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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 emancipatory ends sciences that are apparently so 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 politics 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 JScience

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, its
ways of constructing and conferring meanings are not only sexist but
also racist, classist, and culturally coercive] In their analyses of how
gender symbolism, the social division of labor by gender, 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.

9



Preface

That is indeed the case insofar as women have been excl.uded from
the processes of defining the culture and have been cc?ncexved as thﬁ
“other” against which men in power c-leﬁne th'elr pr(’)]'ects. Yet su<;1 :
destabilizing, “exploding,” of the categories of socnal_ practice al}d thmi.g 1t
is firmly within the tradition of modern W§stern hl.story and its exp icit
commitment to criticism of traditional social practices and beliefs. One
such belief is that androcentrism is “natural” and right; a.n'other is f:?.lth
in the progressiveness of scientific rationality. From this perspective,
the feminist critiques of science may be seen as callmg for a more
radical intellectual, moral, social, and political revolupon tha_n th'e
founders of modern Western cultures could have imagined. Histori-
cally, it is just such revolutions—and not the process of §c1e11{1_t1f;11c
inquiry alone—that have fostered the development of progressive KInds
of knowledge-seeking. ' - B

This book examines important trends in the feminist criiques of
science with the aim of identifying tensions and conflicts between
them, inadequate concepts informing their analyses, .unrecogr.uzed ob-
stacles to and gaps in their research programs, and extensions that
might transform them into even more povx._/erful too!s for the construc-
tion of emancipatory meanings and practices. -M.oFlvatmg my investi-
gation is the belief that these feminist science critiques can be showil
to have implications at least as revolutionary for modern Western cu -1
tural self-images- as feminist critiques in the humanities and socia

iences have had.
SC‘;“ Zhould not need to be said—but probably does—that I 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 wriing
just because our language is deeply androcentric; nor do we propose
an end to theorizing about social life once we re'al{ze that Fhoroqghly
androcentric’ perspectives inform even our feminist revisions of the
social theories we inherit. Similarly, I am not proposing that h.uman-
kind would benefit from renouncing attempts to describ'c, explam,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. Butan end to androcentrism will require far—x:cach.mg
transformations in the cultural meanings and practices of that inquiry.

The first two chapters provide an overview and theoretical iniro-
duction. Chapter 1 identifies five ff:minist critiques and three feml}?m
epistemological programs, and points to the challenges each of these
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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-seeking (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
S
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social histories of science t0 fill these gaps, and argues that even they
tend to repress what they need to redress by systematically avoiding
consideration of gender symbolism and actual social relations between
the genders in history.

Chapter 10 returns t the main plot to reflect on some central inst-
abilities and tensions within the feminist theories I have been exam-
ining and developing. It identifies questions asked by the science
critiques that cannot be answered in the terms in which they have .
been posed. I conclude by pointing to the way feminist science critiques ' '
have assumed a reversal of the “unity of science” thesis so central to THE SCIENCE QUESTION IN FEMINISM
the members of the Vienna Circle. For feminists, it is moral and . ' ’
political, rather than scientific, discussion that has served as the par-
adigm—though a problematic one—of rational discourse. ‘

S.H.
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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

'I make a sharp distinction between. “sex” and “gender” (even though this is 2 di-
chotomy 1 shall later problematize); thus 1 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.

15
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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 comparatively 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 are 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
see 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 govcrnmental laboratories where 99 + percent of the research

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-seeking, 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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another, they question the division of labor by gender—a social aspect
of the organization of human relations that has been deeply obscfred
by our perceptions of what is “natural” and what is social. Perhaps
most disturbingly, they challenge our sense of personal identity at ilis
most prerational level, at the core. They challenge the desirability of
Fhe ge'{ldered aspects of our personalities and the expression of gerzlder
in social practices, which for most men and women have provided
dee}?ly satisfying parts of self-identity. ’

Finally, as a symbol system, gender difference is the most ancient
most umve.rsal, and most powerful origin of many morally value(i
cor}ceptualxzations of everything else in the world around us. Cultures
assign a 'gender to such nonhuman entities as hurricanes and moun-
tams,.shlps and nations. As far back in history as we can see, we have
orgar_uzed our social and natural worlds in terms of gender ,meanivn s
within which historically specific racial, class, and cultural institutioxgls
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 d social variﬁble
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 apparentl-
genc.le.r-free phenomena as our architecture and urban planning. Wheﬁ
feminist thinking about science is adequately theorized, we will have
a clearer grasp of how scientific activity is and is not ge,ndered in this
sense.

LNow it is certainly true that racism, classism, and cultural imperi-
alism often more deeply restrict the life opportunities of individuals
tban does sex'ism. 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. Consequently, it is
Emder.sta_ndable why working-class people and victims of racisn,l and
imperialism often place feminist projects low on their political agendas
Furtherrqore, gender appears only in culturally specific forms. As wc;.
shall see in the next chapter, gendered social life is produced through
three distinct processes: it is the result of assigning dualistic gender
metaph(?rs to various perceived dichotomies that rarely have anythin
to do with sex differences; it is the consequence of appealing to thesge

gender dualisms to organize social activity, of dividing necessary social

17



The Science Question in Feminism

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 (o, borrowing 2
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 of behavioral expressions of masculinity and fem-
ininity can be observed in all cultures or at all times in history.

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 of politically
irrelevant. In virtually every culture, gender difference is 2 pivotal way
in which humans identify themselves as persons, organize social re-
Jations, 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 2 racial category and race 2 gender category-
That is, 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 commentatpr has proposed that we think
.of these policies as, respectively, cacist sexism and sexist racism.

Finally, we shall later examine the important role t© 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
integral parts of its own in order t0 succeed. (After all, people of color
come in at least two genders, and women are of many colors.) For
each struggle, epistemologies and politics grounded in solidarities could
replace the problematic ones that appeal to essentialized identities,

which are, perhaps, spurious.

Boch (1983). See also Caulfield (1974); Davis (1?71). (Works cited in my notes by

author and year of publication receive full citation In the bibliography, which lists the
sources 1 have found most useful for this study. Additional references appear in full

in the footnotes.)
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. For all these reasons, feminist critiques claiming that science, to0
is geqdered appear deeply threatening to the social order -'even il”l
societies such as ours where racism, classism, and imperia{lism 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 livin i1}1’ ;1
world no longer structured by racism and classism, most of us go not
even know how to start imagining a world in which gender difference
in its equation of masculinity with authority and value, no lon, e;
constrains the ways we think, feel, and act: And the day-t(;-day wo%ld
we live in is so permeated by scientific rationality as well as gender
that to neqfcminists and perhaps even some feminists, the very idea
of a feminist critique of scientific rationality appears ’closer to blas-
phemy'tl'.lan to social-criticism-as-usual.

Feminists in other fields of inquiry have begun to formulate clear
an.d coherent challenges to the conceptual frameworks of their disci-
plines. By putting wormien’s perspective on gender symbolism gender
structure, and individual gender at the center of their thinki;l the
have been able to reconceive the purposes of research progri’ms izfl
anthropology, history, literary criticism, and so forth.” They have
begun to Fet.heorize the proper subject matters of the understandings
these disciplines could provide. ButI think the proper subject matte%s
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
alter.nates 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 eliminatin,
androcentrism from science would look like. This is particularl troug—
blesome because clarity about so fundamental a component ):)f our
culture can have powerful offects.elsewhere in feminist struggles
One problem may be that we have been so preoccupied witl; 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-seeking. We

sMclntosh (1983).
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The Science Question in Feminism

have not yet found the space to step back and image up theﬂwh_ole
picture of what science might be in t.he future. In our culture, re ‘fc‘c’tﬁll%
on an appropriate model of rationality may \yell seem a }uxur')f' or ¥
few, but it is a project with immense pqtentlal consequences: I}t, coun
produce a politics of knowledge-seeking that w?‘uld sh,?w ush t :,hco -
ditions necessary to transfer control from the “haves” to the "have-
7 -
nosv.hat kind of understanding of science woul'd we have if we .began
not with the categories we now use to grasp 1ts inequities, misuses,
falsities, and obscurities but with those of the biologist protagortlll.sft
imagined by Marge Piercy in Woman on the Edge of Time, w@o can shi
. her/his sex at will and who lives in 2 culture that does not msqmtlorl;
alize (i.e., does not have) gender? or with thle assumptions of a lWor
where such categories as machine, human, and animal are no on,gbe.r
either distinct or of cultural interest, as in Anne McCaffrey s TbefS ip
Who Sang?* Perhaps we should turn to our novelists and poetsl or a
better intuitive grasp of the theory we need. Th.ough often lea;1 ers in
the political struggles for 2 more just and caring cul'turcl:), they axt'z
professionally less conditioned than we to respond point by point
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 ,Fo-overlook the contrlbut;z)(::_st
these young but flourishing lines of inquiry have made. Ina very s o
period of time, we have derived a far clearer picture of the exte(ri\ ho
which science, too, is gendered; Now we can bfegm to understgn' the
economic, p'olitical, and psychological mechanisms that keeplsae.nce
sexist and that must be eliminated if the nature, uses, and val uat:}(})nsf
of knowledge-seeking are to become humz}n.ly inclusive ones. 1E'ac o
these lines of inquiry raises intriguing political and conceptual issues,
not only for the practices of science and the ways these p;']acuces are
legitimated but also for each other. Details of these researc pro%)liams
are discussed in following chapters; I emphasize hc.:re the pro ﬁrr;s
they raise primarily to indicate the undertheorization of the whoie

field.

; : Faw . Anne McCaffrey,
4 iercy, Woman on the Edge of Time (New York: Fawcett, 1981); )
Tbxﬁge\;lb?gng (New York: gﬁllantinc, 1976). Donna Haraway (1985) discusses the
potentialities that McCaffrey’s kind of antidualism opens up for feminist theorizing.
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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, engineering, and math than do girls and
women.® But should women want to become “just like'men” in science,
as 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-
nicians 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
participation?’ Finally, does the increased presence of women in sci-
ence have any effect at all on the nature of scientific problematics and
outcomes? ' R :

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, e.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 uscs. Can we really make these disti;\ctgons?
Is it possible to isolate a value—negt:_al core from the uses of science
and its technologies? And what distinguishes 1mproper from. proper
uses? Furthermore, each misuse and abuse has been racist and classist

‘a5 well as oppressive to women. This becomes clear when we note

that there are different reproductive policies, forms of domestic lz;b;rf,
and forms of workplace discrimination mandated for women © if-
ferent classes and races even within U.S. culture at any single mf)metrllt
in history. (Think, for instance, of the. cut:rent atte_mpt to restrict t el
availability of abortion and contraceptive 1pformatlon for some ’;(;Slak
groups at the same time that sterilization is forced on others. Thin ‘
of the resuscitation of scientifically supported sentimental images of
motherhood and nuclear forms of family life for some at the same uime
that social supports for mothers and normuc_lefxr families are system-l
atically withdrawn for others.) Must.no't feminism tak'e on asda cer}tra
project of its own the struggle to eliminate .cla.ss society an racnsm,f
homophobia and imperialism, in order to eliminate the sexxsft uses 0
ience? : . .
S’Cl'el“nhird, in the critiques of biology and the social sciences, two klf;i_s
of challenges have been raised not ')usgt to the actu.al but to C;hg possi e%
existence of any pure science at all. The'selectlon and de mtxoln o
problematics——deciding what phenomena in the world need e)l(p t:;:na—
tion, and defining what is problematic about them—have c.lear y ee;n
- skewed toward men’s perception of what they find puzzlmg.’Sure y
it is “bad science” to assume that men’s prqblems are everyone's pro:))-
lems, thereby leaving unexplained many things that women find prfcl) (-1
lematic, and to assume that men’s explanations of what they find
problematic are undistorted by their gender needs and'desm::s\;V %\_1_; is
this merely—or, perhaps, even—an example of b.ac‘l science? Wil | not
the selection and definition of problems always;bear the Vsoc1al. finger-
prints of the dominant groups in 2 culture? With these questions wg
glimpse the fundamental value-la'de.nness of knowledge':—r._sgzekmgd an
thus the impossibility. of distinguishing between bad science an _SCI}-}
ence-as-usual. Furthermore, the design a\.nd 1r3terpretanon of rf:sear%
again and again has proceeded in mascuh'ne-blased ways. Butif prlo_ -
Jems are necessarily value-laden, if theories are constructed to explain

is i itici Longino and
9The literature here is immense. For examples of these criuicisms, see Lon
Dog??lészr; uHubbard, Henifin, and Fried (1982); Gross and Averill (1983); Tcl)gggh'
and Rosoff 21978; 1979; 1981; 1984); Millman and -Kanter (1975) ‘Andersen_ ( )
Westkott (1979). :
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problems, if methodologies are always theory-laden, and if obsetva-
tions are methodology-laden, can there be value-neutral design and
interpretation of research? 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 2

™

~téxt"\in order to reveal the social meanings—the hidden symbolic and

“tructural agendas—of purportedly value-neutral claims and prac-

rices. ™ 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 epistemiology 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 Vvs. 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 exampies 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). See 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 modenfn
science have to contemporary scientific practice? What theory W;mlfl
ju_s;_ify__.regarding these metaphors as fundamental comp9r}ents ot. scl::;
entific explanations? How can metaphors of. geqder poht.lcs coc? in
to shape the cognitive form and content of scientific the«:rles and prac-
tices even when they are no longer overtly expre.ssed. And calr: ly;/(e
imagine what a scientific mode of knowledge-secking yould loo b'l €
that was not concerned to distinguish between objectvity and subjec-

wvity, reason and the emotions? _ '
tw;‘?;;h, a series of epistemological inquiries has laid the basis for an
alternative understanding of how beliefs are grounded in social expe-
riences, and of what kind of experience s.hould grqum'i the bellelfs we
honor as knowledge.'? These feminist ep¥stemolog1es imply a relation
between knowing and being, between eplst_emology a'nd metaphyzlcs,
that is an alternative to the dominant e‘plstemologles dev<_alopF ttlo
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'ﬁ.)r fe.minisrfl_is to explain a? appa.r-l
ently paradoxical situation. Feminismis 2 polmcal movement for SOCl:;
change. But many claims, clearly .motwated' by .femlmst. C(l))r'lciam ,
made by researchers and theorists 1n tbe social sciences, 1n bio (igy,
and in the social studies of the natural sciences appear more plausib 6_15
more likely to be confirmed by evidence—than therb.e‘h_efs they wou
replace. How can such politicized research be increasing the ol')]ecﬁgna);
of inquiry? On what grounds should these feminist clglms be justifie '

We can usefully divide the main feminist responses to this appare:ll
paradox into two relatively well-developed solutions and ope agenda
for a solution. I will refer to these three responses as feminist empiricism,
the feminist standpoint, and feminist po.stmodermsm. o "

Feminist empiricism argues that sexism and and'ro.centnsm arelsqglal
biases correctable by stricter adherence to the existing _me'thoc‘l‘o ogica
norms of scientific inquiry. Movements for social liberation “make 1t

. Smith (1974; 1977; 1979; 1981);

12Gee Flax (1983); Rose (1983); Hartsock (1983b); Smith (1974; 75 81);

Har?i?ﬁg (Tgsgb); I)Tee (1981). Haraway (1985) proposes 2 somewhat different episte
mology 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
the existing methodological norms of science. It is easier to gain ac-
ceptance of feminist claims through this kind of argument, for it iden-
tifies 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 in fact
deeply subverts empiricism. The social identity of the inquirer is sup-

posed to be irrelevant to the “goodness” of the results of research.
Scientific method is supposed to b¢ 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 & 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 suffi-
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. [t 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
fifteenth to seventeenth centuries, which produced modern science
itself; or of the effects of the proletarian revolution of the nineteenth
and early twentieth centuries. Think of the effects 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

YMillman and Kanter (1975, vii).
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to escape the control of science’s 'metl}odglogicall n01'tlmts. fl:::lrlg‘,ﬂg
appears that following the norms of inquiry 15 exactly W ato
i tric results. _ _
" '}rllglrs(:c ?enminist attempts to re.forrr.l what is perceived ;S'bad i(:(;::;i
bring to our attention deep logical mc.oh(.arences. a!n'd w gtt, g?olo !
cally, we can call empirical inadquacnes in ,emp"mc-lst e};:s et Lol %ela..
The feminist standpoint originates in Hegel’s thll'.lklnl% a log the rela-
tionship between the master and the slave and in t He ela (')a: ton of
this analysis in the writings of Marx, Engels, and the ngarl Mk
ist theorist, G. Lukacs. Brieﬁy', this propos'al argues ; at r(;lenerve_fse
inating position in social llfe’ resul‘ts in partial an . \zdeg rse
understandings, whereas womens subjugated position %r ides the
w;;o"s”sibility of more complete and less pvrarverse understand ing t: Fem-
inism and the women’s movement provide the theory and mo 1Zive_0f
for inquiry and political struggle that can transfqrm 'the {)lersp‘ecfelPable
women into a “standpoint”—a morally and §c1ent1ﬁca y pred bl
grounding for our interpretations a}nd explanations qf nature }z:nthes;) ol
life. The feminist critiques of soclal'z_md natu'ral science, W ]ef T
pressed by women or by men, are grounded in the .umvfegsa. 2}% ¢
of women’s experience as understood from tl}e perspective of ex:i:um av(;ids
While this attempted solution to thf: f:;?lsten‘lologlcal paradox woids
the problems that beset feminist empiricism, it generaltes ;:s owommit
sions. First of all, those wedded to efnp.lnas?n will be loath to ¢ e
themselves to the belief that the soqal 1de.nt1t'y .of the observ}eir Ca:;]ts
an important variable in the poFen-tlal ob]ect1v1Fy off res;:.arcre :fesr’ad'_
Strategically, this is a less convincing explanation for the § cater ac-
equacy of feminist claims for all but the already co.nvn'\cte ;)r s tll)n-a]
ticularly unlikely to appear ﬂplau51ble to natural scientists
i siasts. ) ‘
Saé%?siil[::trt?l on its own terms, the feminis.t s.tandpomt r.esp'(fmse ralilfiz
two further questions. Can there be a feminist s‘tandpo;nt 1dwo;1t1§re>
(or feminists’) social experience is d1v1<.ied by class, race, an c111 1 S
Must there be Black and white, workmg-'class anq prpfess;_t?na -l 3;-:
American and Nigerian feminist stan.d.pomt“s? This k‘mdl.o ’CO:Slh er
ation leads to the postmodernist skepticism: l?e}'haps reality’ ca pave
‘g structure only from the falsely universalizing perspective 0 ¢
master. That is, only to the extent that one person or group ca

4Flax (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 “share a profound skepticism regarding universal (or univ-

BFlax (1986, 17). Strains of postmodernism appear in all of the standpoint thinking.

Of this group, Flax has most overtly articulated also the postmodernist epistemological
issues. :
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ersalizing) claims about the existence, nature and powers of reason,
“progress, science, Janguage and the ‘subject/self.’ e
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. It _rqu_ires__s_eeking_ a solidarity
in our oppositions to the dangerous fiction of the naturalized, essen-
tialized, uniquely «human” (read “manly”) and o the distortion and
Nexploitation perpetrated on behalf of this fiction. It may require re-
jecting fantasized returns to the primal wholeness of infancy, preclass
societies, or pregender “ypitary” cONSCIOUSNESSES of the species—all of
which have motivated standpoint epistemologies. From this perspec-
tive, feminist claims are more plausible and less distorting only insofar
as they are grounded in 2 solidarity between these modern fractured
identities and between the politics they create. o

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 epistemologies 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
seeking to bridge a g2p 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
ferinist 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 2 demo-

16Flax (1986, .3). This is Flax’s list of the mainstream postmodernist thinkers and
movements. See 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 identiti

as gender—distinct individuals. 1 do not mean. to overwhelm th l l'cis
luminating lines of inquiry with criticisms so early in m studesf—lt-
suggest that they are not really feminist or that they have n}ot aden ?l
our understanding. On the contrary, each has greatly enhanced f)fll‘

ability to grasp the extent of androcentrism in scienc

they have made it possibl e. Collectively,
e for us t .
science. P o formulate new questions about

Itisa virtue of these critiques that they qui
the socxally damaging incoherences in all the nonfeminist discour:
Considered in the sequence described in this chapter, the mov:es.
from the .Woman Question in science to the more i'adic}:il Scienus
Qpetstron in feminism. Where the first three kinds of criticism primarii:;
:}sl % ips\;v t\:’(())merl: <l:1an be more equitably treated within and by science,
he last two ask how a science apparently so deeply involved in dis-
tinctively masculine projects can possibly be used for em
en.ds. 'Where the Woman Question critiques still conceptualize th
scientific enterprise we have as redeemable, as reformable, the Scien .
Question critiques appear skeptical that we can locate anytiiin mor lie :
and polltlcally worth redeeming or reforming in the scientigﬁc w:)lrlﬁ
view, its underlying epistemology, or the practices these legitimate.

ckly bring to our attention

ancipatory
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GENDER AND SCIENCE:
TWO PROBLEMATIC CONCEPTS

Feminist critics face immense obstacles in .try'mg to consvtlt'luct attht:l-1
ory of gender as an analytic category that is relevant to € e.lt.la u; :
sciences. These obstacles have their origins not only in familiar DU

: v N
inadequate notions of gender but also in certam.dogma.tlc views a'bolu
science toward which even feminists are often insufficiently criuical.

OBSTACLES TO THEORIZING GENDER

In such other disciplines as history, anthropolog.y,.anfl hterfaxr:é
the need to theorize gender appeared ogly after the llgltztflons.zct \; o

other projects were recognizgd. T'he woman worthies™ proj o s
* concerned with restoring and adding to the canons the voncets1 i gr
nificant women in history, novelists, poets, artists, and so fort. . Tt;:
achievements were reevaluated from a nonsexist ?erspe'ct_lve.. e
“women's contributions” project focused on womens pamggano;: in
activities that had already appeared as focuses of .an‘z}lys;f in o :S;
disciplines—in abolition and temperance st.ruggles, in ga; e.rm%:l o
tivities within so-called hunter cultures, In the wor.k o 513111 y
literary circles, for instance—but were still mnsperce(nlyed and uir::t ‘t:,:;
developed subject matters- Here, the goal of a less l1st03te c;l)mOWl_
of social life logically called for new ac':counts“o.f t}'mesela rea i, z:l hnow
edged disciplinary subject matters. Fl'nally,_ V}ctnmodogy . s ghismries
umented the previously ignored or mlsogymstlcal.ly lescribe histoni®s
and present practices of rape, wife al?use.:, Pl'OStltuthFi( incest,
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
:n 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, €.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
Sm”cl‘rli:: fact that these approaches, useful in the social_scnences andl
humanities, have been able to find only limited targets the natura
sciences has obscured to the science eritics the need for more adequate;
theorization of gender as an analytic category—with one 1m(port1rés
exception: in the critiques of biology, there have been great a veltpl ces
in providing more developed and accurate VIews of women 3 nat
and activities (see Chapter 4). Here the need to theorize gender as ‘;l][l
analytic category can be seen in identifications of a gap (lj:)et»\"eertie:: he
way men and women think about reproduction and.repro uctive t -
nologies, in questions about whether sex difference 1Fself is not an is .
of interest more to men than to women, 10 suggestions that scientific
method’s focus on differences might be implicated in the anclrocehtlrism
of such problematics, and in propos.als that the cor.icerxtil in El(‘): \:EZI;
anthropology, and psychology .W'lth interactive relationships: eﬂect ’
organisms, and between Organisms airid environments, rlnay rc}:1 fect
specifically feminine way of conceptualizing very abstract re atio.rtie upe S. .
But biology is only one of the focuses of the femir:;s; cri 1qde_r of
science. In general, the areas In v_vhich there 1s a nee orl genk -
an analytic category and the directions such theorizing should t(:la € "
remain obscure to many feminist critics o.f naFural science, and totally
incomprehensible to most nonfemioist scientists as well zfls }},nsmn?:(s;;
sociologists, and philosophers of science. At leasi some 0 t e:el.cr i
do have the resources of their social science disciplines and' 0 1terar);
criticism with which to try to understand natur'fll science in terrps o
gender categories. The methods of psychoanaly.sis,' histpry-, .soci(:1 l(;gzé
anthropology, political theory, arid literary criticism alve;i pi;oainin
valuable insights; however, sc1ent1ﬁc training (and I plicdu ef T eking
in the philosophy of science) is hostile to these methods 01 5¢ g

knowledge about social life, and gender theory is a theory about social

. . . ce
*However, these suggestions raise as many questions as they anS\t:'er. l:pfi(') :‘r:i:tapOb,-
does not this approach tend to universalize the feminine, and thereby rel P

. s 2, g sed
lematic modernist tendencies in feminism toward a politics (and epistemology) ba

. , . . al-
on identities rather than solidarities? And are not u(iiteracuaver ‘l‘:otd?sls Bl:)e :(t))tvg;s;ons
i i i f Darwinian dogma? 1hat 1s, 2
ternative to the hierarchical models of ? That I6 Q0 eing mtcr-

i i ent suggest the fruitfulness ot p
internal to the logic of theory developrp ) itfulne P
i i i history of the biological sciences: ,
active models at this moment in the i of d C Sclence T ely rec.
i i hical with interactive models re! y e
does not the desire t0 replace hierai'c : nte e
ognized political realities at this time 1n world history, rather than‘ only femin

characteristics? We shall pursue these questions later.v
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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 research 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 unselfconscious
interpretations, rationalizations, we all routinely provide to ourselves
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, research 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 fields—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 _alprope;t}; e(;fal:(-l
dividuals and their behaviors rather than also of social structu
1 systems. . o .
cor'llsﬁstplhysi:al sciences are the orig.in of thls positivist, ;x::}p:su;ila):
empiricist philosophy. Their nonsocial subject 1m;tteri tz;rclal reﬂeption
digmatic status of their methods appear to preciu .e' cx('1 " revaiem
on social influences on their conceptual systems; Iy ee ,m ;;ke et
dogma holds that it is the virtue of modern science todChemiStr
reflection unnecessary. We are told that modernphysxcs z:ln 1 Sdenc);
eliminate the anthropomorphizing charzf‘ctefls.tl'c o’f mle jeva clenee
and of the theorizing we can observe in primitive” cu t.ures:r 'aip o
dren—not to mention in the social sciences and h\}mamt_les. e
i woacitivism.” of modern science 1s to be found
progressiveness, the “positivism,” © n e o b -
entirely in its method. There 18 thopght to be no e
sicists, chemists, or biologists as cntlc_al theorlsts, consequ ul.ay,e lile
in their training or in the ethos of solpntlhc endeavor lt:nco angd o
developmeht or appreciation of the crmpal interpretive theory
that have proved so fruitful in the social sciences. ¢ ience are not
However, the history, sociolog).l, and.phllosophy of scienc e
themselves natural sciences. Their s_ub]ectt matters are so;naal et
and practices. In the philosophy gf scn_er;c:yth; f:cci:fl ése olrt\ ;S eon -
sces: in the history and socioio . : » :
abl;rc‘:(liieFf)sr Zi\t(licgrhctices. Whettz;.r idoal or real, social bellT(f{S ;nd ptrs;::llc;:\st
are the concerns of thesehdisciplm(;as.k'lﬁer‘e)V (()):13 \;21: emrz}reto 0! dger_
‘tical interpretive theory and SKilis ¥ s
gtl:rtu;:il:tglchow scifntists do and should explain the felgulant;eli r(l)(f \;lilsgree
and their underlying causal ten@encxes. The 'socut; ogy © knor atign
o aPPfoaCE, tt}llm‘l‘gh Ny ?35; f)i'nelrl:zg?(:ng ;hsep‘r‘:ociolggy of
with what we can call the “soci0 ogy e A
» o the exclusion of 2 sociology of .knowledge. nd
1::;(:1\_:;?;;’ too, has been stalwartly androcentric. Bu;‘ andrct)c;ntg;cfg;
not, its influence on thinking about natural science has yihemselves
within the philosophy of sciel:(nco or t;le' rr::(:u:;fl: i::;r:tclf(:)sn o Sociolog;;
i beginning to make mnroads 1 :
::tfl hsls(::z of Eciencg. The philosophy, sociology, and history of the

. AR ; 1
natural sciences have been dominated by empiricist philosophies hostil

ini iti f the natural sciences meet even
nist critiques of t meet
support my argument that femi iques of th rural sc L even
W(:;:gr h(E’sF:gity th’an g:]itiques in other areas; scientific rationality is directly imp
%; the maintenance of masculinity in our kl.nd o_f cul;ure. <nd knowes.
sGee Bloor (1977) for criticism of the sociologies of error
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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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- S
science’s story about itself as 2 kind of origins mythl. Sc1enc:>,i SatS:)llf;
image presents'a myth about w.ho “our km'd of people are ;m b
what destiny nature and sci'entlﬁc rationality hold .ml stor;z1 or ;1 .cat-
anthropologists tell us, origins myths frequently violate t et t\lret ythosé
egories they. generate: in other cultures they may report ba ey

cultures came into existence through incest, .ca}n'mbahsm, estia ;ty,
sexual unions between gods and mortals—activities supseqpently or-
bidden in those cultures. The origins myth for our sc:e;mﬁc cu!t}lrei
tells us that we came into existence in part thr9ugh 'the l_(md o; cnt'lcta
thought about the social relations between medieval inquiry and socie y

that is subsequently forbidden in our scientific culture. This is a mag- -

ical—perhaps even a religious or mystical—conception of 1dea'l lfr}ow!-
edge-seeking. It excludes itself from the categories and activities 1(t1
prescribes for everything else. It recommen_ds that we understan !
everything but science through causal analyses and critical scrutiny o

inherited beliefs.

THE DOGMAS OF EMPIRICISM

Empiricist conceptions of scientific met.h(_)d anfl the scientific enter-
prise create obstacles both for and in feminist 'thmklr_lg about ;cnetr.xc;;
I suggest that we should regard these r'nystl’f,ymg' t.)ehefs as re e}(i i0
of and additions to the “dogmas of empiricism famnhar to philosophers.

In the 1950s, the philosopher of science Willard Van Ormatr)\ QEme
.dentified two dogmas of empiricism that l}e_ thought should c—;) aban-
doned. “Modern empiricism has been conditioned in large part by tv\t/lo
dogmas. One is a belief in some fundam.ental' cleavage be;wei_n trutt ,-Z
which are analytic, or grounded in meanings 1ndeper}dent y (’)1‘ hmat ;1: :
of fact, and truths which are synthetic, or grounde(! in fact. The ott e
dogma is reductionism: the belief that each meanmgt}xl staftemen. 1s:
equivalent to some logical construct upon terms which re_:llefr todm(;
mediate experiencc.”8 Quine argued that both dogma§ were illfoun les,
and that if they were abandoneq, we would be inclined to see as e csl
clear the purportedly firm distinction between natural §c1ence;1 a:(ll !
speculative metaphysics. We would also recognize pragmatic ﬁstanl a v
as the best we can have for judging the adequacy of scientific ¢ ;ﬁns.

Since then, historians and sociologi'sts of science as well as pfl os-
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
accép_tancé 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
agree 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 I 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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Science. . .
I g:ize‘ilready hinted at one of these 'dogm:.ls:. the l?cllef that '§c1enc;
s a fundamentally unique kind of social activity. Like .other kinds ;)
origins stories, the ideology of science claims that science prop(ejr y
violates the categories it generates. We are told that liluman under-
standing is decreased rather than mcr.eased l')y' 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 re:jllm oi
the completely human—at least in their own view z_md the view o
science enthusiasts. It sets limits on human rationality for what are
best thought of as religious or mystica}l reasons. o )
We can illustrate that the problem lies in inadequate conceptions 0
scientific rationality rather than in spec_iﬁcally feminist claims by cdon-
sidering the following hypotheses—which do Dot even refer to gen e:r.l
A. The predictable contribution that. physics could mal'«? t(: socia
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
ial stratification. '
SO(?;]While individual scientists may well be motivaFeFl by the loftiest
of personal goals and social ideals, their current activity in faitbfunlf-
tions primarily to increase profit for and maintain social control by the
r the many. :
feVYr}(:Z:e claims rrziay be true or false; 1 think tl.ley are <floser to truzlh
than to falsity. Determining their truth or falsuy.——theu' correspox} -
ence with the way the world is—should be considered a matter for
empirical investigation. Yet these statements appear blgsphemi)élshto
the vast majority of both scientists and r}onsc1ent1$ts—nf)t bo hy-
potheses that should be scientifically inve'stngated to determine w'h.et lclar
or not they can be refuted but psycholog1c:§lly,. morally, and polltllcla' y
threatening challenges to the Western faith in progress throug 1;11-
creased empirical knowledge. They 'also appear as qhal}enges to the
intelligence and morals of the very bright and well-intentioned women
and men who enter and remain in science. Thc? usual responses to sucl(;
suggestions are raised eyebrows, knowing smiles (not dlrecttleddtlowar
the speaker), or overtly hostile glares—responses that are hardly pﬁr;
adigms of rational argument. Alternatively, listeners may indicate tha
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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 fecling 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, ethics, 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 separateness of science from society will
say that maybe science is not immune from a// kinds of social influences;
anyone can see that idiosyncrasies 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 yes, 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 responsible for the purportedly inherent progres-
siveness in scientific method, in model claims in physics, in the math-
ematical language of science, and in logical reasoning. If, as I 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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!ogic 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 Unique 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
.gf beln_efs, 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-
u'lar 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
rol_e. And controlled experiment is not a modern invention—after all
Aristotle was an experimentalist. Moreover, just try to identify th(;
formal methodological features of knowledge-seeking 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 de;luction.

"“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 nc.)nscientiﬁc_ ex-
planation is science’s attitude toward its claims." That is, what makes
a belief or activity scientific is the psychological stance one takes towa_rd
it. In all other kinds of human knowledge-seeking, we can ident.ify
assumptions that are regarded as sacred, as immune from“ I‘C.fllt.al.ZlOI;ly
by experience; the explanations offered by non—\'Vester.n', 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. o . .

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 tiiei'e are no uncaused
physical events? Or that we can meaningfully distinguish between the
world’s physical and nonphysical events or pifoc.esses?

In light of these kinds of considerations, it is hard to see why a
distinctively feminist science would have to produce a new methf)d,
at least if we mean by scientific method no more than (1) Puttmg_ beliefs
to the test of experimental observation, (2) relying on m'duction 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 second and third are not characteristk': of
what everyone counts as the most methodologically rigorous inquiry.
What we have in this dogma is the reduction of the purportedly in-

herent progressiveness of science to a mythologized and obscure notion -

of its method (this should be—but is not always—what féminists crit-
icize 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 iii the history gf the
philosophical and scientific preoccupation wit.h 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

Upopper (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-seeking? And is it true that mathematical staterhents 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 areas. 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-neutral
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
ferninist criticisms can appear to support the claim ‘that spt:cnﬁc ex-
amples of sexist and androcentric science ‘are.only cases.of bad sc;
ence”; that greater attention to the meth(.)dolog.lcal constraints rpodeled
by physics for all inquiry would result in a science free of sexism an
androcentrism. o .
The fact is, however, that all the reasons social scientists have given
for thinking that social inquiry requires fundamentglly d.1ffe}'ent meta-
physical assumptions and methods fr(?m those of inquiry In ph'ysms
can be understood as reasons for thinking that the status of phySl.cs_ as
the model of science should deteriorate." 1 will argue that a cyltlcal
and self-reflective social science should be the model for all science,
and that if there are any special requirements for a_dequate explanations
in physics, they are just that——specx:al, (We wn.ll see that much ;)lf.
biology should already be conceptualized as socna! science. Thought
of as the bridge between—or, from a postmodernist perspective, the
crucible in which are forged—the natural and the socna'l, nature and
culture, biology must frequently make kinds of rpetaphysmal fmd meth-
odological assumptions that are foreign to physics a.m'i chemistry.) Let
us see how the arguments about the different conditions for ac!equate
social inquiry can be transformed into arguments for regardmg the
conditions of scientific explanation in physics as Qonpara‘dngmgtxc. |
In the first place, the subject matter of physics 1s s_o'mucb less
. complex than the subject matters of biology and the 59c1al sciences
that the difference amounts to a qualitative rather than just 2 quanti-
tative one. Physics looks at either simple systems or simPle aspects of
complex systems. The standard model of the solar system 15 an example
of the former; the aspects of physiological or ecologlcal systems that
physics can explain are examples of the .la}tter. A major reason for tlll(e
simplicity of these systems and the ability of i.ihell‘ models to ma ;
reliable predictions is that they are conceptualized as self-containe
and deterministic. Yet human activity can have consequences for th.e
functioning of the solar system—we could, presu.mably, 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

12Gee Fay and Moon (1977) for a review of how mainstream philosophers think about
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 irrelevant 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. He 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-seeking.
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
fqr the actor—skills that have no analogue in physics. Indeed, the
dlfferences between the ontological assumptions and methods a;; ro-
priate for physics and social inquiry are even more extensive than SPl)lch
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
soc1.al theorists have taken just such culturewide irrationality as their
subject matter. Why, then, should we-take as the model for all knowl-
edge-seeking 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
Fralnfad to examine critically the social origins and often irrational social
fmpllcatlons of their conceptual systems. For instance, would not phys-
ics be.neﬁt from asking why a scientific world view with physics as};ts
paradigm excludes the history of physics from its recommendation that
we seek critical causal explanations of everything in the world around
qs? Only if we insist that science is analytically separate from social
llfe. 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
phys!cs should be the paradigm of scientific knowledge-seeking. If
physics ought not to have this status, then feminists need not “pr%ve”
that Newton’s laws of mechanics or Einstein’s relativity theory are
value-laden in order to make the case that the science we ha}\,/e is
suffused with the consequences of gender symbolism, gender struc-
ture, and gender identity. Instead, we should regard pl;ysics as simpl
the far end of the continuum of value-laden inquiry traditions E\lr)ez
though there are good historical reasons why physics gained ;uch a
central position in the thinking of philosophers and scientists, we need
to askrw}.lether its paradigmatic status today should be reéarded as
anaf:hromstic, 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 n%a
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 I
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.
The 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 strategies, and methods of proof were “discov-
ered” 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 toan absurdity both the very idea of a radical feminist critique
of the scientific world view and the possibility 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-
.v1dcr the justificatory grounds for itself. To avoid vicious circularity
justificatory .grounds always must be found outside the conceptuai
system one is trying to justify. The axioms of mathematics are no
exception to this rule. Leading mathematical theorists point out that
the ultimate test of the adequacy of a 'mathematical concept or probf
filways 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 mathematiés 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
d(? not permit a review of this history."* But on the basis of this now
w1de§pread (if not totally convincing to all mathematicians) under-
‘s‘ta.ndmg .of ’tbe status of mathematical “truths,” we should think of
dlS'Cf)VerleS " 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 time. They show that the plausibility or usefulness
of wl}at have sometimes appeared as impossible, contradictory, math-
c.:matlcal concepts has had to be socially negotiated."* One kind c;f social
imagery for thinking about mathematical objects comes to replace an-
ther. For example, the ancient Greeks—no mean mathematicians—
dfd not regard one, the first in a series 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). Kli
i ) . Kl
Andrzej Mostow"skx, Hermann Weyl, Haskell B. Curry, ]ohrf von %\Ieu::n:rgl;::tri}:\ﬁ
Russell, Kurt Godel, and Quine are among the eminent mathematicians ané logicians
wl:? have defended a pragmatic view of mathematical truth. ®

See Bloor (1977) for discussion of these cases.
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