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VIEWPOINT 

Hand, Brain, and Heart: A Feminist 
Epistemology for the Natural Sciences 

Hilary Rose 

Science it would seem is not sexless; she is a man, a father 
and infected too. [Virginia Woolf, Three Guineas] 

This paper starts from the position that the attitudes dominant within 
science and technology must be transformed, for their telos is nuclear 
annihilation. It first examines the achievements during the 1970s of 
those who sought to analyze and critique capitalist science's existing 
forms and systems of knowledge and goes on to argue that their critiques 
(which may well have been developed with a conscious opposition to 
sexism) are theoretically sex blind. Their analysis of the division of labor 

stops short at the distinction between the manual and mental labor as- 
sociated with production. Indifferent to the second system of pro- 
duction-reproduction-the analysis excludes the relationship of sci- 
ence to patriarchy, to the sexual division of labor in which caring labor is 

primarily allocated to women in both unpaid and paid work. Transcen- 
dence of this division of labor set up among hand, brain, and heart 
makes possible a new scientific knowledge and technology that will en- 
able humanity to live in harmony rather than in antagonism with nature, 

I would like to thank the editorial collective of donnawomanfemme for publishing an 
earlier version of this essay as "Dominio ed Esclusione" (see 17 [1981]: 9-28). Too many 
members of the invisible college of feminist scientists have provided encouragement and 
helpful comments for me to list them here. 

[Signs: Journal of Women in Culture and Society 1983, vol. 9, no. 1] 
? 1983 by The University of Chicago. All rights reserved. 0097-9740/84/0901-0008$01.00 
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including human nature. The necessity and magnitude of the task must 
be recognized. 

The Needfor a New Science 

Over the past dozen years the critique of science and technology has 
focused attention on the ways in which existing science and technology 
are locked into capitalism and imperialism as a system of domination. 
This denunciation has served two functions. Negatively, it has facilitated 
the growth of an antipathy to science that rejects all scientific investiga- 
tion carried out under any conditions and at any historical time. More 

positively, it has set itself the difficult task of constructing, in a 

prefigurative way, both the forms and the content of a different, 
alternative science-one that anticipates the science and technology pos- 
sible in a new society and, at the same time, contributes through in- 

novatory practice to the realization of that society. This paper aligns 
itself with such a venture, while recognizing that-with its false starts as 
well as real achievements, its perilous balancing between atheoretical 
activism and abstract theoreticism-the project is not without its con- 
tradictions and difficulties. Feminism is just beginning to recapture the 
full force of Virginia Woolf's insight: science it would seem-to rephrase 
her-is neither sexless nor classless; she is a man, bourgeois, and in- 
fected too. 

The trouble with science and technology from a feminist perspec- 
tive is that they are integral not only to a system of capitalist domination 
but also to one of patriarchal domination; yet to try to discuss science 
under both these systems of domination is peculiarly difficult.1 Histori- 

cally, it has been women outside science, such as the novelist and essayist 
Virginia Woolf, or the ex-scientist, now writer, Ruth Wallsgrove, or the 

sociologist Liliane Stehelin who have dared to speak of science as male, 
as part of a phallocentric culture.2 For women inside science, protest has 

1. Since this paper was vwritten, the debate concerning the possibility of moving be- 

yond dualism has sharpened wvith the publication of Lydia Sargent's edited collection 
Women and Revolution: A Discussion of the Unhappy Marriage of Marxism and Feminism (Boston: 
South End Press, 1981). While I am attracted to the theoretical project of a unified expla- 
nation, as elaborated within this collection, e.g., by Iris Young, the political and theoretical 
conditions for its achievement seem to me to be premature. The fruitful analysis of gender, 
class, and ethnic divisions of labor is likely to continue in both dualistic and unitary forms. 

See, e.g., the special issue entitled "Development and the Sexual Division of Labor": Signs: 
Journal of Women in Culture and Society, vol. 7, no. 2 (Winte- 1981). 

2. Ruth Wallsgrove, "The Masculine Face of Science," in Alice through the Looking Glass, 
ed. Biighton Women and Science Group (London: Virago, 1980); Liliane Stehelin, "Sci- 
ences, Women and Ideology," in The Radicalisation of Science, ed. Hilary Rose and Steven 
Rose (London: Macmillan Publishers, 1976); also Hilary Rose and Steven Rose, eds., Ideol- 

ogy oJfin the Sciences (Boston: Schenkman Publishing Co., 1979). 
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been much more difficult. Numbers are few and developing the network 
among isolated women is intractable work. Yet as we enter the eighties 
an invisible college of feminist scientists is beginning to assemble.3 One 
of the new voices breaking through from within the laboratory is that of 
Rita Arditti, who, having worked in the competitive and macho world of 
genetics, was radicalized by the antiwar movement.4 She became a 
feminist through this experience and now argues that nothing less than a 
new science will serve. 

Apart from a handful who wrote pioneering papers, feminists in the 
early days of the movement avoided the discussion of science, often 
retreating into a total rejection of science as the monolithic enemy. 
Doing science became an activity in which no serious feminist would 
engage. But there arose a growing political threat as, during the 1970s, a 
new wave of biological determinism sought to renaturalize women. It has 
required women biologists-or women who will enter the terrain of 
biological knowledge-to contest its claims. Doing biology is thus no 
longer seen as hostile but as helpful to women's interests, and in- 
creasingly it is possible to go forward from this essentially defensive 
purpose to the much more positive goal of seeking to show how a 
feminist knowledge of the natural world offers an emancipatory rather 
than an exterminatory science. The task of developing a feminist cri- 
tique of existing science and of moving toward an as yet unrealized 
feminist natural science is at once more difficult and more exciting than 
the academically respectable activity of making descriptive reports on 
women's position within science. There is a watershed between work 
carried out within a transformative view of women's destiny and projects 
shaped by the main variants of structural functionalism still extant. For 

3. See, e.g., Ann Arbor Science for the People Collective, eds., Sociobiology as a Social 
Weapon (Minneapolis: Burgess Publishing Co., 1977); Susan Griffin, Woman and Nature: 
The Roaring inside Her (New York: Harper & Row Publishers, 1978); Lila Leibowitz, 
Females, Males and Families: A Biosocial Approach (North Scituate, Mass.: Duxbury Press, 
1978); Ethel Tobach and Betty Rosoff, eds., Genes and Gender I: On Hereditarianism and 
Women (New York: Gordian Press, 1978); Ruth Hubbard and Marian Lowe, eds., Genes and 
Gender II: Pitfalls in Research on Sex and Gender (New York: Gordian Press, 1979); Ethel 
Tobach and Betty Rosoff, eds., Genes and Gender III: Genetic Determinism and Children (New 
York; Gordian Press, 1980); Signs:Journal of Women in Culture and Society (special issue enti- 
tled "Women, Science, and Society," esp. the papers by Donna Haraway, Adrienne Zihlman, 
Helen Lambert, Marian Lowe, and Ruth Bleier), vol. 4, no. 1 (Autumn 1978); Carolyn 
Merchant, The Death of Nature: Women, Ecology and the Scientific Revolution (San Francisco: 
Harper & Row Publishers, 1980); Ruth Hubbard, Mary Sue Henifin, and Barbara Fried, 
eds., Women Look at Biology Looking at Women (Cambridge, Mass.: Schenkman Publishing 
Co., 1979); Janet Sayers, Biological Politics: Feminist and Anti-Feminist Perspectives (London: 
Tavistock Publications, 1982). 

4. Rita Arditti, "Feminism and Science," in Science and Liberation, ed. Rita Arditti, Pat 
Brennan, and Steve Cavrak (Boston: South End Press, 1979); James Watson's The Double 
Helix (New York: Atheneum Publishers, 1968) was to provide an even more demystified 
account of how science really gets done-one more honest (not least in its acceptance of 
machismo) than perhaps he himself had intended. 
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feminist analysis, unlike developed Marxist theory-though like early 
Marxism-calls for interpretation constantly tested not simply against 
the demands of theory, but always and incessantly against the experience 
of the specific oppression of women. 

Here I shall first, briefly, set out the theoretical achievements of the 
radical critique of science, making plain the weaknesses that stem from 
its one-sided materialism. Second, drawing on the fast-developing 
feminist analysis of the links between women's paid and unpaid labor, I 
shall suggest not only why women are by and large excluded from sci- 
ence, but also what kind of science the exclusion produces. Last, and 
most tentatively, I pick out some of the examples of a new science that 
have been developed through the feminist movement. 

The Radical Critique of Science 

The critique of science was to explode into practice and to struggle 
into theory during the radical movement of the late 1960s and early 
1970s. The numerous issues contained in the class and social struggles of 
the movement were frequently narrowed and constrained as the 
theoreticians filtered the wealth of lived experience through the abstract 
categories of theory. From an early rhetoric that attacked with a certain 
evenhandedness the class society, imperialism, racism, and sexism (those 
who were black, colonized, or women might well have had doubts about 
their equal prioritization in practice as well as in rhetoric), the theoreti- 
cians were to develop two main lines of analysis. The first considered the 

political economy of science, and the second took up the relationship 
between science and ideology. While the two are linked at many points, 
work in political economy was more coherently developed; work on the 
debate over science and ideology was and remains more problematic. 
The need to reply immediately to the ideological attacks of a racist or 
sexist science accelerated as the crisis deepened; it was difficult simulta- 
neously to resist the attack and to analyze the issues. Indeed, the hostility 
to science within the movement so conflated science and ideology that it 
aided the growth of attitudes that rejected science altogether.5 

The socialist tradition, at least up to the sixties, believed that the 
advances of science would automatically create problems that capitalist 
society could not solve; hence in some way science was at least "neutral," 
at best allied to those working for a new and socially just society. Such a 
neutral science was seen as uninfluenced by class, race, gender, national- 

5. Hilary Rose, "Hyper-reflexivity: A New Danger for the Countermovements," in 
Countermovements in the Sciences: Sociology of Science Yearbook, ed. Helga Nowotny and Hilary 
Rose (Dordr-echt: Reidel, 1979); and Hilary Rose and Steven Rose, "Radical Science 
and Its Enemies," in Socialist Register, ed. Ralph Miliband and John Saville (Atlantic High- 
lands, N.J.: Humanities Press, 1979). 
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ity, or politics; it was the abstract accumulation of knowledge-of facts, 
theories, and techniques-which could be "used" or "abused" by society. 
The experiences of the sixties and seventies overthrew such notions of 
science. What the sixties' radicals discovered in their campaigns against 
an abused, militarized, and polluting science was that those in charge of 
neutral science were overwhelmingly white, male, and privileged occu- 

pants of positions in advanced industrialized society. The antihuman 

technologies that science generated were being used for the profit of 
some and the distress of many. Thus, the politics of experience brought 
the radical movement's attitudes toward science into a confrontation 
with the orthodox Marxist analysis of science. 

The latter had claimed that there was an inevitable contradiction 
between the productive forces unleashed by science and the capitalist 
order. Hence, science could not be used to its full creative potential 
within capitalism, and attempts to control the forces of technological 
innovation would ultimately lead to the destruction of capital. Embodied 
in Bernalism (though perhaps exaggerated there from what is strictly to 
be found in the work of John Desmond Bernal), this old belief of the 
Left that science, technology, and socialism have a necessary relationship 
was, in time, abandoned, but no critical alternative to bourgeois science 
was set in its place. Hope for that lay buried in the cupboard of the 

Lysenko affair, and fashioning a critique of science has been carried out 
in relative isolation from the mainstream of Marxist scholarship.6 

The Lysenko affair epitomizes the period from the 1930s to the 
1940s in the Soviet Union during which there was an attempt to develop 
a specifically proletarian interpretation of all culture, including the 
natural sciences. Against the more cautious views of geneticists, Trofim 

Lysenko advanced the thesis that acquired characteristics are inherited. 
He set his social origins as a peasant (and thus his experiential knowl- 

edge) against the aristocratic origins (and therefore abstract knowledge) 
of his leading opponent, Nikolai I. Vavilov. The debate was resolved by 
Lysenko's falsified statistics on the amounts of grain produced according 
to his theory and this resolution was sustained by the imposition of 
Stalinist terror. In 1940 Vavilov was arrested and Lysenko set in his place 
as director of the Institute of Genetics.7 

6. The writings of John Desmond Bernal were central among socialist scientists of the 
thirties, esp. The Social Functions of Science (London: Routledge & Kegan Paul, 1939). 
Bernalist ideas remain only in old Left theories-whether those of official communism or 
of the Trotskyist faction-extending as it were from the Soviet academician Mikhail Mil- 
lionshchikov to the fourth international theorist Ernest Mandel. See Mikhail Mil- 
lionshchikov in The Scientific and Technological Revolution, ed. Robert Daglish (Moscow: 
P-ogi-ess Publishers, 1972), pp. 13-18; and Ernest Mandel, Late Capitalism (London: New 
Left Books, 1975). 

7. The Lysenko affair was neglected for almost thirty years by Marxists. In the mid- 
seventies the American biologists Richard Lewontin and Richard Levins and the French 
philosopher Dominique Lecourt broke the long silence. Lewontin and Levins, "The 
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Marxist scholarship shrank from analyzing the circumstances and 
implications of this failed cultural revolution and retreated to the posi- 
tion that there is only one science-by implication, bourgeois science. 
Thus, when the radical movement turned to Marxist analysis of the 
natural sciences, it found embarrassed silences. Nor was the movement 
helped by the special status of science within Marxism as a body of 
thought-from Marx's and Engels's claims for a scientific socialism, to 
Lenin's enthusiasm for Frederick Taylor's application of scientific 
methods to the production process, to Louis Althusser's influential pro- 
ject to depersonalize Marxist analysis so as to make it truly scientific. 

The Myth of the Neutrality of Science 

While here I have deliberately focused on the writing of those who 
have been influential within the radical science movement, over the last 
decade or so there has also been a dramatic shift in the history, philoso- 
phy, and sociology of science. A sophisticated form of externalism 

holding the thesis that scientific knowledge is structured through its 
social genesis has become common to all three, so that research is aimed 
at demonstrating how interests fashion knowledge.8 Thus, while 
Thomas Kuhn's work marked the beginnings of the thaw for an age that 
seemed forever frozen in the timeless certainties of positivism and the 
Vienna circle, it was a mathematician, historian of science, and political 
radical-Jerome Ravetz-who posed the question of why and how sci- 
ence is a social problem.9 To answer this, Ravetz examined the circum- 
stances in which scientists actually produce scientific knowledge. Aban- 

doning the heady and very abstract Popperian theory of "bold con- 
jectures and refutation,"10 he asked: What do scientists actually do? 

Through an examination of the production of science from the 
seventeenth to the nineteenth century he argued that, whereas in the 

Problem of Lysenkoism," in Ideology of/in the Sciences (n. 2 above); Lecourt, Proletarian 
Science? The Case of Lysenko (London: New Left Books, 1977). 

8. This project has been particularly associated with the Edinburgh school and the 

"strong" program in the sociology of knowledge, and would include the work of Barry 
Barnes, David Bloor, and Donald McKenzie. Ultimately epistemologically problematic, the 

approach has facilitated a critical view of science. For a feminist use of a sophisticated 
externalism that avoids the excesses of the stiong program, see Elizabeth Fee, 
"Nineteenth-Centu-y C-aniology: The Study of the Female Skull," Bulletin c( the Histoty of 
Medicine 53 (1980): 415-33; Donna Haraway, "Animal Sociology and the Natural Econ- 
omy of the Body Politic Part I," and "Part II," Signs:Journal of Women in Culture and Society 
4, no. 1 (1978): 21-60. 

9. Jerome R. Ravetz, Scientific Knowledge and Its Social Pioblems (New York: Oxfo-d 
University Press, 1971). 

10. Karl R. Popper, Conjectures and Refutations: The Growth of Scientific Knowledge (Lon- 
don: Routledge & Kegan Paul, 1963). 
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early period science was considered a craft, it increasingly adopted in- 
dustrialized methods of production as it entered the twentieth century. 
Where the craft worker had labored alone, or with a couple of appren- 
tices, the new system required substantial capital, a large group of scien- 
tists, a clear division of labor between them, and common goals to be set 
and managed by a scientific director. 

Ravetz held that this industrialization of science has produced its un- 
critical character. In an essentially romantic and libertarian political re- 
sponse, he called for the deinstitutionalization of science. When tied to 
the state and industry, science must inevitably lose its critical force and 
become an agent of oppression. If a true science is to reachieve the 
liberating role it had in the time, say, of Galileo, it must, like Galileo, 
once more stand in opposition to institutionalized science. It must be- 
come critical. The problem with Ravetz's position is that it is idealist in 
both senses. Although we have seen the welcome development of a 
handful of deinstitutionalized scientific ventures, it would be unrealistic 
to consider their contribution a sign of the restructuring of science, since 
their access to the means of scientific production is minimal.11 

Less attracted than Ravetz by alternatives outside science, and more 
oriented toward contesting existing science, others within the radical 
science movement were nonetheless pursuing the same theoretical con- 
cerns. They were revolted by the genocidal science that the United States 
employed in the war in Southeast Asia and by the expanding new 
technologies of urban repression at home. They asked, How can science 
claim to be ideologically pure, value-free, and above all neutral, when 
even a well-regarded text entitled The Scientific Method offers as an 
example of scientific development the making and testing of napalm on 
a university playing field, without any references to ethical or political 
problems? From the "use and abuse" model, in which science remained 
fundamental, basic, and pure, though possibly abused by political others, 
the New Left-to the equal concern of both the scientific establishment 
and the Old Left-had laid siege to the myth of the neutrality of science 
itself.12 

A new political economy of science, associated with the physicist 
Marxists Marcello Cini, Michelangelo de Maria, and Giovanni Cicotti,13 
was to argue that bringing science into the capitalist mode of production 
meant that knowledge itself, as the product of scientific labor, had been 

11. These ventures are documented primarily in alternative magazines, particularly 
those associated with anarchism, but see also Nowotny and Rose, eds. (n. 5 above). 

12. Hilary Rose and Steven Rose, "The Myth of the Neutrality of Science," in Arditti, 
Brennan, and Cavrak, eds. (n. 4 above). 

13. Giovanni Cicotti, Marcello Cini, and Michelangelo de Maria, "The Production of 
Science in Advanced Capitalist Countries," in The Political Economy of Science, ed. Hilary 
Rose and Steven Rose (London: Macmillan Publishers, 1976). (This essay unfortunately is 
not included in the American edition, published by G. K. Hall in 1979.) 
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made a commodity. In this analysis, scientific knowledge is no longer 
timeless but has value only at a particular time and a particular place. For 

industry the patent laws already encompassing physics and chemistry 
and presently reaching into the burgeoning area of biotechnology are 

designed to police ownership patterns.'4 For the basic sciences the re- 
wa-ds go to those who publish the knowledge first. The very process of 
diffusion reduces the value of the knowledge (typically produced in the 
elite institutions of the metropolitan countries) by the time it is trans- 
ferred to the nonelite institutions in the periphery. The value of the 

knowledge as it passes from the center of production to the periphery 
declines as surely as that of a car as it moves from second to third hand. 

The change in the mode of scientific production, its loss of critical- 

ity, and its subjugation to the laws of commodity production are fea- 
tures of the sciences most closely integrated with the reproduction of 
social and economic power. The physical sciences, above all physics itself, 
are at once the most arcane and the most deeply implicated in the 

capitalist system of domination. At the same time, the physical sciences 
more or less successfully exclude any more than small numbers of 
women. These industrialized sciences would appear to be highly re- 
sistant to feminist reconceptualization, not least because the success of 
feminist theory has lain in areas such as history, philosophy, and 

sociology-all characterized by little capital equipment per worker and 

by craft methods of production. 

The Social Origins of Science as Alienated Knowledge 

While many within the radical science movement were influenced by 
the writings of the Frankfurt school, it was Alfred Sohn Rethel, as part of 
that tradition, who was to seek to explain the social origins of the highly 
abstract and alienated character of scientific knowledge.15 Drawing on 
historical material, he suggested that abstraction arises with the circula- 
tion of money; but he went on to argue that the alienated and abstract 
character of scientific knowledge has its roots in the profound division of 
intellectual and manual labor integral to the capitalist social formation. 
Scientific knowledge and its production system are of a piece with the 
abstract and alienated labor of the capitalist mode of production itself. 
The Cultural Revolution, with its project of transcending the division of 
mental and manual labor, was seen by Sohn Rethel and indeed by many 
or most of the New Left as offering a model of immense historical 

significance. They saw within this movement not only the possibility of 

14. David Noble, America by Design (Cambridge, Mass.: MIT University Press, 1979). 
15. Alfred Sohn Rethel, Intellectual and Manual Labour (London: Macmillan Pub- 

lishels, 1978). 
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transcending hierarchical and antagonistic social relations, but also the 
means for creating a new science and technology not directed toward the 
domination of nature or of humanity as part of nature. Especially at 
present, when assessment of the experience of the Cultural Revolution is 
problematic, it is important to affirm our need of the project it under- 
took. 

In a world where the alienation of science and technology confronts 
us in the pollution of the seas, the cities, the countryside-and in the fear 
of nuclear holocaust-such a longing cannot be dismissed as merely 
romantic. Its realization may rather be a guarantor of our survival. Cer- 
tainly aerospace workers in Britain-not easily equated with romantic 
intellectuals-have in their practice come to conclusions very similar to 
those of Sohn Rethel. Beginning with their opposition to the threat of 
redundancy and with a moral distaste for being so deeply involved in the 
manufacture of war technology, the workers went on to design, and in 
some cases to make, socially useful technologies such as the road-rail bus. 
In this they have simultaneously both contested the division of mental 
and manual labor in the production of technology and, through the 
unity of hand and brain, begun the long struggle to transform the com- 
modity itself. 6 

The Second System of Domination 

Despite the advances made through the critique of science pursued 
during the 1970s, the critique is, in a theoretical sense, sex blind. It is not 
that the critics have been insensitive to the problems of sexism and 
racism; many have honorable records in trying to contest them. It is 
rather that the theoretical categories make it impossible for them to 
explain why science is not only bourgeois but male. For it is unequivo- 
cally clear that the elite of science-its managers and the constructors of 
its ideology-are men. Within science, as within all other aspects of pro- 
duction, women occupy subordinate positions, and the exceptional 
women who make it in this man's world only prove the rule. Yet this 
exclusion of half of humanity means that the 1970s' critics of science, 
while they grappled with the structuring of science and technology 
under capitalism, failed to grasp the significance of-or even to 
recognize-the structuring under patriarchy, that second and pervasive 
system of domination. Indeed the radical science movement itself was to 
reflect in its practice much of the sexism of the social order it opposed. 
Nonetheless, the critique laid successful siege to claims that science and 

16. Mike Cooley, Architect or Bee? (Slough, England: Hand and Brain Press, 1980); 
Dave Elliot and Hilary Wainwright, The Lucas Plan: A New Trade Unionism in the Making 
(London: Allison & Bushy, 1982). 
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technology transcend history, and made plain as well the class character 
of science within a capitalist social formation. Science as an abstraction 
came to be analyzed as an ideology having a specific historical develop- 
ment within the making of capitalism. Demystifying science exposed the 

myths that had served to integrate science and mask its internal con- 
tradictions and external functions. 

Yet within the radical critique of science there remained a dis- 

juncture between actual struggle, on one hand, and theorizing, on the 
other. Looking back over the writing of the sixties and early seventies, it 
is difficult not to feel that, as the critical work became more theoretical, 
more fully elaborated, so women and women's interests receded. Thus, 
this writing gives no systematic explanation of the gender division of 
labor within science, nor, despite its denunciation of scientific sexism, 
does it explain why science so often works to benefit men. By attributing 
the exclusion of women to ideology, it ignores the possibility that there is 
a materialist explanation, nowhere hazarding the suggestion that it is in 
the interests of men to subordinate women within, as well as without, the 

production system of science. It is taken for granted that the 
domination/subordination, oppressor/oppressed relationship between 
men and women is either irrelevant or is explained by the production 
process. 

Feminism as Materialism 

Yet this prioritization of the production process ignores that other 
materialist necessity of history-reproduction. The preoccupation with 

production as a social process with a corresponding social division of 
labor and the neglect of reproduction as an analogous process with its 
division of labor perpetuates a one-sided materialism. It cannot help us 
understand our circumstances, let alone transcend them. 

Reproduction has, meanwhile, been a central focus of the feminist 
movement in both pragmatic social struggle and theoretical explanation. 
It is not by chance that the movement has been concerned with abortion, 
birth control, sexuality, housework, child care-indeed, with all those 
matters that had been trivialized into silence in the long period since an 
earlier wave of feminism. Even though now most Left journals will find 

space occasionally or even regularly for articles by feminists, the exercise 
remains relatively tokenistic, as the "important" articles dealing with the 

present crisis show few signs of integrating feminist theory. More than 
ever, feminists must insist on the significance of the division of labor and 

prevent the "renaturalization" of women's labor. Economic, political, 
and ideological pressures can make it seem only right to restore woman 
to her "natural" place. Science as the great legitimator is, as usual, of- 

fering its services. 
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The Labor of Love 

If we are to understand the character of a science denied the input 
of women's experiences, feminists must return to the sexual division of 
labor within the household, which, in science as elsewhere, finds its 
ironic echo in paid labor. Women's work is of a particular kind-whether 
menial or requiring the sophisticated skills involved in child care, it 

always involves personal service. Perhaps to make the nature of this 

caring, intimate, emotionally demanding labor clear, we should use the 

ideologically loaded term "love." For without love, without close inter- 

personal relationships, human beings, and it would seem especially small 
human beings, cannot survive. This emotionally demanding labor re- 

quires that women give something of themselves to the child, to the man. 
The production of people is thus qualitatively different from the pro- 
duction of things. It requires caring labor-the labor of love. 

If we return to Sohn Rethel's emancipatory project of overcoming 
the division between mental and manual labor, the significance of wom- 
an's caring labor for the production of science becomes clear. He saw the 
division of labor which lies between men, yet took for granted the alloca- 
tion of caring labor to women. For while intellectual labor is allocated to 
a minority of men, the majority are assigned manual, highly routine 
labor. For women, the division of labor is structured along different 
lines: even those few who become intellectuals are, in the first instance, 
assigned domestic labor in which caring informs every act. Both the 

emancipatory theoretical project of Sohn Rethel and the emancipatory 
practice of the aerospace workers seek to overcome the division of labor 
and urge a new science and a new technology; nonetheless their projects 
still lie within the production of commodities. They seek the unity of 
hand and brain but exclude the heart. A theoretical recognition of car- 

ing labor as critical for the production of people is necessary for any 
adequate materialist analysis of science and is a crucial precondition for 
an alternative epistemology and method that will help us construct a new 
science and a new technology. Thus, while Sohn Rethel's proposal seeks 
to overcome capitalist social relations, it leaves untouched the patriarchal 
relations between the sexes. In the production of knowledge, this limita- 
tion carries within it the implication that, even if knowledge thus pro- 
duced were less abstract and its reification overcome, it would still reflect 
only the historically masculine concern with production. The historically 
feminine concern with reproduction would remain excluded. 

Sohn Rethel's neglect of the caring labor of women means that the 
theorist of the transcendence of the division of labor implicitly has joined 
forces with the far-from-emancipatory program of sociobiology, which 
argues that woman's destiny is in her genes. The sociobiological thesis 
that women are genetically programmed for monogamous heterosexual 
relationships and motherhood receives tacit endorsement through the 
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androcentric preoccupation of Marxist thought. If we return to Marx's 
vision of the postrevolutionary society-where we fish and hunt before 
dinner and make social criticism after the dinner-it is clear that Sohn 
Rethel, like Marx, has made the tacit assumption that the usual invisible 
laborer cooks the meal.17 

Nor is it enough merely to add a female dimension to a basically 
productionist argument by bringing in the caring contribution of 
women. Such an additive process runs the danger of denying the social 

genesis of women's caring skills, which are extracted from them by men 

primarily within the home but also in the work place. It moves toward 
the essentialist thought that women are "naturally" more caring. The 

problem for materialists is to admit biology-that is, a constrained 
essentialism-while giving priority to social construction, without con- 

cluding at the same time that human beings are infinitely malleable. The 
dialectical relationship between both systems of production-the pro- 
duction of things and the production of people-holds the explanation 
not only of why there are so few women in science, but also, and equally 
or even more importantly, of why the knowledge produced by science is 
so abstract and depersonalized. 

But at this point it is necessary to explore briefly the nature of a 

gender-segregated labor market. This is not to give long lists of the 
sexual divisions of labor within the general economy or specifically 
within science, but rather to look for explanations of how the segregated 
labor market has historically come about and to examine the connections 
between women's paid and unpaid labor. 

The Social Origins of the Segregated Labor Market 

Examining this problem within capitalist society, feminists point to 
the central practice of paying a "family wage" to the male breadwinner, 
who thus receives from capital an income sufficient to reproduce not 

only his own labor power, but also that of his wife and dependents.18 
Indisputably, the family wage as it emerged during the nineteenth cen- 

tury in the most unionized and better-paid sectors of the economy 
served to improve the conditions of an entire class fraction-but at the 

price of enforcing women's and children's dependence on men. Protec- 
tive legislation excluding women and children from certain kinds and 
conditions of work (ostensibly for their sake),19 led to their systematic 
exclusion from the leading sectors of the economy where the organized 

17. Mary O'Brien's feminist rendering of the vision proposes child care as one of the 

daytime activities. See The Politis of Reproduction (London: Routledge & Kegan Paul, 1981). 
18. Hilary Land, "The Family Wage," Feminist Review 6 (1980): 55-78. 
19. Jane Humphries, "Protective Legislation, the Capitalist State and Working Class 

Men: The Case of the 1842 Mine Regulation Act," Feminist Reviewz 7 (1981): 1-33. 
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(male) breadwinners and capital could battle out the higher wage levels 

together. During the nineteenth century, although many women were, 
in fact, breadwinners (not least because of the high rates of widowhood, 
to say nothing of the large numbers of single women), ideologically they 
were marginalized in their claims for equal participation and equal pay 
within the labor market. Today, despite the obvious increase in single- 
parent families, the family wage retains its ideological grip. Indeed, in a 
world crisis where unemployment grows apace, the ideology of the fam- 

ily wage and the need to defend the male breadwinner look to be making 
a comeback. Science and technology as a labor market follow precisely 
the patterns of this general segregated form. Nor, despite some gains 
here and there, have educational reform, legislation for equal opportu- 
nity and equal pay, the ritual invocation of Marie Curie, or the photo- 
graphs of a half-dozen smiling women engineering students overcome 
this structuring of the scientific labor market. The structure is almost 

always beneficial to men and, according to the trade cycle, is one of 

manipulable convenience to capital. 
Now while it is true that capital in conditions of boom, such as the 

conditions that characterized Western capitalism in the 1960s, looks to 
women (and other marginal workers) as a source of labor power and 
talks of opening up the entire labor market to women,20 in practice the 
labor market remains intensely segregated. Even in years of expansion 
women have remained in an exceedingly narrow range of clerical and 
service occupations. In Britain, for example, segregation within the 
labor market was more marked in 1971 than it was in 1901.21 Nor is a 

segregated labor market necessarily to capital's advantage; in the post- 
Sputnik years, the United States, anxious to boost its numbers of scien- 
tists and engineers, looked to women as a possible supply source. Focus- 
ing on resocialization strategies and publicizing successful role models, 
the state was nonetheless by and large unsuccessful in opening the field 
to women. It seems to take little less than a nation state at war for the 
dual labor market to be significantly eroded. A relatively buoyant labor 
market plus pressure from below, which existed in the sixties and early 
seventies, produces some, but not radical, concessions. In present con- 
ditions of recession, women are losing jobs faster than men, and within 
many fields, including science, there are proportionately more un- 
employed women than men. Yet it is hard to see a male-dominated 
trade-union movement defending women's paid labor with the same 
energy it gives to defending that of men. Even the analysis of un- 
employment by the social sciences constructs it as almost exclusively a 
problem of men. Few studies of unemployed women have been made 

20. Sheila Kammerman and Alfred Kahn, eds., Family Policy. Government and Families 
in Fourteen Countries (New York: Columbia University Press, 1978). 

21. Catherine Hakim, "Sexual Divisions within the Labour Force: Occupational 
Segregation," Department of Employment Gazette (November 1978), pp. 1264-68. 
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(though to be fair, under pressure from feminist critiques, this is begin- 
ning to change), and media accounts focus almost entirely on male 
laborers' loss of work and self-respect and their economic difficulties. 

Science as a production system in miniature faithfully reflects the 
segregated labor market in general. It excludes women-except those in 

exceptionally favorable circumstances-from occupying elite positions 
within the production of knowledge. Most women in natural science and 
engineering are relegated to those tasks that most markedly parallel 
their primary task as wife-mother.22 If we examine the full labor 
force-not just the scictitists but also the technicians, secretarial staff, 
and cleaning personnlll-we see that the majority of women are still 

carrying out menial and personal service work. Neither chance nor biol- 

ogy explains men's occupancy of the leadership positions within science. 

Only the most exceptional women from highly privileged class 

backgrounds-who can, therefore, transfer their domestic labor to other 
women-are able to get into science. And even then, as the increasing 
number of biographical studies of successful women in science make 
clear, they often do so only through the personal influence of men- 

typically husbands, fathers, or lovers. While patronage is an important 
mechanism of advancement within science, a woman has a much more 

narrowly defined set of potential patrons, linked to her through her 

sexuality. 

Women Scientists in the Men's Laboratories 

Women who manage to get jobs in science have to handle a peculiar 
contradiction between the demands on them as caring laborers and as 
abstract mental laborers. Many resolve this by withdrawing or letting 
themselves be excluded from science; others become essentially hon- 

orary men, denying that being a woman creates any problems at all.23 
This sex blindness is particularly evident in the autobiographical ac- 
counts of successful women in the sciences, such as those in the 1965 

symposium entitled Women in the Scientific Professions. It has taken Anne 

Sayre's passionate defense of Rosalind Franklin to demystify this 

22. I regard the evidence that there is no or little institutionalized sexism in Jonathan 
C(oles, Fair Science (New Yoirk: F-ee Press, 1979) as too weak to modify this argument. Gaye 
Tuchman's review summarizes the weaknesses of Coles's woik (see Social Policy 11, no. 1 

[May/June 1980]: 59-64). 
23. This view is held by most of the women natuiral scientists conti-ibuting to either the 

Nexw Yoik symposium of 1965 or the moie iecent one held by Unesco. However, it is my 
imp-ession that, in private discussion, distinguished wvomen scientists often have another 

interpretation; they thus perhaps hold public and private accounts according to xwhich 
domain they are in. See lWomen in the Scientific Pr(fes.sions (New York: New York Academy 
of Science, 1965). Alice Rossi's paper in this otherwise ideologically "correct" collection 
contains a remarkable pioneeiing discussion. 
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sexlessness and to insist that the woman scientist is always working in the 
men's laboratory.24 

Evelyn Fox Keller, writing of her experiences as a student physicist 
and later as a research worker, echoes this theme-the continuous, sub- 
tle, and not-so-subtle exclusion mechanisms deployed against women 
scientists. She writes that as a student, she had to be careful to enter a 
lecture room with or after other students; if she entered first and sat 
down, men students found it threatening to sit near this low-status 

person-a woman student-and she was often surrounded by a "sea of 
seats." On one occasion when she solved a mathematical problem the 
male university teacher was so incredulous that Keller, like Naomi 
Weisstein in a similar situation, was quite gently asked who (i.e., which 
man) did it for her, or where she got (i.e., stole) the solution. Keller's 

experiences are not, however, unique; what is new is that they are dis- 
cussed.25 

Thus a woman scientist is cut in two. Her involvement with the 
abstraction of scientific practice as it has developed under capitalism and 

patriarchy, on one hand, is in painful contradiction with her caring 
labor, on the other. As Ruth Wallsgrove writes, "A woman, especially if 
she has any ambition or education, receives two kinds of messages: the 
kind that tells her what it is to be a successful person; and the kind that 
tells her what it is to be a 'real' woman."26 Small wonder that women, let 
alone feminists, working in natural science and engineering are rarities. 
It is difficult enough to suppress half of oneself to pursue knowledge of 
the natural world as a woman; it is even more difficult to develop a 
feminist epistemology.27 Part of that feminist epistemology involves cre- 
ation of a practice of feeling, thinking, and writing that opposes the 
abstraction of male and bourgeois scientific thought. 

Reconceptualizing Science 

Feminist theorizing about science is of a piece with feminist 
theoretical production. Unlike the alienated abstract knowledge of sci- 
ence, feminist methodology seeks to bring together subjective and ob- 
jective ways of knowing the world. It begins with and constantly returns 

24. Anne Sayre, Rosalind Franklin and D.N.A.: A Vivid View of What It Is Like to Be a 

Gifted Woman in an Especially Male Profession (New York: W. W. Norton & Co., 1975). 
25. Evelyn Fox Keller, "The Anomaly of a Woman in Physics," in Working It Out: 23 

Women, Writers, Scientists and Scholars Talk about Their Lives, ed. Sara Ruddick and Pamela 
Daniels (New York: Pantheon Books, 1977); Naomi Weisstein, "Adventures of a Woman in 
Science," in Working It Out. 

26. Wallsgrove (n. 2 above), p. 237. 
27. Feminism has been quick to spell out its methodology, but slower when it comes to 

epistemology; see, e.g., Helen Roberts, ed., Feminist Methodology (London: Routledge & 
Kegan Paul, 1981). 
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to the subjective shared experience of oppression. It is important to 
stress shared experience, since the purely personal account of oppression, 
while casting some brilliant insights, may tell us more about the 

essentially idiosyncratic character of individual experience than about 
the general experience of all or even most women. Nonetheless, within 
feminist theoretical production, experience, the living participating "I," 
is seen as a dimension that must be included in an adequate analysis.28 
The very fact that women are, by and large, shut out of the production 
system of scientific knowledge, with its ideological power to define what 
is and what is not objective knowledge, paradoxically has offered 
feminists a fresh page on which to write.29 Largely ignored by the op- 
pressors and their systems of knowledge, feminists have necessarily 
theorized from practice and returned theory to practice. 

While it would be false to suggest that all work claiming to be 
feminist achieves this dialectical synthesis, there is a sense in which 
theoretical writing looks and must look to the women's movement rather 
than to the male academy. Working from the experience of the specific 
oppression of women fuses the personal, the social, and the biological. It 
is not surprising that, within the natural sciences, it has been in biology 
and medicine that feminists have sought to defend women's interests 
and advance feminist interpretations. To take an example: menstrua- 
tion, which so many women experience as distressing or at best un- 
comfortable, has generated a tremendous amount of collective discus- 
sion, study, and writing. A preeminent characteristic of these in- 
vestigations lies in their fusing of subjective and objective knowledge in 
such a way as to make new knowledge. Cartesian dualism, biological 
determinism, and social constructionism fade when faced with the neces- 

sity of integrating and interpreting the personal experience of bleeding, 
pain, and tension. 

Many of the slogans as well as titles of books and pamphlets arising 
from the movement speak to this necessary fusion. "A woman's right to 
choose" makes immediate sense to women. It is the demand for women 
to recover the control over their own bodies, a control that male- 
dominated medical professions and the profit motive have appropriated. 
Self-examination and self-health-care groups not only offer prefigura- 
tive social forms of health care, but also prefigurative forms of knowl- 

edge about natural science. The rightly best-selling book Our Bodies, Our- 
selves seeks to reclaim our sense of wholeness-the experiential unity of 

personal identity. In a similar vein, For Her Owzn Good not only affirms 
woman's capacities to understand her interests, but also exposes the male 

28. See Ruth Hubbar-d's discussion of evolutionary theory as an example; Hubbard, 
Henifin, and Fried, eds. (n. 3 above), pp. 7-36. 

29. Elizabeth Fee's "Is Feminism a Threat to Scientific Objectivity" (paper p-esented 
at the American Association for the Advancement of Science meeting, Toronto, January 4, 
1981) pursues parallel themes. 
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professionalization of medicine in which alienated forms of both knowl- 

edge and care have driven out nonalienated female forms.30 In this situa- 
tion a feminist biology does not attempt to be objective and external to 
the female biological entity; it attempts to make over biological knowl- 

edge in order to overcome women's alienation from our own bodies, our 
own selves. 

Here I can only pick out particular texts, but any reading of the 
abundant literature of the movement, particularly at the grass-roots 
level, reveals a feminism seeking to understand and contest the alienated 
forms of caring labor and to transform them into nonalienated forms. 
These moments, in which skill-sharing and skill-enhancing work collec- 

tively replaces the private drudgery and sexual servicing of the wife- 
mother, can only be fragmentary within a society that is systematically 
capitalist and patriarchal. Even the concept of prefigurative forms is too 
definite for the fragile but infinitely precious anticipations of the future 
such moments offer. Nonetheless the future is dialectically contained 
within the present-that is, insofar as humanity has a future, a prospect 
that can by no means be taken for granted in the eighties. 

The creative energy of the women's movement in simultaneously 
fashioning new organizational forms and new knowledge is almost taken 
for granted by the movement itself. It makes fresh syntheses of theoreti- 
cal significance for reconceptualizing the natural, as well as the social, 
sciences with the disarming charm of Moliere's hero who discovered 
that he had been speaking prose all his life. While feminist theoreticians 
are increasingly exploring the epistemological transformations of 
feminist work in the social sciences, the implications for the natural 
sciences are only beginning to be articulated.31 Yet because of the 
significance of science and technology as major instruments of both 

ideological and material oppression, the need for a feminist science is 

increasingly acute.32 Socialist critical thought of the seventies explored 
the division of mental and manual labor and its implications for 
alienated knowledge in the production of things. Feminism points to the 
third and hidden division of caring labor in the alienated reproduction 

30. Boston Women's Health Care Collective, Oun Bodies, Ourselves (New York: Ran- 
dom House, 1971); Barbara Ehrenreich and Deirdre English, For Her Own Good: 150 Years 
of the Experts' Advice to Women (Garden City, N.Y.: Doubleday, Anchor Press, 1978). 

31. In this emerging debate some, such as Griffin (n. 3 above), seek to replace men's 
objectivity with women's subjectivity; others, such as Rose ("Hyper-reflexivity" [n. 5 above]) 
and Evelyn Fox Keller ("Feminism and Science," Signs: Journal of Women in Culture and 

Society 7, no. 3 [Spring 1982]: 589-602), seek a synthesis combining subjective and objective 
ways of knowing the natural world. 

32. Though it is beyond the scope of this article, the need for a specifically feminist 
technology is beginning to be expressed particularly in connection with the "new technol- 
ogy." Feminist collectives working on computing and word processing are increasingly 
evident. See, e.g., a recent issue of Scarlet Woman, vol. 14 (1982), available c/o 177 St. 
Georges Rd., N. Fitzroy, Victoria 3068, Australia. 
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of human beings themselves. Bringing caring labor and the knowledge 
that stems from participation in it to the analysis becomes critical for a 
transformative program equally within science and within society. The 

baby socks, webs of wool, photos, and flowers threaded into wire fences 

by the thousands of women peace activists ringing Greenham Common 

speak for this knowledge of the integration of hand, brain, and heart. 

Applied Social Studies 
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