the century. Ejecting women
in the name of ‘higher standards’ was one way to reassert strongly the
male dominance over the burgeoning feminine presence” (p. xvii). It
should be remembered, again, that it required only a small number
of women to be perceived as a “burgeoning feminine presence” that

“Jonathan R. Cole, Fair Science: Women in the Scientific Community (New York: Free
Press, 1979); Gaye Tuchman, “Discriminating Science” (review of Cole), Social Policy
ll(no 1) (1980); Rossiter (1982a, review of Cole and Hornig).

Tuchman, “Discriminating Science.”
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threatened to bring about the feminization of science. Is the profes-
sionalization of work more generally a (largely successful) attempt to
exploit the tension in American democracy between commitment to
equal rights and commitment to a meritocratic understanding of the
goals of democracy?® Appeals to efficiency, precedent, and preesta-
blished or newly created standards appear most often when new groups
are struggling to gain the equal protection by formal law or informal
custom that was previously denied to them. Rossiter’s point raises
important questions for the sociology and history of work,

In the second place, Rossiter notes that the chronology of her story—
before 1880, 1880 to 1910, and after 1910—"corresponds with few
others in cither American history, which relies heavily on such events
as wars, economic depressions, and presidential administrations, or in
the history of science, which has to date emphasized internal intcllec-
tual events such as scientific breakthroughs or ‘revolutions” ™ (p. xvi).
Lillian Faderman marks the period between 1880 and 1910-20 as one
in which a radical shift occurred in the meanings and referents for the
notion of proper womanly heterosexual behavior. It was during this
period that the romantic friendships between adult and often married
women, which had been idealized by both men and women for cen-
turies, first began to be labeled deviant and pathological. Faderman
argues that these friendships could be tolerated—even admired and
extolled—by men as long as women had no real possibility of inde-
pendent economic power or social status and as long as it was believed
that sexual relations could not occur in the absence of a penis. She
shows how the emerging nineteenth-century women’s movement
threatened to end the first condition, and the sexologists—especially
Freud—made plausible the falsity of the second condition. The wom-
en’s movement threatened vastly to increase the number of independent
women, but the sexologists conveniently provided the science that
could “prove” women’s independence to be pathological. Faderman
shows that the disappearance of enthusiastic, approving images of
friendships between women from British and, later, American popular
magazines and novels exactly correlates with the popularization of
Freudianism first in England and, a decade later, in the United States.”

These two historical events alone—the entrance of women into sci-
ence and the change in standards for appropriate womanly behavior—

*See Harding (1978; 1979).
“Faderman (1981).
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suggest that some sort of radical shift in the history of sexuality and
of social relations between the genders was occurring which cannot be
captured by analytical categories based on men’s understanding of their
world. Rossiter’s and Faderman’s analyses confirm the more general
claims of historians who began to try to tell the story of women by
adding the history of women to traditional histories. They quickly
discovered that the history of women can’t be simply added, because
traditional history’s conceptual schemes do not permit women’s natures
or activities, or relations between the genders more generally, to be
understood as social or, therefore, as historically significant. In partic-
ular, the periodization schemes of social and intellectual history (of
which the history of science is a part) make invisible both women’s
activities and the effect these activities have on the “men’s history”
from which the biased periodization is derived.'” Both American his-
torians and historians of science appear, consciously or unconsciously,
to have adopted conceptual categories whose systematic effect is to
hide vast changes in real and threatened social relations between the
genders and the effect of these changes on the ideas and practices
espoused by Americans in general, as well as by the scientific enter-
prise. In order to understand the changes occurring in late nincteenth-
and early twentieth-century science, evidently we need a fuller un-
derstanding than intellectual histories and histories of men’s worlds
can provide. We need to be able to see the events reported by these
mainstream histories within histories of gender and sexuality. What
would happen to our understanding of , say, the birth of modern science
in the fifteenth to seventeenth centuries if we examined it within a
history of social relations between the genders? How would we explain
the rhetoric about science during that period which appeals both to
visions of greater social justice for all and also to particularly violent
expressions of misogynistic gender politics? (I return to this issue in
later chapters.)

Finally, Rossiter’s analysis challenges the accepted understanding
of the social function of both the sociological and methodological norms
of science. She points out that probably what kept women struggling
to enter science in the face of obvious resistance was that they took at
face value these sociological and methodological norms. They believed
in “the optimistic liberal faith of the Progressive Era that an evil once
documented . . . [would require] moral, well-bchaved persons. . . [to]

“Kelly-Gadol (1976).
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take corrective steps of their own accord” (p. 160). That is, they be-
lieved that the scientific enterprise intended to honor its expressed
commitment to democratic, universalistic procedures for participation
and advancement within the scientific community. And they believed
in “the efficacy of demonstration. Once they had shown they could
consistently equal or better the men in those laboratories to which
they were admitted, their value would be evident and the barriers
against them would fall everywhere” (p. 161). They took at face value
science’s claims that the only prerequisites for recognition and reward
are scientific achievement.

Examining the history of women in science provides the clearest
evidence that at least in the last century, we should look with suspicion
at appeals to these sociological and methodological norms to justify
the consistency of science with the democratic ethos. Consequently,
should we not also take a skeptical attitude toward the legitimacy of
science’s ability to commandeer immense public resources? Whatever
the functions of these norms, evidently they are not either a description
of the reality of how science functions or a statement of ideals or goals
for which most individual scientists or the scientific elite are willing
to work. If women are systematically excluded from the design and
management of science and their work devalued, then it appears that
neither the assignment of status to persons within science nor the
assessment of the value of the results of inquiry is, or is intended to
be, value-neutral, objective, socially impartial. Instead, this discourse
of value-neutrality, objectivity, social impartiality appears to serve
projects of social control. An institution that insists it is already sat-
isfying such goals, and can point to its rules for doing so, has created
a powerful rhetorical device for legitimating its own biases and their
adoption into equally biased law and public policy. Feminists are not
the first critics of scientific ideology to raise this point, but our focus
on the gap between rhetoric and practice with respect to such a socially
distinctive and numerically huge class of citizens should make the point
irresistible. It should—but, as Rossiter points out, the documentation
of an evil rarely suffices to eliminate it.

Rossiter’s and our reflections on the reasons why women have had
to engage in such long and wearing struggles in their attempts to end
discrimination in science suggest that affirmative action issues are not
as easy to resolve as one might think. Alrcady we have seen that even
these supposedly least threatening feminist criticisms raise issues of
the deleterious effect that the fragility of masculine identity and gender
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symbolism have on the social structure of science and on the standards
by which scientific achievements will be judged. They lead us to
suspect that it is the conscious or unconscious intention of men in
science to preserve this area of social activity for men only, especially
when traditional forms of men’s control of women are threatened. They
make us aware of the conscious or unconscious hypocrisy of appealing
to science’s stated norms to defend scientific method and the actual
social norms of science.

Perhaps most important for our thesis in this book, the discussion
of affirmative action issues draws our attention to a curious coincidence:
the emergence of severe threats to the existing gender order are often
followed by new scientific definitions of women’s inferiority and de-
viance. How much of the public enthusiasm that results in higher
funding for scientific activities and greater prestige for scientists can
be attributed to science’s innovative ways of legitimating sexism, as
well as classism, racism, and imperialism? The rise of 1Q tests, be-
havioral conditioning, fetal rescarch, transsexual operations, socio-
biology, and many other scientific fashions can be observed with similar
skepticism. W hat were the problems to which these scientific devel-
opments were responses? How did science benefit from its ability to
define these problems in ways it said it could solve? What social con-
ditions made its solutions to these problems plausible to other scientists
and to the policy-makers who fund science? Can we possibly still
imagine science to be in fact or principle value-free once we focus on
the way the selection and definition of scientific problems escapes
science’s methodological controls? Can we ask these kinds of questions
about the rise of the scientific world view itself?

From these perspectives it is clear that mere reforms of science cannot
possibly resolve the equity issues. Instead, it appears that there will
have to be revolutionary changes in social relations between the genders
and in science’s relationship to the societies that support it before it is
no longer regarded as a contradiction in terms to be a woman scientist. B!

ISOLATED GENIUSES OR INDUSTRIAL WORKERS?

There is an additional problem with the way the feminist criticisms
of discrimination have been conceptualized. The ideology of science—
the dogmas of empiricism—succeeds in directing our attention away

"'See also the interesting discussion of this issue in Stehelin (1976).
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from the facts about the social structure of science today. Most of us
are brought up on an image of the scientific enterprise—how it works
and what its goals are—that should be regarded as an extremely se-
lective picture of pre-twenticth-century inquiry. As we will see, it
mystifies our understanding even of seventeenth-century science and
reflects virtually none of the socially interesting details of how the
work of contemporary physics, chemistry, and biology is actually or-
ganized. It bears more resemblance to the military’s recruitment lit-
erature than to a critical explanation of how scientific belief is produced.
Thus the images of the production of scientific knowledge that some
feminists have in mind when they raise the equity issues frequently
do not reflect the realities of the social structure of science. Other
feminists have a more realistic view.

Descriptions of the gap between the image of science used to recruit
young people and the actual future awaiting scientists should be fa-
miliar by now. Thomas S. Kuhn, for one, pointed out that young
persons must be recruited into science through implicit promises of
heroic adventures on the frontiers of knowledge; they would not be
enticed by learning that 99 percent of them will spend their lives merely
solving the “normal science” puzzles that constitute the vast bulk of
research t()da_v.'2 Nor, we can add, would they be enticed by the
prospect of a “good job on the assembly line” in the production of
scientific knowledge, which is the social form within which normal
science is practiced.

The organization of the labor that produces scientific knowledge has
changed historically, and it has changed in many of the same ways as
the organization of the labor that produces such other goods as chairs
and bread. Since the social relations of production processes affect the
character of the products, we should not be surprised to discover that
the scientific beliefs of different eras bear the distinctive marks of the
social relations through which they were produced. The first chair any
human constructed was no doubt different in kind from subsequent
chairs produced through craft industry, and handmade chairs are dif-
ferent from factory-produced ones. Similarly, the first “handmade”
scientific beliefs are different from the “factory-produced” ones that
have predominated in the natural sciences at least since World War

II.

“Kuhn (1970).
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Changes in the Division of Labor by Class.

In contemporary depictions of medieval and early Renaissance medical
education, the doctor characteristically reads to his academically gowned
students from Aristotle while a barber or butcher dissects a cadaver
beneath a barrier separating him from the doctor and students. Such
pictures present clear messages about the expected activities and social
status of physicians as opposed to those who actually came in physical
contact with anatomy."” Other, equally advanced cultures with simi-
larly strong social sanctions separating intellectual and manual labor
have not—and probably could not have—produced experimental
method. "

In contrast, as Jerome Ravetz has pointed out, seventeenth-century
scientific knowledge was produced largely through craft labor. The
emergence of this new social class whose members obtained the in-
tellectual training required to conceptualize scientific experiments but
were also willing to perform the manual labor required to execute these
experiments appears to have been a necessary precondition for the
emergence of scientific method."

Since the nineteenth century, however, the production of scientific
belief, like the production of other goods, has increasingly been or-
ganized along industrial lines. While chemistry had become industrial-
ized by the late nineteenth century, it was not until after World War
I that all the stabilized physical sciences achieved virtually complete
industrialization, and many areas of social science research more re-
cently have been transformed from craft to industrialized modes of
research. (I say stabilized physical sciences, because new fields of sci-
entific inquiry must initially be conceptualized and organized through
craft labor.')

Thus the labor of producing scientific belief has been organized along
the same rigid hierarchical lines as has the labor of producing furniture
and breakfast cereals—or, for that matter, such services as health care.
Managmg the “factory” of science are government science p()llC\ ad-
visors and the heads of research teams located in industry, in uni-

"“See Stanley Joel Reiser, Medicine and the Reign of Technology (New York: Cambridge
University Press, 1978), and the review in Harding (1978) for discussion of the obstacles
to the development of diagnostic technologies created by social conceptions of the body.

"Zilsel (1942).

PRavetz (1971).

'*See Kuhn's discussion of this issue, and the first-person account of modern “craft
labor” in Watson (1969).
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versities, and in the government. These are the people who win Nobel
Prizes, whose work is reported in scholarly journals as well as in Time
magazine, whose writings philosophers and historians occasionally read,
and whom most people have in mind when they think of a scientist.

Working closely with the managers of the scientific enterprise are
the distributors of scientific knowledge. While pure research was once
characteristically distinct from physical and social engineering and
from applied science, the temporal gap between the two has steadily
narrowed. As one commentator points out:

Today, basic research is closely followed by those in a position to reap
the benefits of its application—the government and the corporations.
Only rich institutions have the resources and staff to keep abreast of
current research and to mount the technology necessary for its applica-
tion. As the attention paid by government and corporations to scientific
research has increased, the amount of time required to apply it has de-
creased. In the last century, fifty years elapsed between Faraday’s dem-
onstration that an electric current could be generated by moving a magnet
near a piece of wire and Edison’s construction of the first central power
station. Only seven years passed between the realization that the atomic
bomb was theoretically possible and its detonation over Hiroshima and
Nagasaki. The transistor went from invention to sales in a mere three
years. More recently, research on lasers was barely completed when
engineers began using it to design new weapons for the government and
new long-distance transmission systems for the telephone company."’

Consequently, discovery and application, research and engineering,
can no longer be distinguished; they have become part of the same
process. In addition to the sheer capital required to conduct scientific
research as well as to turn it into a socially distributable product, patent
and copyright laws help ensure that this knowledge will be produced
to benefit only those who also have the capital to distribute the results
for profit or the power to organize and maintain policies of social
control. Directors of the military, of the police, and of prison, health
care, and mental health systems are examples of the latter.

Today, it is no longer possible to distinguish the individuals who
manage the scientific enterprise from those who distribute its results.
It is true that to the individuals involved, the research they do may
often still appear distinct from its applications. But once we step back

Zimmerman et al. (1980, 303—4).
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from what individuals think about their own activities—what “the
natives” think—to look at the overall structure of the production of
scientific knowledge, such boundaries cannot be drawn so casily. As
in many arcas of human endeavor, the conscious goals of the individual
actor often do not correlate positively with the explicit goals and im-
plicit functions of the enterprise within which she or he works. The
beliefs and behaviors of individual scientists provide an example of the
culture-wide irrational belief and behavior whose description and ex-
planation require the kinds of theories and methods of analysis found
in some traditions of social science inquiry but in no traditions in the
physical sciences.

The manager-distributors of science are only a small minority of
scientific workers. One source estimates that “some 200-300 key de-
cision-makers—primarily scientists—constitute the inner clite out of a
total scientific work force of some two million.”" Performing almost
all of the labor actually required to produce scientific belief are the
1,999,700 or so technicians in laboratories and workers who manufac-
ture the equipment and materials for scientific inquiry. ( In the social
sciences, these technical workers are the research assistants, interview-
ers, data gatherers and analyzers, computer programmers, and the
like.) Finally, excluded from head counts of the scientific work foree
but crucial to the existence of science, there is the domestic staff—the
vast numbers of clerical and plant maintenance people required to
process the paperwork and day-to-day office functioning where re-
scarch takes place, and to clean and repair equipment, offices, and
laboratories. It would be reasonable to include in this domestic staff
the armies of clementary, high school, and college teachers, guidance
counsclors, and science popularizers necessary to attract workers to
careers in science and to train individuals for the various jobs. (Perhaps
we should include all the socializers of infants as part of the work force
responsible for the production of scientific knowledge, if it is true that
masculine gender is an ideal precondition for becoming a director-
manager of the scientific enterprise and feminine gender an ideal pre-
condition for becoming a clerical worker or lab technician.)

Thus labor within the scientific enterprise is divided among three
groups: the managers and distributors, the technical workers, and the
domestic staffs. Only the first group conceptualizes and controls the
exccution of scientific rescarch. But the social relations that produce

"Rose and Rose (1976, 33).
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their selection and conceptualization of scientific problems are not
limited to discourse and negotiation with one another, with their sci-
entific traditions, and with “nature,” as one would gather from the
visions of science projected in science textbooks, histories, and phi-
losophies. These social relations, and consequently science’s picture
of reality, are the product of the total social relations of the scientific
enterprise, which are highly integrated with the larger social relations
of the societies that support science. Individuals do not spring naked
from the womb into the social relations of the laboratory table. Those
social relations are but an extension of the social relations of all the
other tables of the culture—in kitchens, schoolrooms, locker rooms,
and board rooms.

The Integration of Social Relations.

How are the social relations of science integrated with the social re-
lations of the larger society? Four aspects are particularly revealing. "
Let us look in turn at science’s preservation of absolute social status;
at the division in science between the conception and execution of
research; at the fit between the kinds of concepts favored in science
and those necessary for “ruling”; and at the identity between the objects
of inquiry and the objects of social policy.

First of all, the social hierarchy within science by and large preserves
absolute social status: the social status scientific workers hold in the
larger society. In science, we correctly imagine primarily white men
of the upper classes when we think of scientists. We find women of
all races and classes, men of color, and lower-class white men in far
greater numbers when we look at precollege science teachers and lab-
oratory technicians. The division of labor in science is consistent with
the division of labor in the larger society, as a short walk through your
local university or industrial laboratory will very quickly reveal. Those
whom we think of as scientists, the science p()]lC} advisors and heads
of research teams who make up less than 0.01 percent of scientific
workers, are predominantly white and male and come from the upper
middle-class backgrounds necessary to provide them with the moti-
. vation for, and funding of, the appropriate education. The higher ranks
' of technicians are predominantly white and include large numbers of
. women; these come primarily from middle-class backgrounds that can

1 The analyses in this section and the next draw on Harding (1978), which in turn
owes a debt to the critiques in David Kotelchuck, ed., Prognosis Negative: Crisis in the
Health Care System (New York: Random House, 1976).
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provide them with the undergraduate and graduate education and the
skills necessary for supervising ongoing research activity. The lower
ranks of technicians include far higher proportions of minority men
and women and white women from lower middle-class backgrounds,
who typically arrive with high school diplomas and often obtain some
college education while employed. The clerical part of the domestic
staff of science is almost entirely female, and plant maintenance work-
ers in many areas of the country are disproportionately black or hispanic.

Such obvious social stratification may appear to some people to
conflict with standard ways of understanding the point of industrial-
izing labor. We are told that the industrialization of labor tends to
destroy the uniqueness of individual labor that was characteristic of
craft production—indeed, that one of its goals is to make all workers
interchangeable parts of the industrial machine. The industrialization
of labor is supposed to make irrelevant the unique social and natural
characteristics and abilities of individuals; it standardizes labor routines
so that individual workers possess no special knowledge of their la-
boring process. Bacon himself advanced this kind of goal for scientific
method: “The course 1 propose for the discovery of sciences is such
as leaves but little to the acuteness and strength of wits, but places all
wits and understandings nearly on a level.” He argued that “my way
of discovering sciences goes far to level men’s wits, and leaves but little
to individual excellence; because it performs everything by surest rules
and demonstrations.”?® If scientific method, and the introduction of
scientific rationality into industry which the method justifies, “leaves
but little to individual excellence,” why does the division of labor in
science preserve absolute racial, gender, and class status?

This question suggests one inadequacy in accounts that consider
class the only analytically significant organizer of social relations—of
theories that focus only on the complex history of struggles between
the bourgeoisic and the proletariat (or their contemporary successors).
This kind of analysis is invaluable for its ability to reveal many of the
significant characteristics of the social relations of modern industrial-
ized science, but it tends to obscure other important characteristics.
Neither in the larger society nor in science does an analysis of the
division of labor by class alone explain why it is that our “rulers” are
predominantly white men, while women of all races and minority men
are disproportionately represented in low-status jobs. Even in socialist

**Quoted by Van den Dacle (1977, 34).
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countries, whatever jobs are assigned high status (and these differ from
country to country), it is primarily men, and men of the dominant
racial and ethnic groups, who hold those jobs. We need to examine
the divisions of labor by gender and race in order to explain the obvious
social stratification in our lives. Once we realize that half of social labor
is not to produce goods—commodities—but to reproduce people and
social relations, it becomes clear that the division of labor by class
cannot explain why there are so many white men in the top ranks of
science and other high-status social enterprises and so few among nurses,
social workers, secretaries, child care and domestic workers.”'

The industrialization of labor has made workers interchangeable
only within such other cultural categories as race, gender, and age.
Furthermore, historians and economists have discovered ways in which
the goals of men as workers are often in conflict with their goals as
gendered persons or as whites in a racist, masculine-dominated society.
Their class interests as workers do not always prevail in these con-
flicts.?? Changes in the division of labor by class illuminate important
elements of social relations. But considered apart from historical changes
in the division of labor by gender and race, this kind of analysis can
provide only a partial and distorted understanding of the social relations
of science.

The preservation of absolute social status in the ranked division of
labor inside the scientific workplace ensures that scientific workers will
find it difficult to identify and organize around shared goals. The
preservation of class, race, and gender status within science creates a
reluctance to recognize shared goals and to organize across these di-
visions. Men of color and women who manage to rise to the top ranks
of science may think that they share few work-related concerns with
their sister and brother technicians—and the feclings of disaffiliation
and distrust are frequently returned. Unions of scientific workers, like
unions in other settings, have focused on improving salaries, benefits,
and working conditions but not on redistributing the control of the
scientific workplace to break down class, race, and gender stratification.

The second revealing aspect of contemporary scientific work is its
reflection of a second major reason for industrializing labor: to separate
the conception and execution of that labor, and to accumulate the
conceptions and the knowledge of the execution in the minds and hands

*'See Hartmann (1981b); Harding (1981).
“Hartmann (1981b).
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of managers.”’ As a number of writers have pointed out, the execution
of scientific research is now rarely done by the same persons who
conceptualize that research, and even the knowledge of how to conduct
the research is rarely possessed by those who actually do it: research
is industrialized. Furthermore, given the preservation of absolute social
status within the scientific work force, the conceptualizing of scientific
problems remains the prerogative of white men. Adaptations of Tay-
lorism into the physical and social scientific enterprises were crucial
in moving the production of scientific knowledge from craft to indus-
trial models, and in accumulating the knowledge of how to conduct
rescarch in the hands of the managers. Unions are the only organized
resistance to Taylorism. But again, because unions focus on wages and
benefits rather than on increasing workers’ control of the laboring
process, because unions are also bastions of white and masculine power,
and because working-class interests as defined by unions have rarely
included antiracist and antisexist interests, we should expect that the
accumulation of racist and sexist power within science is little ob-
structed by unions. Indeed, class-based criticisms of the mode of pro-
duction inside and outside science have rarely raised fundamental race
and gender issues.

Third, the conceptualizing of the social and natural world is part of
the labor of “ruling,” and modes of ruling and codes for understanding
nature and social life fit together and need each other.** In the physical
sciences, conceptions of nature as passive but threatening to human
life, and as resistant to inquiry, legitimate aggressive and defensively
jus‘tiﬁcd manipulati(ms of nature and social life. These manipulations
increase economic productivity and political power that benefit only
the few; indeed, the very definition of many scientific problems in
terms of ignorance about how to technically mampulatc nature: o
they often are fundamentally political and moral problems—reserves
expertise for ruling groups. Consider, for example, the groups (in good
health) that benefit from defining the problem as finding a cure for
cancer vs. those that benefit from defining the problem as eliminating
the causes of cancer. In the social sciences, conceptions of humans as
passive recipients of external stimuli, and of social groups cither as
determined by the natures of their members and their environments
(naturalism) or as systems of equally arbitrary customs, rules, and

“Braverman (1974). Sce also Sohn-Rethel (1978); Hartsock (1983b; 1984).
ZSmith (1974; 1977; 1979; 1981) has discussed this issue with respect to sociology;
her arguments are generalizable to the natural sciences.
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meanings (intentionalism), intentionally or unintentionally legitimate
the exercise of the social controls required to increase productivity
while accumulating profit and control in the hands of only a few.

Fourth, it is no accident that in both the natural and social sciences,
the objects of inquiry are the very same objects that are manipulated
through social policy. It is not that the results of scientific research
are misused or misapplied by politicians, as the ideology of pure vs.
applied science holds. Rather, social policy agendas and the concep-
tualization of what is significant among scientific problems are so in-
tertwined from the start that the values and agendas important to social
policy pass—unobstructed by any merely methodological controls—
right through the scientific process to emerge intact in the results of
research as implicit and explicit policy recommendations. Suppose the
problem is conceptualized as one of population control, and the re-
productive practices of poor and Third World women are defined as
the location of the problem. If changing these reproductive practices
is considered a technological rather than a political problem, then the
results of rescarch will recommend abortion, sterilization, and the
distribution of contraceptive pills for poor and Third World women.
How could the results of research be any different?

And the results of this inquiry rescarch are “inscribed” with these
racist, classist, and sexist social policies in spite of the availability of
alternative information about these social issues. For example, it is
widely known that unequal consumption of natural resources by the
rich and the poor actually makes high-consuming classes and cultures
the cause of the low standard of living that population control for low-
consuming classes and cultures is proposed to resolve. In the social
sciences, race research has consistently formulated its problem as to
determine the characteristics of Blacks and of Black social relations
that are responsible for the low social status of Blacks, rather than
those of racist institutions and white social practices. Traditional gen-
der-role research has formulated the problem as lack of success by girls
and women, rather than the obstacles that masculine-dominated social
institutions raise to women’s success and the excessively narrow con-
ception of success that men characteristically hold. Industrial man-
agement and so-called “human relations” formulate labor problems as
how managers can better control workers and make them happier with
less power, rather than how to restructure work along more democratic
lines.

These four aspects of the social relations of science demonstrate that
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classist, racist, and sexist social relations are as central to the organi-
zation of science as they are to the organization of social life more
generally. This integration permits the conception and execution of
labor to be separated with relatively little resistance from workers
throughout science’s stratification. Because this separation feels natural
to everyone involved, it permits a coherence between the scientific
conceptualizations of nature and inquiry and the concepts useful for
ruling in societies organized in class, race, and gender hierarchies.

Tenstons and Contradictions.

Nevertheless, the integration of social relations is not perfect, and these
places of incomplete integration provide the origins of valuable tensions
and contradictions within the scientific enterprise.

First of all, the degree of integration varies among levels of scientific
workers. It is highest for white men of the professional class; they hold
the same status within science as they do in their families, in daily
social life, and in their cultural mythologies. For minority and poor
men, however, who often have significant status in their communities
and families if not in the dominant culture or on the job, the integration
is less than perfect. For women of every class and race, the integration
1s high—they have low status at work and their domestic labor is itself
of low status. But the double-day of work that is the condition of their
presence in the wage-labor force reveals most clearly the real social
relations that maintain the status of the managers of the scientific
enterprise.

Furthermore, everyone is aware that in spite of the vast differences
in status, scientific workers share a certain degree of functional inter-
dependence. The director of a project may get the credit, but the
production of scientific knowledge requires the coordinated labor of
workers at all levels. The career of a director who has had cight years
or more of graduate and postgraduate training, who earns more than
$100,000 per year, and who sits on national policy boards can be ruined
by the error of a graduate student, technician, or plant maintenance
person—as we can see in cases of faked research by protégés, the Three
Mile Island nuclear disaster, and the mishaps that have befallen
spacecraft.

In the second place, there is a tension between the ethic of science
and the reality that scientific workers observe. The potential social
value of increased knowledge appears to be immediately and unques-
tionably obvious, and it is the origin of the ethic that makes scientific
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research a good in itself. The factory worker may wonder about the
value of a new flavor of cat food or the nineteenth brand of can opener
she is involved in producing, but the potential value of a cure for
cancer or an alternative energy source is immediately apparent to sci-
entific workers as well as to the general public. Critics often question
the prioritics of basic research and the uses to which the knowledge
is put, but never the assumption that knowledge provides power to
improve the conditions of human life. Young scientists are recruited
through appeals to the cthic of scientific inquiry.

However, as we noted earlier, few of those so recruited will be able
to do the kind of pathbreaking research that will earn them Nobel
Prizes and secure niches in the history of science; the vast majority
will become assembly-line technicians. Furthermore, for women and
for men of color, because the priorities conceptualized by white males
often create ambivalences about the social value of particular projects,
research priorities may differ from those of their private lives outside
science. Who would choose a career goal of building bombs, torturing
animals, or manufacturing machines that will put one’s sisters and
brothers out of work? Thus a tension is increasingly obvious between
the ethic that draws young people into the arduous training necessary
for a career in science and the realities produced by the actual projects
for which they are recruited and the sheer numbers of scientifically
trained workers.

Clearly, there is a damaging gap between the assumptions about
scientific inquiry that ground popular images and the assumptions
required to explain how the results of research both are and should be
produced within the actual social structure of contemporary science.
The image tells us about a single individual, beholden to no social
commitments but only to the search for truth, who creatively identifies
and conceptualizes problems worthy of inquiry, invents methods of
asking nature questions, and achieves clear and value-neutral results.
The reality of industrialized scientific production requires a set of
concepts that can capture the relations between different social divi-
sions of labor and the inquiry products they produce—between race,
class, and gendered divisions of labor and the form and content of the
scientific claims produced through this labor.

For over a century women have struggled to enter science as equals
to men. One account of the turn-of-the-century period of this struggle
suggests that the professionalization of science may itself have been a
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device to preserve the direction of scientific inquiry for clite, white
men. Moreover, standard \\‘lvs()fpcrl()dmng history preclude analyses
of how real and threatened changes in social relations between the
genders have affected the history of science. Furthermore, the explicit
sociological and methodological norms of science in fact function, at
best, as rules for how to treat the work and activities of white male
scientists. Finally, the status of science and the prestige of scientists
appear to have benefited from science’s ability to provide those kinds
of definitions of scientific problems and their solutions that support
masculine dominance. Was it entirely a coincidence that sexology be-
gan to gain status as a science hot on the heels of the nineteenth-
century women’s movement and women’s agitation to enter science?

In examining the actual social structure of contemporary physical
science, we can sce that the image of scientific activity projected by
philosophers, historians, and other science enthusiasts does not reflect
the normal way scientific belief is produced today. The men to whom
women want to be equal are the directors of the scientific enterprise—
a tiny proportion of those whose work is required to produce scientific
belief—and a condition for holding such positions is the implicit ac-
ceptance of science’s acquiescence and support of the sexist, racist, H
and classist organization of labor and social status in the general society. ]

These conclusions are certainly not politically or spiritually uplift- ‘
ing. On the other hand, exactly because science’s social hierarchy so
closely mirrors the social order “outside,” any progressive changes that
can be brought about in the social structure of science should have
rapidly escalating consequences for the larger social order. After all,
though naiveté is to be recommended—at most—only for the young,
Rossiter drew our attention to the fact that the naiveté of nineteenth-
century feminists played an important role in making possible the
twentieth-century women’s movement, with all the changes in social \
life to which it has contributed. And we shall see that some women !
scientists have been able to locate themselves in the social structure of |
science in ways that have produced far-reaching emancipatory
consequences.

This chapter’s focus on the actual social structure of contemporary
science is intended to introduce a dose of reality into the fanciful and
dangerous picture of the isolated genius that is commonly presented
by mainstream history and philosophy of science. And it is intended !
to alert us to the necessity of understanding gender not just as a char-
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4 ANDROCENTRISM IN BIOLOGY
AND SOCIAL SCIENCE

In the last chapter, we saw that the feminist challenges often con-
sidered least threatening to science—the equity issues—lead to the
possibility that equal opportunity for women in science requires a
radical reduction in gender stereotyping, in the division of labor by
gender, and in the defensive fragility of masculine identity. It may
even require the complete elimination of sexism, classism, and racism
in the societies that produce science. These are hardly mere reforms
in social relations.

Regarded as somewhat more threatening than the affirmative action
challenges is the contention that masculine bias is evident in both the
definition of what counts as a scientific problem and in the concepts,
theorics, methods, and interpretations of research. This charge has
been made against both the social sciences and biology, but physical
scientists and their philosophical interpreters—who think there is little
or nothing they can learn from the social and life scientists—tend to
believe that such feminist criticisms have no relevance to the physical
sciences. Therefore, the feminist charge of masculine bias, while more
threatening to science-as-usual than the equity challenges, still appears
to most scientists—feminist or not—to leave untouched (and untouch-
able) physics, chemistry, and the scientific world view. In Chapter 2
we saw that this faith in the inherent immunity to social influences of
physics, mathematics, and logic is unjustified. Before examining the
feminist criticisms of the social and life sciences, let us clarify their
relevance to our understanding of all the physical sciences.
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Androcentrism in Biology and Social Science

ARE SOCIAL SCIENCE FINDINGS IRRELEVANT TO THE
CONDUCT OF NATURAL INQUIRY?

One side of a long history of argument in the philosophy of social
science claims that the value-laden character of the social sciences has
three origins, each of which makes it inadvisable to model social inquiry
on physics. For these philosophers, the philosophy of the natural sci-
ences is regarded as irrelevant to the philosophy of the social sciences.
But these philosophers appear to agree with their opponents that social
inquiry is irrelevant to natural inquiry.' That claim requires separate
arguments, which neither side ever provided.

Both the “naturalists” and their opponents, the “intentionalists”—
as the two parties to this dispute have come to be named—agree that
the social sciences have a kind of subject matter different from that of
the natural sciences: the former deal with humans and cultures which,
in contrast to inanimate matter, constitute themselves through signif-
icances, meanings, and histories. Unfortunately, the naturalists argue,
the social meanings and values characteristic of this subject matter all
too often seep into the results of inquiry. Nevertheless, the naturalists
insist that these social phenomena can be explained in the same kinds
of causal terms as can purely physical phenomena, and that stricter
adherence to the methodological controls so effective in physics will
successfully eliminate social values from social inquiry. There is just
one scientific metaphysics and one scientific methodology: the ones
characteristic of physics.

The intentionalists reply that what is unfortunate in social inquiry
is just the tendency to impose this kind of alien, physicalist, conceptual
scheme on humans’ understandings of their own cultures and activities.
Instead, they say, the inquirer must draw on, activate, his/her own
complex of social meanings and values in order even to distinguish
social from natural events and processes. How would we know we
were observing a salute to the flag rather than a muscle reflex without
imputing social meaning to some events and not to others? And it is
the “natives’ ” social meanings that are important, not the inquirer’s,
if we would avoid ethnocentric distortion in the accounts of what we
observe.

'See Fay and Moon (1977) for a review of traditional perceptions of the problems
with each side of this dispute (they do not identify the problem I am raising here,
however).
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In the second place, the naturalists continue, explanations of social
life must account for more variables than do explanations of natural
phenomena. Social inquiry is just harder than natural inquiry. Third,
the social sciences are younger and less mature than the natural sci-
ences; in time, they will move from preparadigmatic fact collection
and disputes over assumptions to “normal science” agreement about
theoretical assumptions, methodological constraints, and programs of
rescarch. But the intentionalists also dispute these purported origins
of social science’s value-ladenness.

Both sides to this dispute assume that the social sciences’ problems
of maximizing objectivity and value-neutrality have no parallels in the
natural sciences. But there are several reasons to find this assumption
implausible. In the first place, the social sciences have tried to imitate
the dispassionate, objective methods supposedly characteristic of phys-
ics. Even the minority voices of the verstehen, “humanist,” and her-
meneutical approaches (the main tendencies within intentionalism) to
social inquiry still value the objectivity and empirical fit between the-
ories and observations that are seen as the strength of the natural
sciences, believing that different kinds of methods and a different
ontology will best screen out distorting infusions of the inquirer’s values
into the results of social research. But we can still reasonably ask
whether the social biases of the social sciences are only a result of their
differences from the natural sciences. Rather, do they not perhaps
reveal a fundamental gap between the explicit epistemology and pre-
scriptive methodologies of the natural sciences and the actual processes
through which any inquiry—natural or social—has occurred or must
occur? Real as the problems mentioned above may be, perhaps they
are insufficient to account for all of the value-ladenness regarded as
objectionable in social inquiry.

More important, as we discussed carlier, natural science is a social
phenomenon. It has been created, developed, and given social signif-
icance at particular moments in history in particular cultures. Many
of the claims made by feminist critics about how white, modern West-
ern men of the administrative/managerial class tend to conceptualize
social phenomena can be directly applied to the story of natural science
as it is handed down in the history and philosophy of science, in science
texts, and by the “greats” of modern science. If gender is a variable
in the most formal structures of beliefs about the boundaries between
nature and culture, or the fundamental constituents of socially con-
structed realities, why should we assume that the formal structures of
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natural science belief are immune? Inadequacies in the choice and
definitions of problematics and in the design and conduct of rescarch
in the social sciences reappear in the partial and distorted self-con-
sciousness of the philosophy of both social and natural science, as well
as in the favored accounts of the history and social structure of science.
The social practice of and beliefs about natural science are appropriate
subjects for social inquiry, but we need degendered social sciences and
philosophies of social science to provide objective understandings and
explanations. What is the point of a philosophy of science that cannot
account for the obvious historical successes and limitations of the en-
terprise it would explain and thereby direct? If economic, political,
psychological, and social regularities are significant in creating those
historical successes as well as sometimes in blocking “the growth of
knowledge,” then gender in its threefold expressions—the totality of
social relations between the genders—will also be found at the center
of those regularities.

For these two reasons, the feminist criticisms of bias in social sciences
have relevance far beyond their explicit subject matter; they have rel-
evance to our analysis of all science.

FIVE SOURCES OF ANDROCENTRISM IN SOCIAL INQUIRY

In their introduction to Another Voice: Feminist Perspectives on Social
Life and Social Science, an early collection of feminist criticisms of the
social sciences, Marcia Millman and Rosabeth Moss Kanter identify
six problematic assumptions that have directed sociological research.”
Because these assumptions appear in other social sciences as well, we
can use five of their six categories to grasp the depth and extent of the
feminist charge that masculine bias in social inquiry has consistently
made women’s lives invisible, that it has distorted our understanding
of women’s and men’s interactions and beliefs and the social structures
within which such behaviors and beliefs occur. (The sixth assumption
concerns the goals of social inquiry, an issue I shall take up later.) It
is useful to focus here on an early set of feminist criticisms of the social
sciences as a basis for reviewing what is generally accepted by feminist
scholars today. The Millman and Kanter analyses have been elaborated
and refined, but these scholars of the 1970s identified problems that
have remained crucial areas of feminist concern.

*Millman and Kanter (1975). Subsequent page references to this collection appear in
the text.
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First, they point out that “important areas of social inquiry have
been overlooked because of the use of certain conventional field-defin-
ing models” (p. ix). For example, the role of emotion in social life and
social structure tends to become invisible in sociological analyses that
focus exclusively on the role of Weberian rationality. Sociological im-
ages of the social actor tend to feature only two types of humans, for
neither of whom are self-consciousness of feeling and emotions a crucial
element in beliefs and behaviors: either the “conscious, cognitive actor

. consciously wanting something (e.g., money or status) and con-
sciously calculating the merit of various means toward an end,” or the
“unconscious, emotional actor . . . ‘driven’ or ‘prompted’ by a limited
number of ‘instincts,” ‘impulses,” or ‘needs’ to achieve, affiliate, or do
any number of things that merely surface as ends or means.”” In neither
casc is awareness of feeling or emotion seen as significant in the reasons
for or causes of people’s actions and beliefs, or as an element of social
structure, and yet such consciousness of fecling appears to be an ob-
vious and important element in our own and others’ beliefs and be-
haviors. We can wonder if this tendency to ignore the social role of
conscious emotion is exacerbated by the combination of a cultural
stereotype and a second sociological assumption. On the one hand,
gender stereotypes present only women as motivated by conscious
feelings and emotions; men are supposed to be motivated by calculation
of instrumental or other “rational” considerations. On the other hand,
social science assumes that it is primarily men’s activities and beliefs
that create social structure. Are not both men and women often mo-
tivated to adopt beliefs and behaviors, to support policies and insti-
tutions, by an awareness of their own feelings of love, affinity, anger,
or repugnance?

Second, “sociology has focused on public, official, visible, and/or
dramatic role players and definitions of the situation; yet unofficial,
supportive, less dramatic, private, and invisible spheres of social life
and organization may be equally important” (p. x). Such restrictive
notions of the field of social action can distort our undcrstanding of
social life. For instance, they tend to make invisible the ways in which
women have gained informal power. They hide the informal systems
of men’s sponsorship and patronage, that both ensure coveted career
paths for professional men and isolate women employees—thereby
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