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Preface 

This is the first issue of Hypatia published by Indiana University Press. We've 
made changes in the cover design, type face, and size since the last issue. The 
transition has gone very smoothly, thanks to the hard work of the Hypatia 
staff, especially our assistant editor, Mary Ellen Blackston, and the excellence 
of the new journal division at Indiana University Press led by Kathryn Caras. 

The new publishing arrangement has enabled us to expand our services 
to subscribers. We now accept credit card payment and telephone orders, for 

example. The most important change for subscribers, however, may be in the 
way we handle subscriptions and renewals. Under the old system we could 
not respond to readers' requests for subscriptions beginning mid-year. Indiana's 

computer system allows us to begin subscriptions and schedule renewals at 

any time during the year. This should be a benefit both to institutional 
subscribers whose budgets are based on the academic year, and individual 
subscribers who want issues from two different volumes included in their 
subscriptions. 

Some things haven't changed at Hypatia, however, including our commit- 
ment to publishing the finest work in feminist philosophy, a commitment 
reflected in this special issue, the second of two issues on Feminism and Science 
edited by Nancy Tuana. We will continue to publish both regular issues com- 
posed of papers received through general submission and special issues on 
selected topics edited by guest editors. Special issues nearing completion in- 
clude those on French Feminist Philosophy, edited by Nancy Fraser and Sandra 
Bartky, and the History of Women in Philosophy, edited by Linda Lopez 
McAlister. 

The Submission Guidelines contains calls for papers for two new special 
issues: Feminism and Philosophical Aesthetics, edited by Hilde Hein and 
Carolyn Korsmeyer; and Feminist Medical Ethics, edited by Helen Bequaert 
Holmes and Laura M. Purdy. We are always interested, as well, in receiving 
papers through general submissions on any topic in feminist philosophy. The 
next general issue will include some fine recent work including: "Dyke 
Methods," by Joyce Trebilcot and a Symposium on Janice Raymond's, A Passion 
for Friends, with papers by Claudia Card and Marilyn Friedman, and a response 
from Janice Raymond. 

Hypatia could not exist without the support of its readers and friends. We 
are very grateful for your letters of encouragement, and suggestions for im- 
proving the journal. We look forward to hearing your responses to our recent 
changes and your ideas for the future: proposals for special issues, books to 
review, papers to feature, etc. For their recent help with the new computer 
in our editorial office at SIUE, we would like to thank David Butler, John 
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Drueke, Alex Stavione, and Alvin Sullivan. For her friendly support, and 
for fixing our typewriter more times than we can remember, we offer our sincere 
thanks and fond wishes for a happy retirement to Jean Meehan. 

viii 



Introduction 

NANCY TUANA 

An overview of the essays in the second issue of the special edition of Hypatia: 
A Journal of Feminist Philosophy devoted to feminism and science. 

Feminist investigations have been reshaping the nature of academia for the 
last 20 years. Feminist examinations of the various disciplines began with a 
focus upon political and institutional inequities faced by women working 
within that field, but quickly progressed to a radical reassessment of the presup- 
positions and values of that area of study. Feminists have come to realize 
that the surface inequities are too often grounded by less visible gender biases 
in the methods and content selection of the disciplines. In the humanities, 
the arts, and the social sciences, feminist critiques have focused on uncover- 
ing this complex structure of bias, and have resulted in exciting and con- 
troversial reconceptualizations of the methods as well as the issues of these 
fields. 

This critical lens has only recently been focused on the natural sciences. 
Trained as a philosopher of science, I began ten years ago to re-examine the 
"scientific method" from my perspective as a feminist. The response from the 
general philosophical community, not to mention the scientific, was very 
hostile. Protected by the image of science as the paradigm method of inquiry 
and the model of grounded knowledge, even those willing to admit that bias 
might affect work in the humanities or social sciences, rejected the idea that 
gender could be a factor in the construction of theories, interpretation of 
data, or experiment design in the natural sciences. Such "contamination" 
was believed to be eliminated by the very methods by which science was 
defined. 

This resistance, combined with the small numbers of women in the natural 
sciences as well as in the philosophy of science, initially impeded feminist 
critiques of the sciences. Less than fifteen years ago there were only a hand- 
ful of articles and no major books in the area. As with feminist investiga- 
tions of other areas, the first questions were directed at why there are so few 
women scientists. These examinations were historical or sociological, and 
generally advocated economic, political, and social changes geared toward 
opening up the field to women. 

Hypatia vol. 3, no. 1 (Spring 1988). ? by Nancy Tuana. 
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Feminists then realized that women were excluded from the framing of ques- 
tions and the interpretation of data in the sciences and began to explore the 
possible effects of this omission. However, to do so we realized that we had 
to question the very model of science, the model that caused me so many 
problems when I began to combine my own interests in feminist theory and 
philosophy of science. It is an image of science inherited from the Enlighten- 
ment, in which science is viewed as the epitome of the human quest for 
knowledge, the practice in which reason is at its purest, and through which 
"man" is able to understand and harness the natural forces. Science, accord- 
ing to this perspective, is the very paradigm of objectivity, where truth is 
achieved through a careful separation of subject and object. By practicing 
the scientific method, scientists are believed to be detached from their per- 
sonal motives or expectations and simply report facts. Given this model of 
science, the idea that knowledge or reason could be gendered was nonsense. 

Feminists, in company with other theorists, have rejected this image of 
science. Science is a cultural institution and as such is structured by the 
political, social, and economic values of the culture within which it is prac- 
ticed. It is important to mention that feminists were not the first to reject 
the traditional image of science, but they were the first to carefully explore 
the gender system in science, that is, to look at the ways in which sexist biases 
affected the nature and practice of science. 

Feminist explorations of the science/gender system have focused on two 
general areas: feminist critiques of the practice of science and feminist theories 
of science. The former area reveals the ways in which science is affected by 
and reinforces sexist biases. The latter deals with feminist analyses of the 
epistemological frameworks of modern science. The articles in the first issue 
of the special issues devoted to feminism and science focused on this latter 
project (Hypatia 1987, no. 3). This second issue includes discussions of the 
former project-feminist critiques of the practice of science. 

Hubbard devotes her essay to an examination of the nature of a science 
consistent with feminist values. Desiring a science in which people take 

responsibility for the facts that are generated, Hubbard considers the alter- 
natives of a science for the people and a science by the people. To emphasize 
the need for such alternatives, she illustrates the variety of ways in which 
people get excluded from science. From the social structure of the laboratory, 
to the ideology of woman's nature, to the gender bias of the language of 
science, Hubbard points out the political content and role of contemporary 
science. Concluding that politics is an inherent part of any science, Hub- 
bard calls for a science to which more people have access and a process of 
validation that is under public scrutiny. 

Potter addresses the question, "Is sexist science bad science?" She argues 
that the question itself presupposes an objectivity and absolutism inconsistent 
with many feminist perspectives, and blurrs our understanding of the gender 
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politics of theory construction. She advocates the adoption of an extended 
Network Model of theory construction, or what Alcoff (Hypatia 1987, no. 3) 
labeled the Holistic Model. Through a detailed examination of the cir- 
cumstances surrounding the adoption of the corpuscular philosophy in 
England, Potter illustrates the ways in which theory generation can be af- 
fected by gender politics. 

The next four essays offer case studies of the effects of gender bias on the 
practice of science. My essay examines the history of reproductive theory from 
Aristotle to the seventeenth century. I argue that the adherence to a belief 
in the inferiority of the female creative principle biased scientific perception 
of the nature of woman's role in human generation. The essay by the Biology 
and Gender Study Group continues this discussion by examining the nar- 
ratives of nineteenth and twentieth century science concerning fertilization 
and sex determination. The Biology and Gender Study Group illustrate that 
the myths of male activity and female passivity, woman as incomplete, and 
the male as the true parent inform the models and metaphors of contemporary 
reproductive theories. They argue that alternative interpretations are made 
available by rejecting such gender biases. 

Zita examines the evidence used to posit the existence of a premenstrual 
syndrome and the causal explanations designed to account for it. She traces 
a pattern of gender biases in the observations and theory construction sur- 
rounding PMS research. Zita offers an excellent example of the type of "con- 
text stripping" that is the subject of Irigaray's (Hypatia 1987, no. 3) essay. 
Genova subjects recent theories of hemispheric specialization and lateraliza- 
tion studies to a feminist critique. She demonstrates that the claims of sex 
difference arising from such studies involve an unacceptable determinism, 
an ideological bias against women, and a questionable theory of meaning. 

I've closed the special issue with two "future looking" essays. In the first, 
Rose discusses the science of feminist science fiction. She argues that feminist 
science fiction offers us a source of images of alternative sciences that make 
it possible to see, and see through, the complex politics of contemporary 
science. The second, by Imber and myself, is offered as a resource for future 
investigations of feminism and science. Having examined the most recent work 
of feminists on science, Imber suggests a number of issues and questions that 
are in need of additional investigation. And I offer the reader a bibliography 
of readings in the area of feminism and science. 

This issue, like the first, reflects the efforts and devotion of many people. 
Barbara Imber worked with me on every aspect of the issue. Her unflagging 
energy and cheerful support kept me going even during the most hectic 
periods. The issue is the brain-child of Peg Simons. Her faith in me and en- 
couragement enabled me to midwife the issue. I thank her for all her help; 
she was always there when I had a problem or a request. 

I am indebted to many others who generously gave their time and energy 
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reviewing essays or advising me. My thanks to Kathy Addelson, Paula 
England, Harvey Graff, Judith Genova, Donna Haraway, Hilde Hein, Sarah 
Hoagland, Noretta Koertge, Diana E. Long, Helen Longino, Sue V. Rosser, 
Stephanie Shields, Sheryl St. Germain, and Judith Todd. 

I gratefully acknowledge the support of Robert Corrigan, Dean of Arts and 
Humanities at the University of Texas at Dallas, who assisted me in obtaining 
funds for a research assistant and provided the financial resources needed 
to advertise and organize this issue. 

And to all of the contributors to the issue, who put so much love into their 
work and who gave me energy through their enthusiasm, I thank you. 



Science, Facts, and Feminism 

RUTH HUBBARD 

Feminists acknowledge that making science is a social process and that scientific 
laws and the "facts" of science reflect the interests of the university-educated, 
economically privileged, predominantly white men who have produced them. We 
also recognize that knowledge about nature is created by an interplay between 
objectivity and subjectivity, but we often do not credit sufficiently the ways women's 
traditional activities in home, garden, and sickroom have contributed to understand- 
ing nature. 

The Facts of Science. The Brazilian educator, Paulo Freire, has pointed out 
that people who want to understand the role of politics in shaping education 
must "see the reasons behind facts" (Freire 1985,2). I want to begin by 
exploring some of the reasons behind a particular kind of facts, the facts of 
natural science. After all, facts aren't just out there. Every fact has a factor, 
a maker. The interesting question is: as people move through the world, how 
do we sort those aspects of it that we permit to become facts from those that 
we relegate to being fiction-untrue, imagined, imaginary, or figments of the 
imagination-and from those that, worse yet, we do not even notice and that 
therefore do not become fact, fiction, or figment? In other words, what criteria 
and mechanisms of selection do scientists use in the making of facts? 

One thing is clear: making facts is a social enterprise. Individuals cannot 
just go off by themselves and dream up facts. When people do that, and the 
rest of us do not agree to accept or share the facts they offer us, we consider 
them schizophrenic, crazy. If we do agree, either because their facts sufficiently 
resemble ours or because they have the power to force us to accept their facts 
as real and true-to make us see the emperor's new clothes-then the new 
facts become part of our shared reality and their making, part of the fact- 
making enterprise. 

Making science is such an enterprise. As scientists, our job is to generate 
facts that help people understand nature. But in doing this, we must follow 
rules of membership in the scientific community and go about our task of 
fact-making in professionally sanctioned ways. We must submit new facts to 
review by our colleagues and be willing to share them with qualified strangers 
by writing and speaking about them (unless we work for private companies 
with proprietary interests, in which case we still must share our facts, but 
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only with particular people). If we follow proper procedure, we become 
accredited fact-makers. In that case our facts come to be accepted on faith 
and large numbers of people believe them even though they are in no posi- 
tion to say why what we put out are facts rather than fiction. After all, a 
lot of scientific facts are counterintuitive, such as that the earth moves around 
the sun or that if you drop a pound of feathers and a pound of rocks, they 
will fall at the same rate.1 

What are the social or group characteristics of those of us who are allowed 
to make scientific facts? Above all, we must have a particular kind of educa- 
tion that includes graduate, and post-graduate training. That means that in 
addition to whatever subject matter we learn, we have been socialized to think 
in particular ways and have familiarized ourselves with that narrow slice of 
human history and culture that deals primarily with the experiences of western 
European and North American upper class men during the past century or 
two. It also means that we must not deviate too far from accepted rules of 
individual and social behavior and must talk and think in ways that let us 
earn the academic degrees required of a scientist. 

Until the last decade or two, mainly upper-middle and upper class 
youngsters, most of them male and white, have had access to that kind of 
education. Lately, more white women and people of color (women and men) 
have been able to get it, but the class origins of scientists have not changed 
appreciably. The scientific professions still draw their members overwhelmingly 
from the upper-middle and upper classes. 

How about other kinds of people? Have they no role in the making of 
science? Quite the contrary. In the ivory (that is, white) towers in which science 
gets made, lots of people are from working class and lower-middle class 

backgrounds, but they are the technicians, secretaries, and clean-up personnel. 
Decisions about who gets to be a faculty-level fact-maker are made by pro- 
fessors, deans, and university presidents who call on scientists from other, 
similar institutions to recommend candidates who they think will conform 
to the standards prescribed by universities and the scientific professions. At 
the larger, systemic level, decisions are made by government and private fund- 

ing agencies which operate by what is called peer review. What that means 
is that small groups of people with similar personal and academic backgrounds 
decide whether a particular fact-making proposal has enough merit to be 
financed. Scientists who work in the same, or related, fields mutually sit on 
each other's decision making panels and whereas criteria for access are sup- 
posedly objective and meritocratic, orthodoxy and conformity count for a 
lot. Someone whose ideas and/or personality are out of line is less likely to 
succeed than "one of the boys"-and these days some of us girls are allowed 
to join the boys, particularly if we play by their rules. 

Thus, science is made, by and large, by a self-perpetuating, self-reflexive 
group: by the chosen for the chosen. The assumption is that if the science 

6 



Ruth Hubbard 

is "good," in a professional sense, it will also be good for society. But no one 
and no group are responsible for looking at whether it is. Public accountability 
is not built into the system. 

What are the alternatives? How could we have a science that is more open 
and accessible, a science for the people? And to what extent could-or 
should-it also be a science by the people? After all, divisions of labor are 
not necessarily bad. There is no reason and, indeed, no possibility, that in 
a complicated society like ours, everyone is able to do everything. Inequalities 
which are bad, come not from the fact that different people do different things, 
but from the fact that different tasks are valued differently and carry with 
them different amounts of prestige and power. 

For historical reasons, this society values mental labor more highly than 
manual labor. We often pay more for it and think that it requires more 
specifically human qualities and therefore is superior. This is a mistake 
especially in the context of a scientific laboratory, because it means that the 
laboratory chief-the person "with ideas"-often gets the credit, whereas the 
laboratory workers-the people who work with their hands (as well as, often, 
their imaginations)-are the ones who perform the operations and make the 
observations that generate new hypotheses and that permit hunches, ideas, 
and hypotheses to become facts. 

But it is not only because of the way natural science is done that head and 
hand, mental and manual work, are often closely linked. Natural science re- 
quires a conjunction of head and hand because it is an understanding of nature 
for use. To understand nature is not enough. Natural science and technology 
are inextricable, because we can judge that our understanding of nature is 
true only to the extent that it works. Significant facts and laws are relevant 
only to the extent that they can be applied and used as technology. The 
science/technology distinction, which was introduced one to two centuries 
ago, does not hold up in the real world of economic, political and social 
practices. 

Woman's Nature: Realities versus Scientific Myths. As I said before, to be 
believed, scientific facts must fit the world-view of the times. Therefore, at 
times of tension and upheaval, such as the last two decades, some resear- 
chers always try to "prove" that differences in the political, social, and 
economic status of women and men, blacks and whites, or poor people and 
rich people, are inevitable because they are the results of people's inborn 
qualities and traits. Such scientists have tried to "prove" that blacks are in- 
nately less intelligent than whites, or that women are innately weaker, more 
nurturing, less good at math than men. If, for the purposes of this discus- 
sion, we focus on sex differences, it is clear that the ideology of woman's nature 
can differ drastically from the realities of women's lives and indeed be an- 
tithetical to them. In fact, the ideology functions, at least in part, to obscure 
the ways women live and to make people look away from the realities or ask 
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misleading questions about them. So, for example, the ideology that labels 
women as the natural reproducers of the species, and men as producers of 
goods, has not been used to exempt women from also producing goods and 
services, but to shunt us out of higher paying jobs, the professions, and other 
kinds of work that require continuity and provide a measure of power over 
one's own and, at times, other people's lives. Most women who work for pay 
do so in job categories, such as secretary or nurse, which often involve a great 
deal of concealed responsibility, but are underpaid. This is one reason why 
insisting on equal pay within job categories cannot remedy women's economic 
disadvantage. Women will continue to be underpaid as long as women's jobs 
are less well paid than men's jobs and as long as access to traditional men's 
jobs is limited by social pressures, career counseling, training and hiring prac- 
tices, trade union policies, and various other subtle and not so subtle societal 
mechanisms, such as research that "proves" that girls are not as good as boys 
at spatial perception, mathematics and science. An entire range of 
discriminatory practices is justified by the claim that they follow from the 
limits that biology places on women's capacity to work. Though exceptions 
are made during wars and other emergencies, they are forgotten as soon as 
life resumes its normal course. Then women are expected to return to their 
subordinate roles, not because the quality of their work during the emergencies 
has been inferior, but because these roles are seen as natural. 

A few years ago, a number of women employees in the American chemical 
and automotive industries were actually forced to choose between working 
at relatively well-paying jobs that had previously been done by men or 

remaining fertile. In one instance, five women were required to submit to 
sterilization by hysterectomy in order to avoid being transferred from work 
in the lead pigment department at the American Cyanamid plant in Willow 
Island, West Virginia to janitorial work at considerably lower wages and 
benefits (Stellman and Henifin 1982). Even though none of these women was 

pregnant or planning a pregnancy in the near future (indeed, the husband 
of one had had a vasectomy), they were considered "potentially pregnant" 
unless they could prove that they were sterile. This goes on despite the fact 
that exposure to lead can damage sperm as well as eggs and can affect the 
health of workers (male and female) as well as a "potential fetus." It is as though 
fertile women are at all times potential parents; men, never. But it is impor- 
tant to notice that this vicious choice is being forced only on women who 
have recently entered relatively well-paid, traditionally male jobs. Women 
whose work routinely involves reproductive hazards because it exposes them 
to chemical or radiation hazards, but who have traditionally female jobs such 
as nurses, X-ray technologists, laboratory technicians, cleaning women in 

surgical operating rooms, scientific laboratories or the chemical and 

biotechnology industries, beauticians, secretaries, workers in the ceramics 
industry, and domestic workers are not warned about the chemical or physical 
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hazards of their work to their health or to that of a fetus, should they be 

pregnant. In other words, scientific knowledge about fetal susceptibility to 
noxious chemicals and radiation is used to keep women out of better paid 
job categories from which they had previously been excluded by discriminatory 
employment practices, but, in general, women (or, indeed, men) are not pro- 
tected against health endangering work. 

The ideology of woman's nature that is invoked at these times would have 
us believe that a woman's capacity to become pregnant leaves her always 
physically disabled by comparison with men. The scientific underpinnings 
for these ideas were elaborated in the nineteenth century by the white, 
university-educated, mainly upper class men who made up the bulk of the 
new professions of obstetrics and gynecology, biology, psychology, sociology 
and anthropology. These professionals used their theories of women's innate 
frailty to disqualify the girls and women of their own race and class who would 
have been competing with them for education and professional status. They 
also realized that they might lose the kinds of personal attention they were 
accustomed to get from mothers, wives, and sisters if women of their own 
class gained access to the professions. They did not invoke women's weakness 
when it came to poor women spending long hours working in the homes 
and factories belonging to members of the upper classes, nor against the ways 
black slave women were made to work on the plantations and in the homes 
of their masters and mistresses. 

Nineteenth century biologists and physicians claimed that women's brains 
were smaller than men's and that women's ovaries and uteruses required much 
energy and rest in order to function properly. They "proved" that therefore 
young girls must be kept away from schools and colleges once they begin 
to menstruate and warned that without this kind of care women's uteruses 
and ovaries will shrivel and the human race die out. Yet again, this analysis 
was not carried over to poor women, who were not only required to work 
hard, but often were said to reproduce too much. Indeed, scientists interpreted 
the fact that poor women could work hard and yet bear many children as 
a sign that they were more animal-like and less highly evolved than upper 
class women. 

During the past decade, feminists have uncovered this history. We have 
analyzed the self-serving theories and documented the absurdity of the claims 
as well as their class and race biases and their glaringly political intent (Hub- 
bard and Lowe 1979; Lowe and Hubbard 1983; Bleier 1984; Fausto-Sterling 
1985). But this kind of scientific mythmaking is not past history. Just as in 
the nineteenth century medical men and biologists fought women's political 
organizing for equality by claiming that our reproductive organs made us unfit 
for anything but childbearing and childrearing, just as Freud declared women 
to be intrinsically less stable, intellectually inventive and productive than men, 
so beginning in the 1970's, there has been a renaissance in sex differences 
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research that has claimed to prove scientifically that women are innately better 
than men at home care and mothering while men are innately better fitted 
than women for the competitive life of the market place. 

Questionable experimental results obtained with animals (primarily that 
prototypic human, the white laboratory rat) are treated as though they can 
be applied equally well to people. On this basis, some scientists are now 

claiming that the secretion of different amounts of so-called male hormones 
(androgens) by male and female fetuses produces life-long differences in 
women's and men's brains. They claim not only that these (unproved) 
differences in fetal hormone levels exist, but imply (without evidence) that 

they predispose women and men as groups to exhibit innate differences in 
our abilities to localize objects in space, in our verbal and mathematical 
aptitudes, in aggressiveness and competitiveness, nurturing ability, and so 
on (Money and Ehrhardt 1972; Goy and McEwen 1980; Science 1981, 
1263-1324). Sociobiologists claim that some of the sex differences in social 
behavior that exist in Western, capitalist societies (such as, aggressiveness, 
competitiveness, and dominance among men; coyness, nurturance, and sub- 
missiveness among women) are human universals that have existed in all times 
and cultures. Because these traits are said to be ever-present, sociobiologists 
deduce that they must have evolved through Darwinian natural selection 
and are now part of our genetic inheritance (Wilson 1975). 

Sociobiologists have tried to prove that women's disproportionate contribu- 
tions to child- and homecare are biologically programmed because women 
have a greater biological "investment" in our children than men have. They 
offer the following rationale: an organism's biological fitness, in the Darwin- 
ian sense, depends on producing the greatest possible number of offspring, 
who themselves survive long enough to reproduce, because this is what deter- 
mines the frequency with which an individual's genes will be represented in 
successive generations. Following this logic a step further, sociobiologists argue 
that women and men must adopt basically different strategies to maximize 

opportunities to spread our genes into future generations. The calculus goes 
as follows: Eggs are larger than sperm and women can produce many fewer 
of them than men can sperm. Therefore each egg that develops into a child 

represents a much larger fraction of the total number of children a woman 
can produce, hence of her "reproductive fitness," than a sperm that becomes 
a child does of a man's "fitness." In addition, women "invest" the nine months 
of pregnancy in each child. Women must therefore be more careful than men 
to acquire well-endowed sex partners who will be good providers to make 
sure that their few investments (read, children) mature. Thus, from seemingly 
innocent biological asymmetries between sperm and eggs flow such major 
social consequences as female fidelity, male promiscuity, women's dispropor- 
tional contribution to caring for home and children, and the unequal dis- 
tribution of labor by sex. As sociobiologist, David Barash, says, "mother 
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nature is sexist," so don't blame her human sons (Dawkins 1976; Barash 1979, 
esp. 46-90). 

In devising these explanations, sociobiologists ignore the fact that human 
societies do not operate with a few superstuds; nor do stronger or more power- 
ful men as a rule have more children than weaker ones. Men, in theory, could 
have many more children than women can, but in most societies equal 
numbers of men and women engage in producing children, though not in 

caring for them. These kinds of absurdities are useful to people who have 
a stake in maintaining present inequalities. They mystify procreation, yet have 
a superficial ring of plausibility and thus offer naturalistic justifications for 

discriminatory practices. 
As the new scholarship on women has grown, a few anthropologists and 

biologists have tried to mitigate the male bias that underlies these kinds of 
theories by describing how females contribute to social life and species sur- 
vival in important ways that are overlooked by scientists who think of females 

only in relation to reproduction and look to males for everything else 

(Lancaster 1975; Hrdy 1981, 1986; Kevles 1986). But, unless scientists challenge 
the basic premises that underlie the standard, male-centered descriptions and 

analyses, such revisions do not offer radically different formulations and 

insights. (For examples of more fundamental criticisms of evolutionary 
thinking and sociobiology, see Lowe and Hubbard 1979; Hubbard 1982; 
Lewontin, Rose and Kamin 1984). 

Subjectivity and Objectivity. I want to come back to Paulo Freire, who says: 
"Reality is never just simply the objective datum, the concrete fact, but is 
also people's [and I would say, certain people's] perception of it." And he 

speaks of "the indispensable unity between subjectivity and objectivity in the 
act of knowing" (Freire 1985, 51). 

The recognition of this "indisputable unity" is what feminist methodology 
is about. It is especially necessary for a feminist methodology in science because 
the scientific method rests on a particular definition of objectivity, that we 
feminists must call into question. Feminists and others who draw attention 
to the devices that the dominant group has used to deny other people access 
to power-be it political power or the power to make facts-have come to 
understand how that definition of objectivity functions in the processes of 
exclusion I discussed at the beginning. 

Natural scientists attain their objectivity by looking upon nature (including 
other people) in small chunks and as isolated objects. They usually deny, 
or at least do not acknowledge, their relationship to the "objects" they study. 
In other words, natural scientists describe their activities as though they existed 
in a vacuum. The way language is used in scientific writing reinforces this 
illusion because it implicitly denies the relevance of time, place, social con- 
text, authorship, and personal responsibility. When I report a discovery, I 
do not write, "One sunny Monday after a restful weekend, I came into the 
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laboratory, set up my experiment and shortly noticed that ..." No; proper 
style dictates, "It has been observed that..." This removes relevance of time 
and place, and implies that the observation did not originate in the head 
of a human observer, specifically my head, but out there in the world. By 
deleting the scientist-agent as well as her or his participation as observer, people 
are left with the concept of science as a thing in itself, that truly reflects nature 
and that can be treated as though it were as real as, and indeed equivalent 
to, nature. 

A particularly blatant example of the kind of context-stripping that is 
commonly called objectivity is the way E.O. Wilson opens the final chapter 
of his Sociobiology: The New Synthesis (Wilson 1975, 547). He writes: "Let us 
now consider man in the free spirit of natural history, as though we were 
zoologists from another planet completing a catalog of social species on earth." 
That statement epitomizes the fallacy we need to get rid of. There is no "free 
spirit of natural history," only a set of descriptions put forward by the mostly 
white, educated, Euro-American men who have been practicing a particular 
kind of science during the past two hundred years. Nor do we have any idea 
what "zoologists from another planet" would have to say about "man" (which, 
I guess is supposed to mean "people") or about other "social species on earth," 
since that would depend on how these "zoologists" were used to living on 
their own planet and by what experiences they would therefore judge us. 
Feminists must insist that subjectivity and context cannot be stripped away, 
that they must be acknowledged if we want to use science as a way to under- 
stand nature and society and to use the knowledge we gain constructively. 

For a different kind of example, take the economic concept of unemploy- 
ment which in the United States has become "chronic unemployment" or 
even "the normal rate of unemployment." Such pseudo-objective phrases 
obscure a wealth of political and economic relationships which are subject 
to social action and change. By turning the activities of certain people who 
have the power to hire or not hire other people into depersonalized descrip- 
tions of economic fact, by turning activities of scientists into "factual" 
statements about nature or society, scientific language helps to mystify and 
intimidate the "lay public," those anonymous others, as well as scientists, 
and makes them feel powerless. 

Another example of the absurdity of pretended objectivity, is a study that 
was described in the New York Times in which scientists suggested that they 
had identified eight characteristics in young children that were predictive 
of the likelihood that the children would later develop schizophrenia. The 
scientists were proposing a longitudinal study of such children as they grow 
up to assess the accuracy of these predictions. This is absurd because such 

experiments cannot be done. How do you find a "control" group for parents 
who have been told that their child exhibits five out of the eight characteristics, 
or worse yet, all eight characteristics thought to be predictive of schizophrenia? 
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Do you tell some parents that this is so although it isn't? Do you not tell 
some parents whose children have been so identified? Even if psychiatrists 
agreed on the diagnosis of schizophrenia-which they do not-this kind of 
research cannot be done objectively. And certainly cannot be done ethically, 
that is, without harming people. 

The problem is that the context-stripping that worked reasonably well for 
the classical physics of falling bodies has become the model for how to do 
every kind of science. And this even though physicists since the beginning 
of this century have recognized that the experimenter is part of the experi- 
ment and influences its outcome. That insight produced Heisenberg's 
uncertainty principle in physics: the recognition that the operations the 
experimenter performs disturb the system so that it is impossible to specify 
simultaneously the position and momentum of atoms and elementary particles. 
So, how about standing the situation on its head and using the social sciences, 
where context stripping is clearly impossible, as a model and do all science 
in a way that acknowledges the experimenter as a self-conscious subject who 
lives, and does science, within the context in which the phenomena she or 
he observes occur? Anthropologists often try to take extensive field notes 
about a new culture as quickly as possible after they enter it, before they 
incorporate the perspective and expectations of that culture, because they 
realize that once they know the foreign culture well and feel at home in it, 
they will begin to take some of its most significant aspects for granted and 
stop seeing them. Yet they realize at the same time that they must also 
acknowledge the limitations their own personal and social backgrounds impose 
on the way they perceive the foreign society. Awareness of our subjectivity 
and context must be part of doing science because there is no way we can 
eliminate them. We come to the objects we study with our particular personal 
and social backgrounds and with inevitable interests. Once we acknowledge 
those, we can try to understand the world, so to speak, from inside instead 
of pretending to be objective outsiders looking in. 

The social structure of the laboratory in which scientists work and the 
community and inter-personal relationships in which they live are also part 
of the subjective reality and context of doing science. Yet, we usually ignore 
them when we speak of a scientist's scientific work despite the fact that natural 
scientists work in highly organized social systems. Obviously, the sociology 
of laboratory life is structured by class, sex, and race, as is the rest of society. 
We saw before that to understand what goes on in the laboratory we must 
ask questions about who does what kinds of work. What does the lab chief- 
the person whose name appears on the stationery or on the door-contribute? 
How are decisions made about what work gets done and in what order? What 
role do women, whatever our class and race, or men of color and men from 
working class backgrounds play in this performance? 

Note that women have played a very large role in the production of 
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science-as wives, sisters, secretaries, technicians, and students of "great 
men"- though usually not as accredited scientists. One of our jobs as feminists 
must be to acknowledge that role. If feminists are to make a difference in 
the ways science is done and understood, we must not just try to become 
scientists who occupy the traditional structures, follow established patterns 
of behavior, and accept prevailing systems of explanation; we must under- 
stand and describe accurately the roles women have played all along in the 
process of making science. But we must also ask why certain ways of 
systematically interacting with nature and of using the knowledge so gained 
are acknowledged as science whereas others are not. 

I am talking of the distinction between the laboratory and that other, quite 
differently structured, place of discovery and fact-making, the house-hold, 
where women use a different brand of botany, chemistry, and hygiene to 
work in our gardens, kitchens, nurseries, and sick rooms. Much of the 
knowledge women have acquired in those places is systematic and effective 
and has been handed on by word of mouth and in writing. But just as our 
society downgrades manual labor, it also downgrades knowledge that is pro- 
duced in other than professional settings, however systematic it may be. It 
downgrades the orally transmitted knowledge and the unpaid observations, 
experimentation and teaching that happen in the household. Yet here is a 
wide range of systematic, empirical knowledge that has gone unnoticed and 
unvalidated (in fact, devalued and invalidated) by the institutions that catalog 
and describe, and thus define, what is to be called knowledge. Men's 
explorations of nature also began at home, but later were institutionalized 
and professionalized. Women's explorations have stayed close to home and 
their value has not been acknowledged. 

What I am proposing is the opposite of the project the domestic science 
movement put forward at the turn of the century. That movement tried to 
make women's domestic work more "scientific" in the traditional sense of 
the word (Newman 1985, 156-191). I am suggesting that we acknowledge the 
scientific value of many of the facts and knowledge that women have 
accumulated and passed on in our homes and in volunteer organizations. 

I doubt that women as gendered beings have something new or different 
to contribute to science, but women as political beings do. One of the most 
important things we must do is to insist on the political content of science 
and on its political role. The pretense that science is objective, apolitical and 
value-neutral is profoundly political because it obscures the political role that 
science and technology play in underwriting the existing distribution of power 
in society. Science and technology always operate in somebody's interest and 
serve someone or some group of people. To the extent that scientists are 
"neutral" that merely means that they support the existing distribution of 
interests and power 

If we want to integrate feminist politics into our science, we must insist 
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on the political nature and content of scientific work and of the way science 
is taught and otherwise communicated to the public. We must broaden the 
base of experience and knowledge on which scientists draw by making it 
possible for a wider range of people to do science, and to do it in different 
ways. We must also provide kinds of understanding that are useful and useable 
by a broad range of people. For this, science would have to be different from 
the way it is now. The important questions would have to be generated by 
a different social process. A wider range of people would have to have access 
to making scientific facts and to understanding and using them. Also, the 
process of validation would have to be under more public scrutiny, so that 
research topics and facts that benefit only a small elite while oppressing large 
segments of the population would not be acceptable. 

Our present science, which supposedly exists to explain nature and let us 
live more comfortably in it, has in fact mystified nature. As Virginia Woolfs 
Orlando says as she enters a department store elevator: 

The very fabric of life now . . . is magic. In the eighteenth 
century, we knew how everything was done; but here I rise 
through the air; I listen to voices in America; I see men flying- 
but how it's done, I can't even begin to wonder. (Woolf 1928, 
300) 

Other ways to do Science? The most concrete examples of a different kind 
of science that I can think of come from the women's health movement and 
the process by which the Boston Women's Healthbook Collective's (1984) 
The New Our Bodies, Ourselves or the Federation of Feminist Women's Health 
Centers' (1981) A New View of a Woman's Body have been generated. These 
groups have consciously tried to involve a range of women in setting the 
agenda, as well as in asking and answering the relevant questions. But there 
is probably no single way in which to change present-day science, and there 
shouldn't be. After all, one of the problems with science, as it exists now, 
is that scientists narrowly circumscribe the allowed ways to learn about nature 
and reject deviations as deviance. 

Of course it is difficult for feminists who, as women, are just gaining a 
toehold in science, to try to make fundamental changes in the ways scientists 
perceive science and do it. This is why many scientists who are feminists live 
double-lives and conform to the pretenses of an apolitical, value-free, 
meritocratic science in our working lives while living our politics elsewhere. 
Meanwhile, many of us who want to integrate our politics with our work, 
analyze and critique the standard science, but no longer do it. Here again, 
feminist health centers and counselling groups come to mind as efforts to 
integrate feminist inquiry and political praxis. It would be important for 
feminists, who are trying to reconceptualize reality and reorganize knowledge 
and its uses in areas other than health, to create environments ("outstitutes") 

15 



Hypatia 

in which we can work together and communicate with other individuals and 
groups, so that people with different backgrounds and agendas can exchange 
questions, answers, and expertise. 

NOTES 

A different version of this paper will be published under the title, "Some Thoughts About 
the Masculinity of the Natural Sciences," in Mary Gergen, ed. Feminist Knowledge Structures. 
New York: New York University Press, in press. 

1. Recently some physicists have hypothesized that a pound of feathers falls more rapidly than 
a pound of rocks-an even more counterintuitive "fact" than what I learned in high school physics. 
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Modeling the Gender Politics in 
Science 

ELIZABETH POTTER 

Feminist science scholars need models of science that allow feminist accounts, not 
only of the inception and reception of scientific theories, but of their content as well. 
I argue that a "Network Model," properly modified, makes clear theoretically how 
race, sex and class considerations can influence the content of scientific theories. 
The adoption of the "corpuscular philosophy" by Robert Boyle and other Puritan 
scientists during the English Civil War offers us a good case on which to test such 
a model. According to these men, the minute corpuscles constituting the physical 
world are dead, not alive; passive, not active. I argue that they chose the principle 
that matter is passive in part because its contrary, the principle that matter is alive 
and self-moving, had a radical social meaning and use to the women and men working 
for progressive change in mid-seventeenth century England. 

Whenever she tells a story, the storyteller has a story model, one that 
outlines how a good story should go. When Marie Boas told the story of 
Robert Boyle's contributions to physics and chemistry in the mid-Seventeenth 
Century, she put her account of Boyle's life in a chapter separate from chapters 
describing his scientific achievements (Boas 1958). In her biography we 
discover that Boyle (1626-1691) was the youngest son of the fabulously wealthy, 
unscrupulous Earl of Cork. Old Cork was killed defending his holdings in 
the Irish rebellion of 1643 and his sons spent most of the Interregnum 
recovering their property in both England and Ireland. The young Robert 
was aided in this endeavor by the Parliamentary connections of his sister, 
Lady Katherine Ranelagh. We learn that Boyle never married and that, 
although he lived for many years in Oxford, he lived the last twenty years 
of his life in London with his sister, Katherine. He died a very rich man. 
As we turn to the chapters delineating his work in science, we find nothing 
to indicate that Boyle's class and sex or the meanings given to them by the 
turmoil of the Civil Wars, influenced his discoveries or his scientific theories 
in any way. But we do learn of a clear demarcation between the budding 
science of chemistry and non-scientific activities like alchemy, and that it 
was really chemistry that Boyle was practicing despite his interest in alchemy, 
natural magic and the occult. His adoption of the "corpuscular philosophy" 
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in the mid-1650's followed upon his growing dissatisfaction with 
Aristotelianism and his search for a successor science. The story model that 
Boas' account follows is a familiar one. She adheres closely to the demarcation 
between science and non-science as well as to the distinction between an in- 
ternal and an external account of science. Her account of Boyle's scientific 
achievements is an internal one, a history of scientific ideas making no 
reference to the political and social considerations that might have influenced 
Boyle's theory construction. 

Clearly the philosophy of science Boas adopts will not allow a feminist story 
about science to be told. For one thing, traditional philosophy of science 
proscribes any feminist critique of Boyle's corpuscular theory as androcentric. 
On the traditional model of science, bad science is the result of social or 
personal influences infecting scientific procedures, while good science emerges 
from scrupulous adherence to scientific methodology. It follows that a rational 
reconstruction by historians and philosophers of science according to some 
favored logic of science is a sufficient explanation of good science. Thus, the 
feminist charge that Boyle's corpuscular philosophy rested on a sexist physical 
principle comes down to the claim that his theory is bad science because it 
was influenced by gender considerations. On Boas' story model, feminist 
scholars of science cannot argue both that Boyle was a good scientist who 
worked out a good theory and that gender politics influenced not only the 
inception and reception of his theory, but its content as well. But feminist 
scholars, along with other post-Kuhnian historians, sociologists and 
philosophers of science, have come to feel that considerations of race, sex 
and class may well belong in any adequate account of scientific work. 
Therefore, we need a way to understand science that will allow us to show 
how these considerations influence the way scientific theories are formulated. 

The work of Mary Hesse, W.V.O. Quine and others offers a point of 
departure for understanding natural science in a way that will be useful for 
the new feminist accounts of science. In the following section, I will tell a 
feminist story about the adoption in England of the "corpuscular philosophy." 
The story illustrates the way in which a principle central to physical theory 
can be constrained by gender politics. Robert Boyle and other Puritan 
scientists who took up and developed the early atomic theory argued that 
the minute corpuscles constituting the physical world are dead, not alive; 
passive, not active. They chose the principle that matter is passive in part 
because its contrary, the principle that matter is alive and self-moving, had 
a social meaning and utility to the women and men working for change in 
mid-seventeenth century England. Because it collapses the distinction between 
an "internal" and an "external" history of science, my story can show how 
concern about gender influenced the formulation of a scientific theory. In 
the final section, I will show how what Mary Hesse calls a "Network Model" 
of scientific theories makes it clear how race, sex and class considerations can 
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influence the content of scientific theories. 

GENDER POLITICS IN THE MECHANICAL PHILOSOPHY 

Christopher Hill sees two revolutions in the history of mid-seventeenth 
century England. The Puritan revolution successfully abolished feudal tenures 
and arbitrary taxes, and established the sovereignty of Parliament and 
common law. But Hill properly discerns 

another revolution which never happened, though from time 
to time it threatened. This might have established communal 
property, a far wider democracy in political and legal institu- 
tions, might have disestablished the state church and rejected 
the protestant ethic. (Hill 1982, 15) 

Hill neglects to mention that it might also have established some degree of 
sexual equality and greater freedom for women, a measure of relief from the 
rule that women must be chaste, silent and obedient. 

The radicals who worked for the failed revolution held a natural philosophy 
that grew out of certain theological heresies. These heresies in turn derived 
from the natural magic tradition whose sources included works attributed 
to Hermes Trismegistus, believed by Renaissance thinkers to have been an 
Egyptian priest at the time of Moses. Hylozooism, the principle that all matter 
is alive, was central to Hermeticism. We find in the Corpus Hermiticum, for 
example, that "All that is in the world, without exception, is in movement, 
and that which is in movement is also in life. Contemplate then the beautiful 
arrangement of the world and see that it is alive, and that all matter is full 
of life" (Yates 1964, 31 and 34). 

Paracelsus, the sixteenth century physician, clearly conjoins the natural 
magic tradition with political dissent. "Magic," he said, "has power to ex- 
perience and fathom things which are inaccessible to human reason." As a 
champion of the poor and oppressed, he held that law aids only the rich, 
not the poor; though he charged the rich high fees, he cured poor people 
for free. He advocated a reformation of religion and of society, including a 
redistribution of wealth and was nearly killed for supporting the peasants 
in the great 1525 uprising (Easlea 1980, 102). 

The association between the natural magic tradition and political rebellion 
became clearer as the turmoils of the Seventeenth Century began. In 1600, 
Campanella was tortured by the Inquisition for rebelling against Spanish rule 
in Naples in order to set up a "universal republic." Campanella describes the 
republic in his City of the Sun, published in 1623 while he was imprisoned: 
it is led by a Hermetic magician and characterized not only by eugenics but 
also by communal ownership of property. Campanella imagines an ideal 
human community living together in love which mirrors his view of nature: 
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the basic constituents of both are credited with life and consciousness. Bodies 
"enjoy being together and cherish their reciprocal contact with one another," 
so much so that they abhor any vacuum that would destroy their 
"community" (Easlea 1980, 105). 

In England, the pre-eminent Digger Gerrard Winstanley offers a clear case 
of the sectarian debt to the natural magic tradition. He held a kind of 
materialist pantheism which identified God with the created world and so 

placed the spirit of life and cause of motion within terrestrial and celestial 
bodies themselves: 

To know the secrets of nature is to know the works of God. 
. . .And indeed if you would know spiritual things, it is to 

know how the spirit or power of wisdom and life, causing 
motion or growth, dwells within and governs both the several 
bodies of the stars and planets in the heavens above; and the 
several bodies of the earth below, as grass, plants, fishes, beasts, 
birds and mankind. (Quoted by Hill 1982, 142) 

These beliefs about nature harmonized perfectly with a revolutionary com- 
mitment to human equality. 

Sectaries like Winstanley, however, were not the only ones who adopted 
views derived from the natural magic tradition. Under the influence of Jan 
Comenius and his disciple, Samuel Hartlib, Robert Boyle and many other 
mainstream Puritan reformers also adopted such views. Peter Rattansi (1968) 
observes that Boyle mentions in a letter that he was studying nature aided 

by "the glosses of Aristotle, Epicurus, Paracelsus, Harvey, Helmont, and other 
learned expositors of that instructive volume." He also says that "he was 
weaned away from Aristotelian principles partly by the opposition of Telesio, 
Campanella ('and his ingenious epitomist Comenius'), Bacon, Gassendi and 
Descartes among others." As Rattansi notes, "... many of the problems 
that obsessively recur in [Boyle's] work are of the sort that were of central 

importance for Hermeticism: the curative power of amulets and weapon-salves; 
stellar virtues; the Alkahest; and transmutation. No doubt, they are all 

explained in impeccably mechanical terms . .., but their importance for 
him becomes less puzzling in the context of his earlier commitments" to 

hermeticism, alchemy and natural magic (Rattansi 1968, 131 and 139). And 

Boyle was typical of a group of moderate reformers who found in the natural 

magic tradition a promising alternative to the now defunct Aristotelian 

dogmas, all of whom played recognized roles in developing modern science: 

John Evelyn, Seth Ward, John Wilkins, John Wallis, William Petty, Walter 
Charleton and Christopher Wren (Rattansi 1963 and 1968). 

In the late 1640's and early 1650's, these men repudiated the natural magic 
tradition and turned to atomism, to the corpuscular theory which Descartes 
and Gassendi formulated upon the basis of a revival of Epicurus and 
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Democritus. The traditional view that their conversion was brought about 
by recognition of the overwhelming superiority of the corpuscular theory 
avoids completely the social and political issues at stake. If we collapse the 
distinction between an "internal" and an "external" account of the conversion, 
we can see that the momentous shift to atomism was overdetermined, in- 
fluenced by both "internal" and "external" considerations. 

Boyle and his compatriots shared a widely held conviction that the natural 
order on one hand and the moral and social order on the other are mutually 
reflective. We see this clearly in the use made by sectaries of their natural 
philosophy to support their social philosophy. Winstanley, for example, urges 
that men can know God's will for themselves by looking at the world around 
them and do not need priests and bishops as intermediaries to tell them God's 
will because all of nature is full of God or Reason. Not only tithes, but the 
entire institution of a state church should be abolished. The depth of this 
challenge would have been clear to Charles I, whose famous aphorism, "No 
Bishop, no King," records his conviction that the monarchy and the state 
church were interdependent institutions. 

For all their interest in the natural magic tradition, Boyle and the other 
moderate reformers wished to distinguish their views as sharply as possible 
from those of the sectaries whose class interests they opposed. This was tricky 
business. Simply adopting the corpuscular philosophy was insufficient to make 
the distinction since one of the most important principles at issue was whether 
matter is alive, full of the vital spirit and so able to guide and move itself. 
As long as God or the World Soul inhabits even the atoms, it inhabits all 
men and allows them to know all that they need to of spiritual matters without 
priestly mediation. Refutation of the sectaries' natural and social philosophies 
demands, then, at least that matter be passive, dead, brute or inert. Thus 
Boyle, in one of his first statements of the mechanical view, is very concerned 
to argue against hylozooism: 

. . . methinks we may, without absurdity, conceive, that God, 

. . . having resolved before the creation, to make such a world 
as this of ours, did divide . . . that matter, which he had 
provided, into an innumerable multitude of very variously 
figured corpuscles, and both connected those particles into such 
textures or particular bodies, and placed them in such 
situations, and put them into such motions, that by the 
assistance of his ordinary preserving concourse, the 
phenomena, which he intended should appear in the universe, 
must as orderly follow, and be exhibited by the bodies 
necessarily acting according to those impressions or laws, 
though they understand them not at all, as if each of those 
creatures had a design of self-preservation, and were furnished 
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with knowledge and industry to prosecute it; and as if there 
were diffused through the universe an intelligent being, 
watchful over the publick good of it, and careful to administer 
all things wisely for the good of the particular parts of it, but 
so far forth as is consistent with the good of the whole.... 
(Quoted in Jacob 1972, 18) 

Although atoms behave as if they consciously and continually follow the 
dictates of a world soul, in fact they are brute bits of dead matter, put in 
motion by God. 

The adoption of the principle that matter is dead thus had clear implications 
for the class struggle in England during the Civil War. As Margaret and James 
Jacob point out, the mechanical philosophers produced a theory which 
"'outlawed' radicalism from the universe" (1980, 254). But the issue of whether 
matter is active or passive had implications for gender relations as well as 
for class relations. The Seventeenth Century saw the development of the ideal 
woman as a bourgeoise who was to marry and to stay at home minding the 
house; while married, she was to own no property. She had no voice in the 
Church or State (Thomas 1958, 43). Puritan marriage manuals continually 
reinforced the view that "the man when he loveth should remember his 
superiority" (Quoted by Thomas 1958, 43) and William Gough, in his popular 
manual Of Domesticall Duties of 1622 and 1634, flatly declared that "the extent 
of wive's subjection doth stretch itself very far, even to all things" (Stone 
1977, 197). 

The rise of sectarianism , with its view that God is in everything and 
everyone, threatened the sexual status quo. Keith Thomas points out that 
"[flrom the very beginning the separatists laid great emphasis upon the spiritual 
equality of the two sexes. .... And once admitted to the sect women had 
an equal share in church government. 'It followeth necessarily', wrote John 
Robinson, 'that one faithful man, yea, or woman either, may as truly and 
effectually loose and bind, both in heaven and earth, as all the ministers in 
the world"' (Thomas 1958, 44). 

In England during the 1640's, women of the independent churches debated, 
voted, prophesied and even preached. The Leveller John Lilbourne remarked 
that "Every particular and individual man and woman that ever breathed 
in the world since [Adam and Eve] are and were by nature all equal and 
alike in power, dignity, authority and majesty, none of them having (by 
nature) any authority, dominion or magisterial power, one over . . . another." 

Leveller women played their part in politics side by side with their husbands 
and brothers, and were among those who, for the first time in English history, 
acted politically as women. The story merits telling in some detail. In 1642, 
a group of women petitioned the House of Lords "... That Religion may 
be established, and present aid and assistance transported into Ireland for 
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the reliefe of the distressed Protestants" (Quoted in Higgins 1973, 185). On 
February 1, 1642, about 400 working women, artisans, shop-girls and labourers 
gathered at parliament to get an answer to their petition. When the Duke 
of Lennox cried "away with these women, we were best have a Parliament 
of women," some of the women blocked his way and broke his staff of office 
(Higgins 1973, 185). 

In August 1643, women, apparently about two or three thousand strong, 
again demonstrated at Parliament to demand an end to the war and to ".. 
cry out for their slain and imprisoned husbands." The women grew restive and 

. . . From words they fell to blowes, [for after noon the 
women] came againe to the doore of the House at the upper 
staires head, as soone as they were past a part of the Trained 
Band that usually stood Centinell there, they thrust them 
downe by the head and shoulders, and would suffer none to 
come in or out of the Parliament house for two hours together 
. . . at last ten Troopers . . . came to passe by the women 
. . . whereupon they drew their Swords, and laid on some 
of them with their Swords flatwayes for a good space, which 
they [the women] regarded not, but enclosed them [the 
soldiers]; upon this they then cut them on the face and hands, 
and one woman lost her nose . . . and about an houre after 
the House was up, a Troope of horse came, and cudgelled such 
as staid, with their Kanes, and dispersed them. . .. (Higgins 
1973, 193 and 195) 

The women demonstrated at Parliament off and on throughout the 1640's, 
their activities reaching a pitch in 1649. Their petition of April, 1649, 
apparently signed by 10,000 women, demanded the release from prison of 
the four Leveller leaders, Lilbourne, Wedwyn, Prince and Overton, and com- 
plained of high food prices and taxes. Although the House of Commons 
refused at first to receive the petition, since women had no legal standing, 
on Wednesday, April 25, "The House of Commons sent out the Sergeant 
at Armes to the women to fetch in their Petition . . . but sent them this 
answer by the Serjeant at Armes to tell them by word of mouth . . . 'Mr 
Speaker (by direction of the House) hath commanded me to tell you, That 
the matter you petition about, is of an higher concernment then you under- 
stand, that the House gave an answer to your Husbands; and therefore that 
you are desired to goe home, and looke after your owne businesse, and meddle 
with your huswifery."' But the women replied, "we are no whit satisfied with 
the answer you gave unto our husbands." This uppitiness prompted one 
newspaper to declare that the women petitioners were really demanding "let 
women weare the breeches" (Higgins 1973, 202-203, 213). 

In April of 1649 the Leveller women decided to petition "considering, That 
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we have an equal share and interest with men in the Commonwealth." By 
May the women were claiming that 

Since we are assured of our creation in the image of God, of 
an interest in Christ equal unto men, as also of a proportionate 
share in the freedoms of the commonwealth, we cannot but 
wonder and grieve that we should appear so despicable in your 
eyes as to be thought unworthy to petition or represent our 
grievances to this honourable House. Have we not an equal 
interest with the men of this nation in those liberties and 
securities contained in the Petition of Right, and other the good 
laws of the land? (Higgins 1973, 217) 

These events were sure to generate alarm among men of the dominant 
classes. Sound Englishmen were quick to recognize in the new sectarian 
views-that all people are equal, and in particular, that women are at least 
spiritually equal to men since everyone alike has the spark of life within 
them-a serious threat to the sexual status quo. In 1646 Thomas Edwards 

vigorously opposed the granting of religious toleration on the grounds that 
men "should never have peace in their families more, or ever after have 
command of wives, children, servants" (Quoted by Stone 1977, 155). 

Boyle, and others who later became mechanicists, were in and out of 
London in the late 1640's and would have read and heard accounts of the 

outrageous activities of women at Parliament. It was precisely during this 
period that Boyle wrote what we might call his "essays on women." These 
include the "Letter to Fidelia," dated London, December 2, 1647; the "Letter 
to Mrs. Dury," dated Stalbridge, April 15, 1647;1 "The Duty of a Mother's 

Being a Nurse" and "The Martyrdom of Theodora." The Boyle revealed in 
these seldom-read texts eagerly resisted radical change in the social position 
of women or in the ideology of women. The "Letter to Mrs. Dury," for 

example, inveighs against Corsica's painting because painting "invites loose 

gallants to tempt them [the women who paint]," and may have been written 
in support of a bill then before Parliament forbidding women to wear makeup, 
while "The Duty of a Mother's Being a Nurse" argues that mothers should 
breastfeed their own children instead of hiring wet nurses for them. In these 
non-scientific works, most of them intended for a private audience, Boyle 
saw fit to expose a relentless concern that women occupy the domestic space 
being created for them by bourgeois liberal ideology. The exclusion of these 
concerns from his scientific writings may be more than a mere generic 
convention. Boyle was not the only mechanicist concerned with gender issues. 
Walter Charleton repudiated the natural magic tradition in favor of the 
mechanical philosophy in the early 1650's and produced a very important 
translation of Gassendi's work on atomism in 1654. But he was also the author 
of The Ephesian Matron, whose hero exclaims of women: 
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You are the true Hiena's, that allure us with the fairness of 
your skins; and when folly hath brought us within your reach, 
you leap upon us and devour us. You are the traitors to 
Wisdom; the impediment to Industry . . . the clogs to virtue, 
and goads that drive us to all Vice, Impiety, and Ruine. You 
are the Fools Paradise, the Wiseman's Plague, and the grand 
Error of Nature. (Quoted by Easlea 1980, 242) 

When Charleton represents women as "Errors of Nature," he suggests that 
a corrected nature would exclude the voice of women heard so often among 
the sectaries. At a metaphoric level, at least, he recognizes that his own and 
Boyle's gender politics were excluded from their scientific arguments by sheer 
force. 

Boyle's famous lab assistant, Robert Hooke, on the other hand, plainly 
makes the connection. Body and Motion are, he claimed, the "Female" and 
"Male" of Nature, Body being the "Female or Mother Principle," "therefore 
rightly called by Aristotle and other Philosophers, Materia, Material 
Substance, or Mater; this being in itself without Life or Motion, without form, 
and void, and dark, a Power in it self wholly unactive, until it be, as it were, 
impregnated by the second Principle [Motion], which may represent the Pater, 
and may be call'd Paterus, Spiritus, or hylarchick Spirit...." (Hooke 1682, 
171-172). 

Can we retheorize science in a way that allows us to show how gender con- 
cerns of the sort Boyle, Charleton and Hooke display get into their scientific 
work? 

ARTICULATING THE MODEL 

To many feminists, my account of Boyle's adoption of the hypothesis that 
matter is dead will not seem very heretical. It seems a likely story. That is 
because we have post-Kuhnian models of science very different from Marie 
Boas' and we recognize that feminist accounts of science require the collapse 
of traditional distinctions honored in Boas' account. But how we articulate 
a model is important. Some articulations will be useful for feminist scholars 
and others will not. We need to understand how making a scientific theory 
can be connected in myriad ways with other social and political activities. 
Traditionally, science studies concerned with social influences on science have 
followed Boas' model and have limited themselves to examining how scientists 
are influenced as they decide what questions to address. Just so, Ruth Doell 
argues that two sets of interests have prompted the development and use of 
in vitro fertilization (IVF) and the human genetic engineering it has made 
possible. On one hand, women in our society desire to bear children and 
want the option of bearing children when they are sterile. On the other, the 

27 



Hypatia 

scientists have a professional interest "in promoting the expansion of the 
research establishment and may, in this era of commercial application of 
biotechnology, have entrepreneurial interests as well" (Doell 1986, 11). 

Although very important for our understanding of the relations between 
science and society, these studies leave undisturbed the assumption that the 
contents of scientific theories are, or should be, pure, uninfected by non- 
scientific considerations. Operating under that assumption, philosophers of 
science traditionally defended the purity of science against revelations such 
as those of Doell by distinguishing the "context of discovery" from the "context 
of justification." Thus motives leading a scientist to undertake research (the 
context of discovery) have no logical relation to the theory produced by the 
research (the context of justification). In the same way, the theory is logically 
independent of the uses and abuses to which it is put. The fundamental 
assumption here is that if political, economic, gender, racial or other non- 
scientific considerations influence the work of producing the scientific theory, 
the result will be bad science. 

On this view, only bad scientific theory is infected by social and other 
illegitimate concerns; good science is objective, neutral science. Feminists have 
come to suspect, however, that even scientific theories that are "good" by 
all the standard criteria-e.g., they are simple, elegant, fruitful, internally 
consistent, externally coherent with the received paradigm, predictive and 
so on-are androcentric or sexist.2 A useful model would then do two things: 
as well as allowing us to examine the masculinist interests influencing the 
inception and subsequent use of scientific theories, it would also allow us 
to show how those interests affect the content of scientific theories. Second, 
in doing that, it would show us how it is possible for a scientific theory "good" 
on all the traditional criteria to be androcentric or sexist. A really useful model 
of science will allow us to say not only that an otherwise unimpeachable theory 
was initiated for reasons that are inimical to the interests of women and has 
been used in ways that are bad for women, but also that and how an other- 
wise unimpeachable theory may be sexist or androcentric even when it is 
cognitively virtuous and is produced by men and women of good will. We 
begin to see that the dichotomy between "good science" and "bad science," 
like the dichotomy between internal and external accounts of science, hinders 
rather than helps a feminist understanding of science. If we are forced to say 
either that the early atomic theory was good because it was fruitful, coherent 
and covered the data, or that it was bad because it rested on a principle with 
androcentric, upper class social meanings, we are hindered in our attempt 
to understand the relations between the gender and the "technical" 
considerations that go into theory construction and the relations between, 
for example, women's activities at Parliament and Boyle's experimental 
activities at Lady Ranelagh's house. 

For feminist purposes, a natural science model should allow theoretically 
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not only for social changes in the structure of scientific institutions (e.g., more 
women scientists), but also for changes in the way theories are constructed. 
If a model doesn't allow analysis of real science, it can't show us where our 
problems lie and where changes must occur. But if a model describes actual 
scientific theories, not merely ideal ones, it should account for the possibility 
of feminist science in such a way as to allow it to be socially useful as well 
as cognitively virtuous and rigorous. 

Finally, we would be suspicious of any model of the natural sciences that 
conflicted with much of the insightful work that feminist scholars have pro- 
duced heretofore. For example, many feminist scholars of science have used 
Marxist grounds to argue that male scientists have an unconscious desire to 
dominate and control women and nature and that this desire leads to an 
unconscious bias toward theories that allow and foster domination and 
control. Using object relations theory, other feminist scholars have made very 
similar arguments (Keller 1983a and 1983b; Harding and Hintikka 1983). 
Thus, it would be well if our model could show theoretically, with some 
precision, how non-scientific assumptions, including particularly evaluative 
assumptions such as the desirability of domination and control, influence 
theoretical content. 

A model such as Mary Hesse's Network Model will, if pushed far enough, 
be useful to feminists in the ways set out above (Hesse 1974). Hesse understands 
a scientific theory as a system of laws which has a very complex relation to 
nature. When the scientist establishes a law, Hesse argues, she classifies 
phenomena on the basis of resemblances among them. An astronomer might 
decide, for example, that this star is a red dwarf because it is similar to other 
red dwarfs; a neuroendocrinologist might try to determine whether the role 
of nitrogen 1 and nitrogen 3 of the imidazole ring of histidine in TRF is the 
same as their role in LRF. Any scientist is, then, constantly faced with 
decisions as to whether two things are similar enough to be classed together. 
But since phenomena are similar in some respects and different in others (none 
are identical; they differ at least in occuring at different times or occupying 
different locations), the question becomes, "Which respects are more 
important, the similar ones or the dissimilar ones?" When the data are all 
in-here observations of the respects in which phenomena do and do not 
resemble one another-decisions must be made about which data are 
significant. This is a fundamental case of "interpreting the data." Data alone, 
observations alone, do not determine a law or generalization; for example, 
we observe that whales swim in the water and so are like fish; but we also 
observe that they are live-bearing like mammals. Are they fish or mammals? 
Because similarity is not transitive, a decision must be made on grounds other 
than observed similarity. That is, b may resemble a and b may resemble c, 
but a and c do not therefore resemble one another; how, then, should we 
classify b? As an a or as a c? Since any decision here is underdetermined by 
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the data, it has to be determined on other grounds. 
One criterion at work in such a case is logical coherence throughout the 

system; however, we cannot claim that this criterion alone is sufficient to 
account for theory production. Scientists do not always decide between 
conflicting observations on the grounds that one generalization provides 
coherence with the greatest number of other generalizations. The problematic 
generalization may instead be the occasion to decide that most of the 
generalizations in the theory are wrong. 

At this point, the mainstream philosophers who adopt a network model 
argue that scientists either do or should have recourse to cognitive virtues. 
Scientists hold or should hold certain assumptions about what constitute good 
systems of laws or "good theories." Just so, Quine has argued, the assumptions 
that good theories are "conservative" or are "simple" guide the scientist to 
make the decision that conserves most of what has been held true in the 
past, or the one that makes the system simpler (Quine 1978). Hesse refers 
to the virtues as "coherence conditions" and argues that they include 
assumptions such as the goodness of symmetry and of certain analogies, models 
and so on (Hesse 1974, 52). However, feminists, as critical science scholars, 
want to know, not what mainstream philosophers of science think scientists 
should do, but what scientists actually do. That is, we need to look and see 
what assumptions scientists actually hold to when they decide between con- 
flicting generalizations. The feminist working hypothesis is that the assump- 
tions guiding classificatory decisions may be androcentric or sexist.3 

Unless we extend the Network Model by recognizing gender, class and race 
assumptions as "coherence conditions," the model will not be useful to 
feminists because it will not really collapse the internal/external distinction 
or the other distinctions hindering a feminist understanding of science. 
Symmetry, favored analogies and models, like the traditional cognitive virtues, 
are still "technical" considerations, suitable for an internalist account of 
scientific theory production. But if we crack the Network Model open by 
looking with feminist eyes at actual cases in order to discover coherence 
conditions, the model shows us how androcentric or sexist assumptions 
influence the content of scientific theories. At least for those cases in which 
a particular generalization is underdetermined by the data, as the 
generalization that matter is dead was when Boyle considered it, the decision 
as to which generalization to adopt must be based on other grounds than 
simple observation. Because all the generalizations in a system are logically 
interrelated, the adoption of one of a pair of conflicting generalizations such 
as "matter is dead" or "matter is alive" will have repercussions throughout 
the system and throughout related systems. The assumption of some cognitive 
virtue(s) can determine which repercussions are desirable, but so can the 
assumption of some other principle, for instance that male behavior is the 
norm, that male behavior is crucial to evolution, that hierarchies are 
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functional, that hierarchical models are better than nonhierarchical ones, 
or, as I have argued in Boyle's case, that women should be kept in a secon- 
dary social position. The suggestion here is that feminist studies of theory 
construction in the sciences should look carefully at the constraints affecting 
the choices scientists make between conflicting generalizations. On a network 
model each generalization in the system is-at any given time, though not 
at all times-corrigible, so there is nothing theoretically to prevent us from 
discovering that even the most innocent choice is constrained ultimately by 
an androcentric or sexist assumption. 

The flexibility of any system of generalizations means that choices among 
generalizations can be made that allow at once some degree of empirical 
adequacy, of coherence, of fruitfulness, simplicity, faithfulness to preferred 
analogies or models and the maintenance of androcentric or sexist assump- 
tions. Thus, the model makes it clear that even good scientific theories, by 
all the traditional criteria, can be androcentric or sexist in the sense that a 
sexist or androcentric assumption constrains the distribution of truth values 

throughout the system. Just so, the early atomic theory, as worked out by 
Gassendi, Descartes, Boyle and the others, had a reasonable degree of 
empirical adequacy, was fairly coherent, was certainly fruitful and so on. But 
one of its fundamental principles had a sexist as well as a classist social 
meaning. Since the hylozooic principle meant, if not full equality for women, 
then at least spiritual equality and certain corresponding liberties, for example, 
to speak and to act as their own consciences directed them, any passivity 
principle meant the loss of equality and of the corresponding liberties. 

The flexibility of theoretical systems also allows the possibility of new and 
different theory constructions. We might speculate about how an atomic 
theory based on the hylozooic principle would have developed just as we might 
speculate about the current possibilities for feminist ways of doing science. 
Theories could be constructed that base classificatory decisions on feminist 
assumptions instead of antifeminist ones. The maintenance of a feminist 
assumption, such as the assumption that women were significant in human 
evolution or that nonhierarchical, organismic models are better than 
hierarchical ones, or that women and men should be allowed equal social 
positions, would have repercussions throughout the classificatory system and 
would still allow, just as nonfeminist assumptions have, some degree of 
empirical adequacy, of coherence, of fruitfulness, simplicity, faithfulness to 
preferred analogies or models, and so on.4 In her book, The Principles of the 
Most Ancient and Modem Philosophy, Boyle's contemporary, Anne Conway 
(1982), began work on an atomic theory based on the principle that all matter 
is alive and conscious.5 The full story of her work remains to be told, but 
a network model shows theoretically that such a corpuscular philosophy could 
have exhibited, just as Boyle's corpuscular philosophy did, a reasonable degree 
of empirical adequacy, coherence and fruitfulness, and could still have been 
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politically progressive for women. 

NOTES 

I am indebted to Kathryn Pyne Addelson, Sandra Harding and Caroline Whitbeck for helpful 
comments and suggestions on earlier drafts of this essay. I have also benefited from the comments 
and questions of college and university audiences in the Philadelphia area. 

1. I include these letters because they are clearly set pieces written to a fictitious character 
(Fidelia) or about a fictitious character (Corisca). 

2. Here an "androcentric" hypothesis is one that rests on assumptions made only from a male 
point of view, while a "sexist" hypothesis is one that rests on the assumption that women are 
inferior to men. 

3. David Bloor ( 1982) argues that coherence conditions should include any social interests 
that influence the choice a scientist makes between competing hypotheses. Although he never 
mentions gender considerations, he might include androcentric or sexist social interests as 
coherence conditions. But there is a problem with the notion of"social interest" here: a woman 
scientist might well adopt a sexist or androcentric coherence condition even when it is against 
her social interest to do so (Cf. also Longino 1983). On the model set out here, what Longino 
refers to as "background assumptions" determine scientists' classificatory decisions. 

4. The sociobiological theories of Sara Hrdy (1981), Nancy Tanner (1981) and Adrienne Zihlman 
beautifully illustrate this point (Cf. Hrdy 1981, Tanner 1981, Tanner and Zihlman 1976, and 
Zihlman 1978). 

5. Carolyn Merchant (1980) discusses Conway's work and argues that Leibniz' monadology 
was developed under its influence (Merchant 1979). 
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The Weaker Seed 
The Sexist Bias of Reproductive Theory 

NANCY TUANA 

This history of reproductive theories from Aristotle to the preformationists provides 
an excellent illustration of the ways in which the gender/science system informs 
the process of scientific investigation. In this essay I examine the effects of the bias 
of woman's inferiority upon theories of human reproduction. I argue that the 
adherence to a belief in the inferiority of the female creative principle biased scien- 
tific perception of the nature of woman's role in human generation. 

Woman as other, the second sex, the weaker vessel, a misbegotten man. 
We are painfully aware of the litany of centuries of theories condemning 
women to a subordinate status. 

Scientists, like everyone, work within and through the worldview of their 
time. The theories they develop and the facts they accept must be coherent 
with this system of beliefs. Thus, it will come as no surprise that science has 
provided a biological explanation/justification of the image of woman as 
inferior. The history of embryological and reproductive theories provides a 
revealing case study of the effects of this presupposition of woman's inferiority 
upon the generation of scientific theories. From Aristotle to the reproductive 
theories of the 1700s we can trace a pattern of depreciation of the female 
principle in conception originating from the assumption of woman's biological 
inferiority. 

COLD WOMEN AND BARREN WOMBS 

The first systematic development of a scientific explanation of woman's in- 
feriority is found in the writings of Aristotle (384-322 BCE). Although Aristotle 
certainly did not invent the idea of the greater perfection of the male sex, 
his writings provided a detailed and seemingly rational justification of this 
belief that was to be accepted for centuries. 

Aristotle's biology is based on the central premise that heat is the 
fundamental principle in the perfection of animals. Heat serves to "concoct" 
matter, that is, to enable it to develop. The more heat an animal is able to 
generate, the more developed it will be. "[T]hat which has by nature a smaller 
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portion of heat is weaker" (GA 726.b.33). On the Aristotelian model, if woman 
is to be viewed as biologically inferior to man, it must be possible to 
demonstrate that woman generates less heat then man. 

The belief that woman is colder than man is a central premise of Aristo- 
tle's biology. He employs it to account for numerous alleged physiological 
and psychological differences between women and men, and to justify the 
perception of these differences as "defects." Because woman has less heat she 
will be smaller and weaker than man. "The male is larger and longer-lived 
than the female . . . the female is less muscular and less compactly jointed" 
(HA 538.a.23-538.b.8). Woman's defect in heat will result in her brain being 
smaller and less developed than man's. Of all the animals, man's brain is much 
the largest and the moistest" (GA 784.a.2-3). And woman's inferior brain 
size in turn accounts for much of her defective nature. Woman is: 

. .. more jealous, more querulous, more apt to scold and to 
strike. She is, furthermore, more prone to despondency and 
less hopeful than the man, more void of shame, more false of 
speech, more deceptive, and of more retentive memory. (HA 
608.b. 10-12) 

Aristotle's evidence of woman's defect in heat is tied to his theory of 
reproduction. According to this theory, semen is derived from blood. Aristotle 
labels the male ejaculate "semen" and notes that male semen does not resemble 
blood, but is white in color. He insists that the appearance of male semen 
has to be the result of heat. Since a substance is transformed by being con- 
cocted and heat is required for such concoction, the appearance of male semen 
must be the result of an infusion of heat that concentrates the potency of 
the blood and changes its appearance. 

Aristotle's account of female semen rests firmly upon the assumption of 
woman's inferiority. Aristotle equates menses with male semen. Menstrual 
discharge "is analogous in females to the semen in males" (GA 727.a.3-4). 
His justification for this is that "semen begins to appear in males and to be 
emitted at the same time of life that the menstrual flow begins in females" 
and that "in the decline of life the generative power fails in the one sex and 
the menstrual discharge in the other" (GA 727.a.5-10). Since the menstrual 
flow, like the ability to emit semen, commences at puberty and ceases with 
old age, Aristotle correctly concludes that it has to be associated with 

reproduction. However, Aristotle incorrectly assumes that female semen, like 
male semen, will be visibly emitted. Because of this he identifies menses as 
female semen. 

Aristotle's proof of woman's defect in heat should now be obvious. Female 
semen is abundant and resembles blood. Male semen is scarce and is quite 
unlike blood. Aristotle claims that these differences are accounted for by the 
fact that women are unable to "cook" their semen to the point of purity- 
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thus "proof' of their relative coldness. Lacking heat in comparison to man, 
woman's semen is not transformed and looks like blood. It is also more abun- 
dant because woman is unable to reduce it through the infusion of heat. "[I]t 
is necessary that the weaker animal also should have a residue greater in quan- 
tity and less concocted" (GA 726.b.30-31). 

Aristotle further concludes that female semen is impotent. "[I]t is plain that 
the female does not contribute semen to the generation of the offspring. For 
if she had semen she would not have menstrual fluid; but, as it is, because 
she has the latter she has not the former" (GA 727.a.27-30). In other words, 
woman's menstrual fluid is the blood that would be turned into potent semen 
if she had sufficient heat to concoct it. Because of woman's deficient heat, 
she is unable to transform this blood and turn it into seed. 

The untenability of this view rests on the equation of the menstrual fluids 
of women with the seminal fluids of men, for there are striking differences 
between menses and semen. The most obvious difference is that menses occur 
only once a month and are not associated with intercourse or genital stimula- 
tion, while male seminal fluid is emitted whenever there is sufficient stimula- 
tion for ejaculation. Given this, it would have been logical for Aristotle to 
have considered whether females have a fluid emitted during intercourse or 
other genital stimulation that was the analogue to male semen. In fact, such 
a view was popular enough that Aristotle thought it important to refute it. 
"Some think that the female contributes semen in coition because the pleasure 
she experiences is sometimes similar to that of the male, and also is attended 
by a liquid discharge" (GA 727.b.34-36). 

Aristotle offers three arguments designed to prove this view false. In the 
first, he insists that this discharge does not occur in all women. It appears 
only "in those who are fair-skinned and of a feminine type generally, but 
not in those who are dark and of a masculine appearance" (GA 728.a.2-4). 
(He gave no explanation of how he arrived at this observation!) Since some 
women do not have this discharge, yet all can conceive, Aristotle concludes 
that it cannot constitute woman's seminal fluid. 

The second argument against labelling these emissions seminal is that "the 
pleasure of intercourse is caused by touch in the same region of the female 
as of the male; and yet it is not from thence that this flow proceeds" (GA 
728.a.31-33). Aristotle appears to be arguing that it would be incorrect to 
associate this discharge with male semen for it is unlike semen in that it does 
not issue from the place of stimulation. It should be obvious by now that 
these arguments are contrived. Aristotle is straining against observation in 
his atttempts to support his theory. All women have lubricating fluids. These 
fluids can be produced in a woman by stimulating the vulva or vagina, thus 
causing them to issue from the place touched. Furthermore, a male can 
ejaculate from stimulation of areas other than his penis, in which case the 
flow proceeds from a region other than that touched. 
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The third argument reveals this same tension. Aristotle insists that 
arguments associating these lubricating fluids with female semen were fallacious 
because the female often conceives without the sensation of pleasure in 
intercourse (GA 727.b.6-10). Although not explicitly stated, Aristotle seems 
to be assuming that seminal fluids are those that are emitted when sufficient 
levels of sexual pleasure are experienced. Since women conceive without ex- 
periencing pleasure in intercourse, and thus without emitting such fluids, and, 
conversely, experience pleasure in intercourse and thereby emit such fluids 
without conceiving, there is reason to deny the association of these fluids 
with semen. The weakness of this argument is demonstrated by the obvious 
fact that a male frequently ejaculates during intercourse without this resulting 
in pregnancy. But Aristotle maintains that the fact that a woman can emit 
her lubricating fluids without conceiving is proof that they cannot be seminal. 
Thus one of the same reasons given for denying the association of this female 
liquid with semen will call into question the accuracy of associating the male 
ejaculate with semen. 

Aristotle's thesis that women produce no semen had numerous ramifications 
upon his understanding of human creation. In a striking passage, Aristotle 
supports the view that the fetus is contained within the male and placed by 
him into the female. "By definition the male is that which is able to generate 
in another . . . the female is that which is able to generate in itself and out 
of which comes into being the offspring previously existing in the generator" 
(GA 716.a.20-23, emphasis added). 

Careful attention to Aristotle's view reveals that this offspring should not 
be thought of as existing preformed in the body of the male. Rather the male 

imparts to the female the form of the fetus. The female role in reproduction 
is to provide the material, the menstrual blood, upon which the male semen 

imparts form. The metaphor Aristotle used to explain this process is very 
similar to the craftsperson metaphor of creation as found in Genesis 2.7, where 
the divine being gives form to unformed substance. Aristotle compares the 

process of conception to that of a carpenter carving out a bed. In conception 
the female provides the raw material, just as the tree provides the wood. But 
it is the male, similar to the carpenter, who determines the function of the 
object to be produced and gives it its form. The female body thus becomes 
the workplace and source of raw material out of which the male crafts a human 
life (GA 729.b.15-73.b.25). Just as the god of Genesis imposed form upon 
the dust of the earth and breathed life into it, the seed of the male imposes 
the form and nature of a human being onto the blood of a woman's womb. 

A value underlying this metaphor is that the female role in generation, 
though necessary, is relatively unimportant. The female merely provides the 
raw material out of which a fetus will be formed. For Aristotle, the material 
cause involved the least degree of being or perfection of all the four causes: 
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? . . the first efficient or moving cause, to which belong the 
definition and the form, is better and more divine in its nature 
than the material on which it works ... for the first principle 
of movement, whereby that which comes into being is male, 
is better and more divine, and the female is matter. (GA 
732.a.3-9) 

Woman is thus relegated to the least significant of all the causes. Man, in 
providing the form and motion of the fetus, is far more responsible for its 
generation. 

Aristotle attempts to reinforce his thesis of the excellence of the male con- 
tribution to generation by arguing that it, unlike the female contribution, 
involves nothing material. The assumption implicit here, of course, is that 
nonmaterial substance is superior to (has a higher degree of perfection than) 
material substance. Again using the analogy of the carpenter, Arstotle depicts 
male semen as a tool that moves upon the material within the womb and 
imparts to it form and motion, but does not become a part of the material 
of the fetus. According to Aristotle, when a male ejaculates that "which is 
emitted [is] the principle of soul" (GA 737.b.7-8). The matter that is ejaculated 
with it dissolves and evaporates and is not a part of the generation process. 
Aristotle associates the male contribution with "something divine." "While 
the body is from the female, it is the soul that is from the male, for the soul 
is the substance of a particular body" (GA 738.b.25-26). The male contribu- 
tion thus gives form and soul to the offspring. Once again the female con- 
tribution is shown to be inferior-it lacks this principle of soul. "For the female 
is, as it were, a mutilated male, and the menstrual fluids are semen, only not 
pure; for there is only one thing they have not in them, the principle of soul" 
(GA 737.a.27-29). 

Aristotle here echoes the words of Aeschylus' Apollo, "[t]he woman you 
call the mother of the child/is not the parent, just a nurse to the seed,/ the 
new-sown seed that grows and swells inside her./ The man is the source of 
life" (Aeschylus 1975, 666-669). On the Aristotelian metaphysic, the end of 
a thing is more truly present in that which provides the form and source 
of the movement, than in that which provides the matter. But it is the male 
that is the source of movement in generation, for he imparts movement to 
the semen, which in turn imparts movement to the menstrual fluid. This 
view is reflected in the fact that Aristotle attributes to the male the active 
role in conception, while insisting that the female plays only a passive role. 
"But the female, as female, is passive, and the male, as male, is active, and 
the principle of movement comes from him" (GA 729.b. 13-14). In generation 
the female is acted upon, is merely the passive matter upon which the artist 
works. Thus, the true creative act in generation arises from the actions of 
the male. It is the male who is the parent in the full sense, for it is only he 
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that imparts form and movement to the offspring. The most creative aspects 
of procreation are attributed exclusively to man, while the female principle 
in generation is discounted as playing only the passive and least significant 
role of nursing the sown seed. 

Having thus documented woman's defect in heat and delineated its im- 
plications concerning woman's nature and role in reproduction, Aristotle still 
had to offer an explanation of the cause of this defect. Although Aristotle 
attempted such an account, this part of his theory would soon be overturned 
by the work of Galen who claimed, quite correctly, that Aristotle merely 
begged the question. 

To account for the cause of woman's innate defect in heat, Aristotle insists 
that an embryo becomes female "when the first principle does not bear sway 
and cannot concoct the nourishment through lack of heat nor bring it into 
its proper form" (GA 766.a.17-21). This is not an explanation of the cause 
of the defect, but merely an assertion of it. Galen was quite right in attack- 
ing this portion of Aristotle's theory. However, the statement reveals two 
important biases. First, Aristotle believes that the "proper form" of a human 
is male. In this respect the female is not fully human. Aristotle offers no proof 
or explanation of his claim. It is an axiom resulting from his assumption of 
woman's inferiority. 

The second bias, stemming from the first, is that a female embryo is caused 
by a deviation from nature. On the Aristotelian account, nature always aims 
to create the most perfectly formed being-a male given the previous bias. 
If there is some lack of generative heat or some adversity, the creation will 
not be perfect and a female results. Hence, woman is a misbegotten man, 
resulting from some defect in the heat of the generative process. 

The evidence Aristotle offers in support of such claims demonstrates the 
extent to which his biases affected his science. According to him, "observed 
facts confirm what we have said. For more females are produced by the young 
and by those verging on old age than by those in the prime of life; in the 
former the heat is not yet perfect, in the latter it is failing" (GA 766.b.28-30). 
Careful observations would quickly refute such a claim. 

Another contention that would not have stood careful testing was that 
the greater heat of the male fetus results in its developing more quickly than 
the female. Aristotle claims that the male fetus first moves in the womb about 
the fortieth day, while the female does not move until the ninetieth day (HA 
583.b.3-5). This is a reasonable inference from his theory, but one that could 
be easily disconfirmed by carefully recording fetal movement in humans. 

Furthermore, Aristotle's theory is full of inconsistencies. He insists that 
woman is a mutation, resulting as she does from some defect in heat. "The 
female is, as it were, a mutilated male" (GA 737.a.27-28). Yet he notes that 
males are more often born defective than females. It would seem logical here 
to conclude that such higher rates of mutations in males is due to a defect 
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in heat, thus arguing against the premise of male physiological superiority. 
Aristotle, however, manages to turn the higher preponderance of birth defects 
in males into a mark of perfection! He insists that male defects are caused 
not by a defect in heat, but rather by man's superior heat. Twisting logic 
into knots, Aristotle insists that due to male's greater natural heat, the male 
fetus "moves about more than the female, and on account of moving is more 
liable to injury" (GA 775.a.6-8). 

Aristotle also notices that females reach puberty more quickly than do males. 
On the basis of his earlier argument in which he claimed that accelerated 
development was a mark of superior heat, one would expect Aristotle to con- 
clude that females have a greater amount of heat than males. Through yet 
another twist of logic, Aristotle insists that puberty rates are an additional 
proof of woman's defect in heat! 

For females are weaker and colder in nature, and we must look 
upon the female character as being a sort of natural deficiency. 
accordingly while it is within the mother it develops slowly 
because of its coldness (for development is concoction, and it 
is heat that concocts, and what is hotter is easily concocted); 
but after birth it quickly arrives at maturity and old age on 
account of its weakness, for all inferior things come sooner to 
their perfection, and as this is true of works of art so it is of 
what is formed by nature. (GA 775.a.13-21) 

We can see from such inconsistencies in Aristotle's theory that the doctrine 
that the female sex was inferior to the male was not a premise to be proved 
or justified, but was rather an implicit belief underlying Aristotle's develop- 
ment of his biological theory and an axiom upon which he founded his theory 
of reproduction. 

THE PHALLIC VAGINA 

Aristotle's view of the primacy of the male principle of creation was consis- 
tent both with the metaphysical views of his time as well as with other scientific 
theories of generation. His embryological theory, however, was extreme in 
holding that only the male contributed seed. Many classical theorists including 
Anaxagoras, Empedocles, Hippocrates and Parmenides held that the fetus 
was the result of a combination of male and female semen. Although such 
theorists gave woman a role in the creation of the form as well as the material 
of the fetus, they uniformly held that woman's contribution was weaker than 
that of man. 

This contrasting view was supported by Galen (130?-?200). Although Galen 
supported much of the biology of Aristotle, he offered certain "corrections" 
and developments. He accepted Aristotle's basic position that a defect in heat 
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caused woman's inferiority. "The female is less perfect than the male for one, 
principle reason-because she is colder" (14.II.295). However he argued that 
Aristotle overlooked one of the most obvious indications of woman's 
inferiority-her genitals. "Aristotle was right in thinking the female less perfect 
than the male; he certainly did not, however follow out his argument to its 
conclusion, but, as it seems to me, left out the main head of it, so to speak" 
(14.II.295). 

Galen insists that upon dissection of the genitals of the two sexes, one will 
realize that all the parts that men have, women have too. He claims that 
the only difference that exists between the genitals of the two sexes is that 
in women the various parts of them are within the body, whereas in men 

they are outside the body. "Consider first whichever ones you please, turn 
outward the woman's, turn inward, so to speak, and fold double the man's, 
and you will find them the same in both in every respect (14.II.297). 

Galen's explanation of the source of this difference will not be a surprise. 
Woman's genitals "were formed within her when she was still a fetus, but 
could not because of the defect in the heat emerge and project on the out- 
side" (14.II.299). The internal location of woman's genitals is thus the "proof' 
that Aristotle overlooked. Once Galen has equated male and female genitals, 
he insists that the internal location of woman's genitals can only be explained 
by an arrested development. Fully concocted genitals, the "true" form of 

genitals, are, of course, the penis and testicles. Woman remains, so to speak, 
half-baked. 

The history of anatomy attests to the power of Galen's analysis of woman's 

genitals. For centuries, anatomical drawings of women's internal genitalia 
would bear an uncanny resemblance to man's external genitalia. (See 
illustration I.) 

Having thus "demonstrated" the imperfection of woman's genitals, Galen 

predictably concludes that woman's semen is similarly imperfect. "[T]he female 
must have smaller, less perfect testes, and the semen generated in them must 
be scantier, colder, and wetter (for these things too follow of necessity from 
the deficient heat)" (14.11.301). Galen thus deviates from the Aristotelian 

position that woman contributes no seed in generation. Woman contributes 

seed, but it is inferior to man's seed. 
Galen now turned to the source of woman's defect in heat. You will 

remember that Aristotle offered no convincing account of the physiological 
source of this defect. Galen, aware of this omission, was concerned to address 
it. Galen accepted as true the popular Hippocratic view that male seed is pro- 
duced in the right testis and female seed in the left testis (Hippocrates 1943, 
XXVII & XXIX). According to this theory, a girl would be produced when 
when seed from the left testis (ovary) of the female combined with seed from 
the left testis of the male and implanted in the left side of the uterus, for 
the left side of the uterus was believed to provide nourishment that results 
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The trrweltJ Figure, of tke Wettb, 

Illustration I. These illustrations are found in the writings of Ambroise Pare 

(1968). Notice the phallic representation of the female genitalia. 
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in female characteristics. 
On the basis of this belief that the seed out of which a woman evolves 

originates from the left testes while male seed originates from the right, Galen 
is able to construct a biological explanation of the inferiority of female seed 
and thereby explain the physiological source of woman's defect in heat. Using 
very creative anatomy, Galen explains that the spermatic and ovarian artery 
and vein going to the right testis and right side of the uterus arise directly 
from the vena cava and the aorta below the level of the renal vessels and 
thus carry blood already cleansed by the kidneys. The corresponding veins 
and arteries of the left testis arise from the renal vessels going to the left kidney 
and thus carry uncleansed blood. (See illustration II.) We now know that 
the veins and arteries of both sides arise from the vena cava and aorta, but 
this mistake by Galen proved to be a very convenient explanation of the 
cause of woman's biological inferiority. Holding that they are fed from veins 
that pass to the kidneys, Galen explains that "the left testis in the male and 
the left uterus in the female receive blood still uncleansed, full of residues, 
watery and serous" (14.II.306). In other words, the blood going to the left 
side is impure. Because it is impure, such blood contains less heat, which 
will result in its producing imperfect seed. The male seed, however, fed from 
the pure blood of the vena cava and the aorta, is able to achieve complete 
development and is thus more perfect than the female seed. 

It should be clear that this anatomical error by Galen provides the 
explanation, missing from the Aristotelian account, of why women are 
deficient in heat. Although Aristotle based all of woman's imperfections on 
this defect, he failed to provide an account of the mechanism that causes 
it. Galen's creative anatomy provides this mechanism. It is the impurity of 
the blood that generates the female seed that accounts for woman's inferior 
heat. 

Galen, although rejecting the extreme Aristotelian position that women 

produce no seed, accepted and elaborated upon the belief in the primacy of 
the male role in generation. Galen developed one of the first biological ex- 

planations of the inferiority of the female creative principle. Since woman 
was conceived out of impure blood, she was colder than man. Because of 
her defect in heat, her organs of generation were not fully formed. Because 
her sexual organs were not fully developed, the seed produced by them would 
be imperfect. Religion had postulated a male being-Marduk, Yahweh, Zeus- 
as the ultimate creative force to account for the primacy of the male creative 

principle. Science pointed to the anatomy of the testes. 
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Illustration II. From Jacob Rueff (1580, 16). Notice the different points of 
origin of the vessels feeding the right and left ovaries. 
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THE PRIMACY OF MALE GENERATIVE POWERS 
THE ANATOMICAL TRADITION 

Aristotelian biology, corrected by the work of Galen, remained authoritative 
for many centuries. Aristotle's claim that man provided the primary causes 
of generation, and Galen's explanation of woman's imperfection and the 
related weakness of her creative powers were repeated by scientists well into 
the sixteenth century. Although the elegance of Galen's account might 
partially explain the popularity of this position, the fact that it is based on 
an anatomical error suggests an alternative explanation. Scientific theories 
reflect the values and attitudes of their authors. It is reasonable to believe 
that the assumption of woman's inferiority that has informed thought from 
the Classical period throughout modern time would influence scientific ex- 
planations as well as observations. 

The belief in the primacy of male generative powers was an inherent part 
of the Western worldview. Viewing the creative force as male, both Christian 
and Jewish theorists had little trouble accepting and in turn reinforcing the 
Aristotelian view that the male was the primary creative force in human 
generation. Saint Gregory of Nyssa, for example, adopting the theory of 
Aristotle, argued that the embryo was implanted by the male in the female. 
Saint Thomas Aquinas compared the generation of humans to that of the 
creation of the world. Just as God alone can produce a form in matter, "the 
active seminal power" of man's seed gives form to the "corporeal matter, which 
is supplied by the mother." Woman is capable only of the passive and less 
perfect role of providing the matter upon which the male semen will act 
(Acquinas 1947,1.98.2). Or consider the Midrashic image of generation which 
is identical to that of Aristotle. Man's sperm acts upon the woman's menstrual 
blood causing it to come together and giving it form. 

Job said "Has Thou not poured me out like milk and curdled 
me like cheese, . . ." (ob 10:10-12). A mother's womb is full 
of standing blood, which flows therefrom in menstruation. But, 
at God's will, a drop of whiteness enters and falls into its midst 
and behold a child is formed. This is likened unto a bowl of 
milk: when a drop of rennet falls into it, it congeals and stands; 
if not it continues as liquid. (Midrash Rabbah 14,19) 

In the context of a system of beliefs in which the primacy of the male 
principle and the inferiority of women were such strongly imbedded beliefs, 
we can begin to understand why it took so many centuries for the anatomical 
error of Galen's explanation of the mechanism of woman's imperfection to 
be uncovered and accepted. I will demonstrate that the Western anatomical 
tradition from the thirteenth century to the sixteenth century perpetuated 
the views of Aristotle and Galen, making the same assumptions and the same 
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errors. 
In his Anatomia Vivorum, the anatomist Ricardi Anglici (1180-1225) relies 

on the authority of Aristotle. He insists that Aristotle was correct in thinking 
that male and female semen are intended for different purposes. He identifies 
female semen with menses and agrees with the Aristotelian position that female 
semen is so imperfectly developed that it can provide only the least perfect 
of all the causes of generation-the material cause. 

The purpose of the male sperm is to give form in the likeness 
of that from which the sperm comes; the purpose of the female 
sperm is to receive the likeness of that from which the sperm 
comes. From the male sperm, therefore, come spirit and creative 
power and form; from the female sperm come foundation, 
generation, and material. (Anglici 1927, 88) 

Anglici employs a mold metaphor rather than the Aristotelian carpenter 
metaphor to describe the mechanism by which the sperm of the man gives 
form to the woman's sperm. "The male and female sperms mingle in the uterus, 
and the male sperm acts upon the female, for the male sperm naturally tends 
to impress the form of that from which it comes, and the female sperm tends 
to receive form" (Anglici 1927, 105). Once again the male seed is perceived 
as active, the female seed as passive. 

Albertus Magnus (1206-1280), whose ideas were very influential and 
frequently copied, accepted the Galenic view that the female produces seed 
in addition to her menstrual fluids. Although accepting the existence of seed 
in women, Albertus allows it only a secondary role in generation. The seed 
of the man remains the active and formative agent, while the woman's seed 
merely prepares the menstrual fluids, the matter of generation, to receive the 
action of man's seed. The female seed has a role only in "preparing and 
enabling matter to receive the action from the operator, that is, man's sperm" 
(Albertus Magnus, xvi tr. 1 c. 16). The male sperm, endowed with the primary 
creative force, or what Albertus called "formative virtue," imparts to the female 
seed and the menstrual blood its form and end. Varying the carpenter 
metaphor of Aristotle to one similar to that of Anglici, Albertus offers the 
metaphor of imprinting to depict this process. The male sperm, upon entering 
the womb, "receives first the female sperm and then also the menstrual blood 
in which it stamps and imprints the creature's form and members" (Albertus 
Magnus xvi tr. 1 c. 10). Similar to Marduk forming the mountains and rivers 
out of the flesh of Tiamat or Yahweh giving form to the unformed earth, 
the male seed informs the blood and seed of the female. 

The Galenic explanation of the cause of the weakness of female seed, and 
ultimately the cause of woman's inferior role in generation, was generally ac- 
cepted in the fifteenth and sixteenth centuries. Alessandro Achillini 
(1463-1512), the Italian anatomist and philosopher, maintains that the sperm 
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for the generation of the female paSses through the left emulgent vein, which 
is "full of watery blood" that has yet to be cleansed in the kidney. Achillini 
claims to have performed, on two separate occasions, anatomical examina- 
tions in which he observed the left seminal vessel arising from the left emulgent 
vein. According to Achillini, such examinations also confirmed that the sperm 
for the generation of the male issue from the right vessel, 

because that vessel arises full of clean blood from the vena cava, 
that is, after the kidney sucks at the watery part, also because 
the branch of the artery is mingled with the right hand vessels 
and thus carries a more copious spirit. (Achillini [1520] 1975, 
49) 

Woman, generated from unclean blood that lacks a "copious spirit," cannot 
reach the perfection of being found in man. 

Allesandro Benedetti (1450?-1512), a professor of medicine and anatomy 
at the University of Padua, developed a theory of generation that had an 
unusual blend of Aristotelian and Galenic premises. Similar to Aristotle he 
insists that woman's semen is "useless and vitiated." However, rather than 
identifying menses with woman's semen, Benedetti sides with Galen in claim- 
ing that women have semen in addition to menstrual fluids. He equates 
woman's semen with what he called "genital female whiteness." He also differs 
from Aristotle in holding that woman has a formative role in generation. 

The members of the foetus are formed from both the male and 
the female and the spiritual life is produced from both, but 
the principal members are constituted from the male seed and 
the other more ignoble ones from the female seed, as if from 

purer matter, just as the spiritual vigor is created." (Benedetti 
[1497] 1975, 99) 

Thus, although Benedetti elevates woman's role in generation from that of 
Aristotle in allowing that she participates in the form of the offspring, her 
role remains clearly inferior to that of the male in that what she provides 
is less pure and forms only the secondary and "ignoble" members of the body. 

The Spanish anatomist, Andres de Laguna (1499-1560), supported a position 
identical to that of Galen. 

The vessels which come to the left testis take their origin from 
the emulgent veins that are carried to the left kidney. Those 
which reach the right testis derive beyond doubt from the vena 
cava and the dorsal artery. For this reason the right testicle 
must be warmer than the left and the right side of the matrix 
warmer than the left side, especially since the more impure and 
serous blood always distills into the left testicle (de Laguna 
[1535] 1975, 278) 
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De Laguna argues that female seed is produced in the left testis. The impurity 
of the blood corrupts the seed resulting in the imperfection of the being so 
generated. This imperfection is manifested in the female organs of genera- 
tion for, according to de Laguna, a woman produces little semen and what 
she does produce is much colder than that of man. Thus the female creative 
principle, though necessary, plays a secondary role in generation. 

Dissection up until the sixteenth century was generally practiced with the 
object of illustrating the treatises of Galen or of the Moslem physician 
Avicenna (980-1037). However, as numerous discrepancies between these 
traditional texts and the conditions found in the cadavers were uncovered, 
there was a gradual realization among anatomists that the subject was in need 
of revision. The work of the anatomist Andreas Vesalius of Brussels 
(1514-1564) is widely recognized as central to this movement to question the 
tradition of authority and as founding modern anatomical practices. 

Despite this atmosphere, anatomists persistently held to the view that the 
female seed was defective because of the impurity of the blood that fed it. 
Although careful attention to the actual structure of the veins and arteries 
of the testicles and ovaries would refute this view, anatomists continued to 
overlook this error. Even Vesalius did not perceive it. Notice in his depic- 
tion of the reproductive organs of women (see illustration III) that the vessel 
feeding the left ovary (e) originates in the renal artery (v) that carries uncleans- 
ed blood, while the right ovary is fed from the cleansed blood of the dorsal 
artery (d). It should not be concluded that this anatomical misconception 
was the result of ignorance of human female anatomy. Vesalius based his 
drawings of the female organs of reproduction on dissections of at least nine 
female bodies. 

It is perhaps not surprising that even an anatomist as careful as Vesalius 
would perpetuate such an error. The scientific theory he had inherited 
demanded this "fact." The belief that female seed arose from the "serous, 
salty, and acrid" blood of the left testes was the only viable explanation of 
the perceived differences between women and men. 

Niccolo Massa (1485-1569), the Italian doctor and anatomist, provides an 
interesting case study of the power of such biases. Massa appears to have 
recognized Galen's anatomical error. In his Introductory Book of Anatomy he 
claims that the vessels feeding the left ovary and testicle originate from the 
same source as those that feed the right. 

You will note, however, that often this left-hand vessel 
does not originate from the emulgent vein but from the trunk 
of the great chilis vein (vena cava) and also from the trunk 
of the aorta artery, just as the right-hand vessel does, as was 
said in the anatomy of the seminal vessels in males. (Massa 
[1559] 1975, 204) 
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Illustration III. Vesalius. Plate 61 from De Humani Corporis Fabrica. Note 
the origins of the vessels feeding the right and left ovaries. 
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Notice his explicit rejection of the view that there is an anatomical difference 
between the seminal vessels of the right and left testicles and ovaries. 

Despite this, Massa continues to insist that female seed is weaker than male 
seed. Amazingly, his explanation of the imperfection of female seed is iden- 
tical to that of Galen! "I also know that to the left testicle of the woman 
as well as of the man a watery blood is sent from the emulgents. From this 
a sperm is created which is not very strong" (Massa [1559] 1975, 207). 
Although able to see the error of Galen's anatomy, Massa is unable to perceive 
its implications. He continues to support Galen's theoretical explanation of 
woman's inferiority, while having undercut the physiological basis for it. 

The image of woman as an incomplete or inferior man contributed to the 
persistence of the Galenic explanation of the cause of this difference. Despite 
the "corrections" of anatomists like Massa, it would take over a century for 
Galen's error to be generally recognized. The physician Hermann Boerhaave 
(1668-1738), for example, at the end of the seventeenth century, would admit 
that he too was initially "seduced" by authority into believing that the vessels 
feeding the left testicle and ovary originated from a different source than those 
of the right. Although acknowledging the mistake, he proceeds to "explain" 
it with yet another piece of creative anatomy, claiming that the veins and 
arteries of the left ovary and testicle are wrapped in a "capsule" or "tunic" 
that makes their point of origin more difficult to see than with the right ovary 
and testicle (Boerhaave 1757, 42n). The strength of the bias of woman's in- 
feriority made such a convenient explanation difficult to give up, despite its 
inherent error. 

THE SEEDS OF CREATION: PREFORMATION DOCTRINE 

For almost 2000 years science consistently viewed woman's contribution 
to human generation as less potent than man's. In the seventeenth century 
a new theory took hold that had significant effects on the science of em- 
bryology. From Aristotle to Harvey, embryologists had viewed the embryo 
as produced through gradual development from unorganized matter, what 
we now call an epigenetic theory of development. Form was seen as evolving 
from the actions of the male semen upon the blood of the uterus or from 
the mixture of the semen of the two parents. The idea of an evolution of 
complexity from unstructured material lost favor toward the end of the seven- 
teenth century as a result of the general scientific commitment to a mechanistic 
worldview and the insufficiency of mechanical explanations of the gradual 
development of living organisms. The epigenetic view was rejected and 
replaced by the thesis that development was the result of the growth or un- 
folding of pre-existing structures-preformation doctrine (See Gasking 1967). 
The theory of preformation was initially formulated in the works of 
Malebranche, Perrault, and Swammerdam. In 1669, the entomologist Jan 
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Swammerdam (1637-1680) claimed that "there is never generation in nature, 
but only a lengthening or increase in parts" (Swammerdam 1672, 21). Fetal 
development was likened to the enlargement of the little leaves in a bud. The 
structures of the entity were all there from the beginning. Growth increased 
only the size, never the complexity, of the pre-existing parts. For approximately 
a century, beginning in the last quarter of the seventeenth century, 
preformation doctrine supplanted epigenetic theory. 

According to early versions of preformation theory, the spot in the center 
of a chicken's egg contained, preformed, all of the essential structures of a 
chick. Its parts were, to be sure, far too small to be seen. The anatomist 
Marcello Malpighi (1628-1694), utilizing microscopic magnification, supported 
this theory in his study of chick embryos. He observed and prepared plates 
showing the early states of the heart, liver, vertebrae, and other structures. 
He observed that a small, but fully formed heart was visible in the embryo 
well in advance of the time it began to beat, thus lending credence to the 
view that the chick began fully formed, although the size of each part had 
to increase prior to becoming visible. 

If it is not possible for an entity to increase in complexity, then embryos 
must exist fully formed within the parent. In fact, carried to its logical 
conclusion, the theory of preformation would require that each seed itself 
must contain within it the seeds of subsequent generations. This view came 
to be known as encasement. It was held that Adam and Eve contained all 
humanity in their loins, each generation encased in the seed of the previous 
generation. 

An important consequence of preformation theory should, by now, be 
obvious. The seed of subsequent generations could reside only in a single 
parent. Generation could no longer be the result of a mixture of semen. The 
only question was whether the miniature being was in the female egg (ovism) 
or in the male sperm (animalculism). Preformationists initially saw the female 
as the source of this seed and argued that the male parent provided only a 
stimulus that caused the outermost seed to begin its growth. However, by 
1680 a version of preformation was offered that viewed the male parent as 
the source of seed. 

Chicken eggs were a popular subject of study for embryologists for obvious 
reasons. The eggs were large enough to allow for observation, as well as being 
readily and cheaply available. Many embryologists, from Aristotle to Malpighi, 
had grounded much of their empirical knowledge of embryology upon the 

study of chick embryos. Given this, it is not surprising that preformationists 
first turned to the female as the source of encased seed. Spermatozoa had 
yet to be observed in any animal, while scientists had numerous examples 
of female animals that contained visible eggs. 

This situation changed when Louis Dominicus Hamm, the assistant of 
Anthony van Leeuwenhoek (1632-1723), while looking at human seminal 
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emissions under a microscope, saw "spermatic animalcules." In a series of 
correspondences with the Royal Society beginning in 1677, Leeuwenhoek 
claimed to have confirmed the discovery of Hamm and concluded that these 
animalcules were the source of embryos. To counter the arguments of ovists, 
he studied female ovaries and concluded that the mammalian ovaries were 
useless ornaments. Echoing centuries of tradition, Leeuwenhoek insisted that 
the nourishment of the masculine seed was the sole function of the female. 
To account for the generation of the two sexes, Leeuwenhoek claimed to have 
observed two kind of spermatozoa, one that would give rise to males, the 
other to females (Leeuwenhoek 1685, 1120-34). 

Nicolaus Hartsoeker (1656-1725), in 1678, was the first scientist to illustrate 
the appearance of a fetus contained within a spermatozoon. (See illustration 
IV.) Hartsoeker did not claim to have seen such a being, but insisted that 
if we could see through the skin which hides it, we might see it as he 
represented it in the illustration. 

Those theorists who supported animalculism, the animal or all the essen- 
tial structures of the animal preformed in the spermatozoon, over ovism, the 
animal preformed in the egg, saw the egg as simply a temporary abiding place 
for the spermatic animalcule that provided it with food, shelter, and warmth. 
On this perspective, an organism's entire structure resides in the sperm, but 
the female egg is still necessary as a nutritive mass. Animalculists argued that 
only the sperm that is able to find the egg and pierce it will begin the growth 
process. 

Although ovists were initially without rivals, the theory quickly went out 
of favor once the male analogue to the egg was observed. Within two decades, 
animalculism was the favored view, and continued to be held for almost a 
century. By 1730 ovism was almost uniformly rejected, although it was revived 
for a short period from 1760-1780 by Haller, Bonnet, and Spallanzani just 
prior to the return to epigenetic theories. By the end of the eighteenth century, 
preformation doctrine was replaced by epigenetic theory (see Roe 1981). 

For our purposes, what is fascinating about the history of preformation 
doctrine is the general popularity of animalculism over ovism. Clearly, some 
of the popularity of animalculism was the centuries long bias of male primacy 
in generation. On the ovist view, the male merely provides the stimulus that 
initiates the unfolding process, but it was the female that contained the formed 
being-a theory that lent itself to viewing the female as contributing more 
to generation than the male. There were, to be sure, problems with both 
theories. Ovists were faced with the difficult question of how a female egg 
could travel from the ovary to a fallopian tube, as well as how it could pass 
through the initial narrows into the uterus. The animalculists were faced with 
a more serious problem than ovists, namely the huge numbers of spermatozoa 
in each emission. Believing that each spermatozoon contained a miniscule 
individual, itself containing generations of such individuals, meant that 
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Illustration IV. Drawn by Nicolaus Hartsoeker in his Essai de diotropique 
(1694). The figure was to represent what Hartsoeker believed would be seen 
if a sperm could be viewed without its protective covering. 
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hundreds of such individuals had to be sacrificed in order for one of them, 
at best, to achieve the conditions necessary for growth. This posed a problem 
since it was difficult to understand why a godly designed universe would con- 
tain such waste. The popularity of animalculism in the face of this suggests 
the strength of the bias of male primacy in creation. 

Although the animalculist theory was in sharp contrast to Aristotelian 
embryological theories in rejecting epigenesis for preformation, animalculist 
premises sound surprisingly similar to those of Aristotle. The animalculist 
George Garden argued that the egg, although essential to development, pro- 
vided none of the form of the fetus. The ovum supplied only the nutriment 
necessary for the unfolding of the embryo already fully formed in the sperm 
(Garden 1691, 474-83). "The Animalcules of the male Semen contain," 
according to Boerhaave, "the future Rudiments of the whole body." The 
female supplies the "nidus" or egg that will offer nourishment and warmth 
enabling the animalcule to unfold itself "so as to display the latent Parts, of 
which [it is] composed" (Boerhaave 1757, 138). 

Martin Frobenius Ledermuller (1719-1769) claimed that "the small seminal 
animalcule develops in the mother just as the seed does in the field" (Cole 
1930, 108). J. Cooke in 1762, compared animalcules to seeds of plants that 
are nourished by the egg as is the seed by the "juices of the earth." In an 
image echoing Aeschylus' Apollo, Cooke insists that animalculism is 

confirmed by the natural Instinct of Mankind (for the Children 
are not denominated from the Mother, which if the Stamina 
had preexisted in her Eggs, and not in the Male Sperm, they 
in Strictness ought to have been); but they are, as in Justness 
they should be denominated from the Father, as proceeding 
first of all out of his Body, before by Birth they came out of 
the Body of their Mother. (Cooke 1762, 63-4) 

Although one of the later animalculists, Cooke continued to hold to 
Hartsoeker's metaphor of a fetus covered by skin. The spermatozoa carried 
by a man "are no less than his own little Pupilla, Images, or Pictures in Parvo, 
wrapt up very securely, Insect like, in a fine exterior Bag, Covering, or 
Wrapper" (Cooke 1762, 15-16). Woman continues to play a role in generation, 
but one simply of feeder and caretaker of the growing animalcule. 

Even Erasmus Darwin (1731-1802), as late as 1794, insists that the male 
provides the form or rudiment of the embryo, while the female provides only 
the oxygen, food, and nindus. To support this position, Darwin reminds us 
of the larger size of the male and insists that given his larger size he "should 
contribute as much or more towards the reproduction of the species." Since 
the female provides food and oxygen, she could not, on this logic, also pro- 
vide part of the embryon or her contribution would be greater than that 
of the male. From this Darwin concludes "that the embryon is produced by 
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the male, and the proper food and nidus by the female" (Darwin 1794, 484). 
In an interesting deviation from the Aristotelian carpenter metaphor, 

animalculists employed a mold metaphor to account for the fact that some 
children resemble their mothers. Jean Astruc (1686-1766), for example, argued 
that 

the worm which is the germ of the foetus, comes from the father 
only; the mother has no part in it ... in the little nich of the 
ova of women, there is a concave impression; that resembles 
every woman; and is placed in every nich, on the same side, 
as where the end of the cord is: which must be the ground 
of the resemblance of children to their mothers. (Astruc 1762, 
47-48) 

As in the creation of Pandora, the female creative principle was given a role 
only in the external appearance of the created being. All else was attributed 
to the male. 

CONCLUSION 

The history of embryology from Aristotle to the preformationists provides 
an excellent illustration of the ways in which what Evelyn Fox Keller calls 
the gender/science system informs the process of scientific investigation and 
theory formation. The accepted belief in woman's inferiority can be shown 
to have affected, in various scientists, the process of observation, the 
interpretation of data, and the justification and defense of theory. 

Aristotle set the basic orientation for the next 2000 years of embryological 
thought. His arguments, supplemented by the work of Galen, were retained 
even in the face of growing evidence of their untenability. There were basically 
two lines of development: 1) Aristotle and the denial of female seed, and 2) 
Galen and the role of inferior female seed. The anatomical tradition followed 
Galen, while the animalculists, although offering a very different view of the 
mechanism of generation, continued to employ images of the role of the female 
similar to those of Aristotle and Galen. Throughout, the basic belief in the 

primacy of the male remained virtually unchallenged. 
The history of Western views of human generation provides more than 

a chronicle of the legacy of Aristotle and Galen. The tenacious defense of 
the belief in the primacy of the male generative powers in the face of growing 
evidence against it, reveals the deep-rooted nature of this conviction and the 
emotional valence attached to it. Aristotle and Galen were key figures, but 

part of their prominence comes through their articulation of a systematic 
explanation that preserved and defended this conviction. Their influence can- 
not be explained solely in terms of their role as authoritative figures. In 
addition, it is necessary to recognize that the survival and renewal of their 
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views was, to a significant degree, due to their legitimation of the deeply held 
belief in woman's inferiority. 

Lest one be tempted to think that such biases vanished or were at least 
minimized with the rise of modern science and the refinement of the 
experimental method, one has only to turn the page to the essay written by 
the Biology and Gender Study Group (this volume). Through their excellent 
analysis we see that during the ninteenth and twentieth century the gender 
bias of biology continued with vigor. 

The gender/science system is woven tightly into the fabric of science. To 
unravel the complexities of the pattern of bias against women and reweave 
our theories and practice of science will require a similar transformation of 
our worldview and of the social practices and institutions that are justified 
by the gender/science system and in turn reinforce it. 
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The Importance of Feminist Critique for 
Contemporary Cell Biology 

THE BIOLOGY AND GENDER STUDY GROUP 
Athena Beldecos, Sarah Bailey, Scott Gilbert, Karen Hicks 
Lori Kenschaft, Nancy Niemczyk, Rebecca Rosenberg 
Stephanie Schaertel, and Andrew Wedel 

Biology is seen not merely as a privileged oppressor of women but as a co-victim 
of masculinist social assumptions. We see feminist critique as one of the normative 
controls that any scientist must perform whenever analyzing data, and we seek to 
demonstrate what has happened when this control has not been utilized. Narratives 
of fertilization and sex determination traditionally have been modeled on the cultural 
patterns of male/female interaction, leading to gender associations being placed on 
cells and their components. We also find that when gender biases are controlled, 
new perceptions of these intracellular and extracellular relationships emerge. 

Nancy Tuana (this volume) has traced the seed-and-soil analogy from 
cosmological myths through Aristotle into the biology of the 1700s. Modeling 
his embryology after his social ideal, Aristotle promulgated the notions of 
male activity versus female passivity, the female as incomplete male, and the 
male as the real parent of the offspring. The female merely provided passive 
matter to be molded by the male sperm. While there were competing views 
of embryology during Aristotle's time, Aristotle's principles got the support 
of St. Thomas and were given the sanction of both religion and scientific 
philosophy (Horowitz 1976, 183). In this essay, we will attempt to show that 
this myth is still found in the core of modern biology and that various 
"revisionist" theories have been proposed within the past five years to offset 
this myth. 

We have come to look at feminist critique as we would any other 
experimental control. Whenever one performs an experiment, one sets up 
all the controls one can think of in order to make as certain as possible that 
the result obtained does not come from any other source. One asks oneself 
what assumptions one is making. Have I assumed the temperature to be 
constant? Have I assumed that the pH doesn't change over the time of the 
reaction? Feminist critique asks if there may be some assumptions that we 
haven't checked concerning gender bias. In this way feminist critique should 
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be part of normative science. Like any control, it seeks to provide critical 
rigor, and to ignore this critique is to ignore a possible source of error. 

The following essay is not an attempt to redress past injustices which biology 
has inflicted upon women. This task has been done by several excellent 
volumes that have recently been published (Sayers 1982; Bleier 1984, 1986; 
Fausto-Sterling 1985). Rather, this paper focuses on what feminist critique 
can do to strengthen biology. What emerges is that gender biases do inform 
several areas of modern biology and that these biases have been detrimental 
to the discipline. In other words, whereas most feminist studies of biology 
portray it-with some justice-as a privileged oppressor, biology has also been 
a victim of the cultural norms. These masculinist assumptions have 
impoverished biology by causing us to focus on certain problems to the 
exclusion of others, and they have led us to make particular interpretations 
when equally valid alternatives were available. 

SPERM GOES A'COURTIN' 

If Aristotle modeled fertilization and sex determination on the social 
principles of his time, he had plenty of company among more contemporary 
biologists. The first major physiological model of sex determination was pro- 
posed in 1890 when Sir Patrick Geddes and J. Arthur Thomson published 
The Evolution of Sex, one of the first popular treatises on sexual physiology. 
By then, it had been established that fertilization was the result of the union 
of sperm and egg. But still unanswered was the mechanism by which this 
event constructed the embryo. One of the central problems addressed by this 
highly praised volume was how sex was determined. Their theory was that 
there were two types of metabolism: anabolism, the storing up of energy, and 
katabolism, the utilization of stored energy. The determination of sexual 
characteristics depended on which mode of metabolism prevailed. "In the 
determination of sex, influences favoring katabolism tend to result in the pro- 
duction of males, as those favoring anabolism similarly increase the production 
of females" (Geddes and Thomson 1890, 45, 267). This conclusion was 
confirmed by looking at the katabolic behavior of adult males (shorter life 

span, greater activity and smaller size) compared to the energy-conserving 
habits of females who they described as "larger, more passive, vegetative, and 
conservative."' In a later revision (1914, 205-206) they would say, "We may 
speak of women's constitution and temper as more conservative, of man's 
more unstable.... We regard the woman as being more anabolic, man as 
relatively katabolic; and whether this biological hypothesis be a good one 
or not, it certainly does no social harm." 

This microcosm/macrocosm relationship between female animals and their 
nutritive, passive eggs and between male animals and their mobile, vigorous 
sperm was not accidental. Geddes and Thomson viewed the sperm and egg 
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as representing two divergent forms of metabolism established by protozoan 
organisms, and "what was decided among the prehistoric protozoa cannot 
be annulled by Act of Parliament." Furthermore, as in Aristotle, the difference 
between the two is nutrition. The motivating force impelling the sperm 
towards the egg was hunger. The yolk-laden egg was seen as being pursued 
by hungry sperm seeking their nourishment. The Aristotelian notion of 
activity and passivity is again linked with the role of female as nutrient 
provider. It is also linked with that most masculine of British rituals, the hunt.2 

It is usually assumed that the discovery of the X and Y sex chromosomes 
put an end to these environmental theories of sex determination. This is to- 
day's interpretation and not that of their discoverer. What the genetics texts 
do not tell us is that C.E. McClung placed his observations of sex 
chromosomes directly in the context of Geddes and Thomson's environmental 
model. Using a courtship analogy wherein the many spermatic suitors courted 
the egg in its ovarian parlour, McClung (1901, 224) stated that the egg "is 
able to attract that form of spermatozoon which will produce an individual 
of the sex most desirable to the welfare of the species." He then goes on to 
provide an explicit gender-laden correlation of the germ cells mirroring the 
behavior of the sexual animals that produced them: 

The ovum determines which sort of sperm shall be allowed 
entrance into the egg substance. In this we see the extension, 
to its ultimate limit, of the well-known role of selection on the 
part of the female organism. The ovum is thus placed in a 
delicate adjustment with regard to the surrounding conditions 
and reacts in a way to best subserve the interests of the species. 
To it come two forms of spermatozoa from which selection is 
made in response to environmental necessities. Adverse con- 
ditions demand a preponderance of males, unusually favorable 
conditions induce an excess of females, while normal 
environments apportion an approximately equal representa- 
tion of the sexes. (McClung 1902,76) 

McClung concluded this paper by quoting that Geddes and Thomson's 
theory of anabolism and katabolism provided the best explanation as to 
whether the germ cells would eventually grow into "passive yolk-laden ova 
or into minute mobile spermatozoa." 

THE SPERM SAGA 

Courtship is only one of the narrative structures used to describe fertiliza- 
tion. Indeed, "sperm tales" make a fascinating subgenre of science fiction. 
One of the major classes of sperm stories portrays the sperm as a heroic victor. 
In these narratives, the egg doesn't choose a suitor. Rather, the egg is the 
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passive prize awarded to the victor. This epic of the heroic sperm struggling 
against the hostile uterus is the account of fertilization usually seen in con- 
temporary introductory biology texts. The following is from one of this 
decade's best introductory textbooks. 

Immediately, the question of the fertile life of the sperm in the 
reproductive tract becomes apparent. We have said that one 
ejaculation releases about 100 million sperm into the vagina. 
Conditions in the vagina are very inhospitable to sperm, and 
vast numbers are killed before they have a chance to pass into 
the cervix. Millions of others die or become infertile in the 
uterus or oviducts, and millions more go up the wrong oviduct 
or never find their way into an oviduct at all. The journey 
to the upper portion of the oviducts is an extremely long and 
hazardous one for objects so tiny.... Only one of the millions 
of sperm cells released into the vagina actually penetrates the 
egg cell and fertilizes it. As soon as that one cell has fertilized 
the egg, the [egg] cell membrane becomes impenetrable to other 
sperm cells, which soon die. (Keeton 1976,394) 

We might end the saga by announcing, "I alone am saved." These sperm 
stories are variants of the heroic quest myths such as the Odyssey or the 
Aeneid. Like Aeneas, the spermatic hero survives challenges in his journey 
to a new land, defeats his rivals, marries the princess and starts a new society. 
The sperm tale is a myth of our origin. The founder of our body is the noble 
survivor of an immense struggle who deserved the egg as his reward. It is 
a thrilling and self-congratulatory story. 

The details of these fertilization narratives fit perfectly into Campbell's 
archetype of such myths. Campbell (1956,387), however, believes that "there 
is no hiding place for the gods from the searching telescope or microscope." 
In this he has been wrong. The myth lies embedded within microscopic 
science.3 

The next passage comes from a book to be given expectant mothers. It, 
too, starts with the heroic sperm model but then ventures off into more distur- 
bing images. 

Spermatozoa swim with a quick vibratory motion. .... In 
ascending the uterus and Fallopian tube they must swim against 
the same current that waft the ovum downward.... Although 
a million spermatozoa die in the vagina as a result of the acid 
secretions there, myriads survive, penetrate the neck of the 
uterus and swarm up through the uterine cavity and into the 
Fallopian tube. There they lie in wait for the ovum. As soon as 
the ovum comes near the army of spermatozoa, the latter, as 
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if they were tiny bits of steel drawn by a powerful magnet, fly at 
the ovum. One penetrates, but only one.... As soon as the one 
enters, the door is shut on other suitors. Now, as if electrified, all 
the particles of the ovum (now fused with the sperm) exhibit 
vigorous agitation. (Russell 1977, 24, emphasis added) 

In one image we see the fertilization as a kind of martial gang-rape, the 
members of the masculine army lying in wait for the passive egg. In another 
image, the egg is a whore, attracting the soldiers like a magnet, the classical 
seduction image and rationale for rape. The egg obviously wanted it. Yet, 
once penetrated, the egg becomes the virtuous lady, closing its door to the 
other suitors. Only then is the egg, because it has fused with a sperm, rescued 
from dormancy and becomes active. The fertilizing sperm is a hero who sur- 
vives while others perish, a soldier, a shard of steel, a successful suitor, and 
the cause of movement in the egg. The ovum is a passive victim, a whore 
and finally, a proper lady whose fulfillment is attained. 

The accounts in such textbooks must seem pretty convincing to an out- 
sider. The following is from a paper on the history of conception theories, 
published-by a philosopher-in 1984. 

Aristotle's intuitions about the male as trigger which begins 
an epigenetic process is a foreshadowing of modern biological 
theory in which the sperm is the active agent that must move 
and penetrate the ovum. The egg passively awaits the sperm, 
which only contributes a nucleus, whereas the egg contributes 
all the cytoplasmic structures (along with its nucleus) to the 
zygote. In other words, the egg contributes the material and 
the form, and the sperm contributes the activating agent and 
the form ... Thus even modern biology recognizes the 
specialized and differentiated roles of male and female in an 
account of conception. Aristotle's move in such a direction 
was indeed farsighted. (Boylan 1984, 110) 

ENERGETIC EGGS AND ACTIVE ANLAGEN 

Until very recently, textbook accounts have emphasized (even idealized) 
the passivity of the egg. The notion of the male semen "awakening the 
slumbering egg" is seen as early as 1795 (Reil 1795, 79), and this idea, according 
to historian Tim Lenoir (1982, 37) "was to have an illustrious future." Since 
1980, however, there has been a new account of sperm-egg interactions. This 
revisionism has been spurred on by new data (and new interpretations of 
old data) which has forced a re-examination of the accepted scenario. The 
egg appears to be less a "silent partner" and more an energetic participant 
in fertilization. Two of the major investigators forcing this re-evaluation are 
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Gerald and Heide Schatten. Using scanning electron microscopy, they 
discovered that when the sperm contacts the egg, it does not burrow through.4 
Rather, the egg directs the growth of microvilli-small finger-like projections 
of the cell surface-to clasp the sperm and slowly draw it into the cell. The 
mound of microvilli extending to the sperm had been known since 1895 when 
E.B. Wilson published the first photo-graphs of sea urchin fertilization. But 
this structure has been largely ignored until the recent studies, and its role 
is still controversial. 

In 1983, the Schattens wrote a review article for laypeople on fertilization. 
Entitled "The Energetic Egg," it consciously sought to change the metaphors 
by which fertilization is thought about and taught. 

In the past years, investigations of the curious cone that Wilson 
recorded have led to a new view of the roles that sperm and 
egg play in their dramatic meeting. The classic account, current 
for centuries, has emphasized the sperm's performance and 
relegated to the egg the supporting role of Sleeping Beauty-a 
dormant bride awaiting her mate's magic kiss, which instills 
the spirit that brings her to life. The egg is central to this drama, 
to be sure, but it is as passive a character as the Grimm 
brothers' princess. Now, it is becoming clear that the egg is 
not merely a large yolk-filled sphere into which the sperm 
burrows to endow new life. Rather, recent research suggest the 
almost heretical view that sperm and egg are mutually active 

partners. (Schatten and Schatten 1983,29) 

Other studies are showing this mutual activity in other ways. In mammals, 
the female reproductive tract is being seen as more than a passive or even 
hostile conduit through which sperm are tested before they can reach the 

egg. Freshly ejaculated mammalian sperm are not normally able to fertilize 
the eggs in many species. They have to become capacitated. This capacitation 
appears to be mediated through secretions of the female genital tract. 

Furthermore, upon reaching the egg, mammalian sperm release enzymes which 

digest some of the extracellular vestments which surround the egg. These 
released enzymes, however, are not active. They become activated by 
interacting with another secretion of the female reproductive tract. Thus, 
neither the egg nor the female reproductive tract is a passive element in 
fertilization. The sperm and the egg are both active agents and passive 
substrates. "Ever since the invention of the light microscope, researchers have 
marveled at the energy and endurance of the sperm in its journey to the egg. 
Now, with the aid of the electron microscope, we can wonder equally at the 

speed and enterprise of the egg, as it clasps the sperm and guides its nucleus 
to the center" (Schatten and Schatten 1983, 34). 

As we have seen above, the determination of maleness and femaleness has 
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also been inscribed by concepts of active masculinity and passive femaleness. 
(This means that sex, not just gender, can be socially constructed!) Indeed, 
until 1986, all modern biological theories of mammalian sex determination 
have assumed that the female condition is developed passively, while the male 
condition is actively produced from the otherwise female state (for review, 
see Gilbert 1985, 643). This has been based largely on Jost's experiments where 
rabbits developed the female body condition when their gonadal rudiments 
were removed before they had differentiated into testes or ovaries. But these 
experiments actually dealt with the generation of secondary sexual 
characteristics and not the primary sex determination event-the differen- 
tiation of the sexually indifferent gonadal primordia into ovaries or testes. 

During the past four years, these theories of primary sex differentiation 
(notably the H-Y antigen model wherein male cells synthesized a factor absent 
in female cells which caused the gonadal primordia to become testes) have 
been criticized by several scientists, and a new hypothesis has been proposed 
by Eva Eicher and Linda Washburn of the Jackson Laboratory. This new 
model is based on extensive genetic evidence and incorporates data that could 
not be explained by the previous accounts of sex determination. In their 
introductory statement, Eicher and Washburn point out the active and passive 
contexts that have been ascribed to the development of the primary sexual 
organs. They put forth their hypotheses as a controlled corrective for 
traditional views. 

Some investigators have over-emphasized the hypothesis that 
the Y chromosome is involved in testis determination by 
presenting the induction of testicular tissue as an active (gene 
directed, dominant) event while presenting the induction of 
ovarian tissue as a passive (automatic) event. Certainly, the 
induction of ovarian tissue is as much an active, genetically 
directed developmental process as is the induction of testicular 
tissue or, for that matter, the induction of any cellular differen- 
tiation process. Almost nothing has been written about genes 
involved in the induction of ovarian tissue from the undifferen- 
tiated gonad. The genetics of testis determination is easier to 
study because human individuals with a Y chromosome and 
no testicular tissue or with no Y chromosome and testicular 
tissue, are relatively easy to identify. Nevertheless, speculation 
on the kind of gonadal tissue that would develop in an XX 
individual if ovarian tissue induction fails could provide criteria 
for identifying affected individuals and thus lead to the 
discovery of ovarian determination genes. (Eicher and 
Washburn 1986, 328) 

Again, we see that alternative versions of long-held scientific "truths" can 
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be generated. A feminist critique of cellular and molecular biology does not 
necessarily mean a more intuitivistic approach. Rather, it involves being open 
to different interpretations of one's data and having the ability to ask questions 
that would not have occurred within the traditional context. The studies 
of Eicher and Washburn on sex determination and those of the Schattens 
on fertilization can be viewed as feminist-influenced critiques of cell and 
molecular biology. They have controlled for gender biases rather than let 
the ancient myth run uncontrolled through their interpretations. Yet the 
techniques used in their analyses are not different than those of other scientists 
working in their respective fields, and the approaches used in these studies 
are no "softer" than those used by researchers working within the traditional 
paradigms.5 

A NUCLEAR FAMILY: THE SEXUALIZATION OF THE CELL 

The sperm and egg are gametes; that is marriage partners. As we have seen, 
their interactions have been modeled on various courtship behaviors. This 
extrapolates, however, into a husband-wife arrangement in the zygote cell. 
It is again not surprising, then, to find this relationship reflected in the 
relationship between nucleus and cytoplasm. The sperm, after all, is viewed 
as a motile nucleus while the cytoplasm of the zygote and its descendants 
is derived entirely from the ovum (Morgan 1926, 45). One might argue that 
the ovum provides a nuclear component equal to that of the sperm, but this 
is usually overlooked (note the parentheses in the above quotation from 
Boylan). Even today among biologists, the term "maternal inheritance" is 
identical with "cytoplasmic inheritance." The nucleus came to be seen as the 
masculine ruler of the cell, the stable yet dynamic inheritance from former 
generations, the unmoved mover, the mind of the cell. The cytoplasm became 
the feminine body of the cell, the fluid, changeable, changing partner of the 
marriage. 

This marriage trope was extremely prevalent during the 1930's when there 
were at least four competing views of the relationship between the cytoplasm 
and the nucleus (Gilbert, in press). What one finds is that the relationship 
of husband to wife becomes that of nucleus to cytoplasm. In Germany, one 
of the dominant theories modeled the cell after an autocratic Prussian family. 
The nucleus contained all the executive functions and the cytoplasm did 
whatever the nucleus commanded. Indeed, the cytoplasm existed only to be 
physically acted upon by the nuclear genes. As Harwood (1984, 3) has pointed 
out, defenders of this Kermonopol wrote of the supremacy ("Uberlegenheit") 
of the genes and the dominating role of the nucleus ("die dominierende Rolle 
des Kernes"). The leading American geneticist, T.H. Morgan, modeled the 
cell after a more American family. First, the nucleus and the cytoplasm con- 
ferred; then, the nucleus told the cytoplasm what to do. The nucleus, like 
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the ideal American husband, still had the power and the final decision; but 
the decision was made only after discussions with the female partner. Not 
only was this a more American view of marriage, it was also the relationship 
between T.H. Morgan and his wife (G. Allen, Personal Communication). 
A third view came from C.H. Waddington, a British socialist. Waddington 
married a successful architect and viewed his marriage as a partnership. 
Werskey (1978, 221) has pointed out that Waddington respected women as 
intellectual equals, and Waddington viewed the marriage of nucleus and 
cytoplasm as a partnership. In Organisers and Genes (1940), Waddington tried 
to show the equality of nucleus and cytoplasm, neither dominating the other. 
His cell, like his notion of marriage, was a partnership between equals. The 
fourth view comes from the American Black embryologist E.E. Just (1939) 
who declared the cytoplasm to dominate over the nucleus. The nucleus was 
subservient to the commands given it by the cytoplasm, and only the 
cytoplasm was endowed with vitality. This also reflects Just's view of 
male/female relationships, for "Just saw himself working for Hedwig [his lover] 
as a slave works for his master" (Manning 1983, 265). For Just, who viewed 
fertilization largely as a consequence of the cytoplasmic activity of the egg, 
the male was subservient to the female. Thus, all four views of nuclear/ 
cytoplasmic interactions reflect views of male/female interactions. 

Contemporary biology, although aware of the interactions of the cytoplasm 
and nucleus, still tends to portray the nucleus as the head of the family's 
hierarchy. Jacob (1976, 224) writes, "Among all the constituents of living 
organisms, the genetic material has a privileged position. It occupies the 
summit of the pyramid and decides the properties of the organism. The other 
constituents are charged with the execution of the decision." The term "genetic 
engineering" (like "reproductive technology") is a masculine metaphor 
appropriating the role of procreation to technology. Haraway (1984) claims 
that "genetic engineering ... is a science fiction expression suggesting the 
triumph of the phallogocentric lust to recreate the world without the 
intermediary of fleshy women's bodies." In genetic engineering, the assump- 
tion has been that DNA is the "master molecule," and introductory biology 
texts still call DNA by that name.6 This isn't surprising given the hierarchical 
"central dogma" of DNA-- RNA-- Protein and the views of J.D. Watson 
("the best home for a feminist is in another person's lab"). David Nanney 
(1957, 136) and Evelyn Fox Keller (1985, 150) have criticized this view, and 
Nanney has put forth an alternative model. He argues against the "Master 
Molecule concept .... This is in essence the theory of the Gene, interpreted 
to suggest a totalitarian government." He opposed this to "The 'Steady State' 
concept. By this term .. .we envision a dynamic self-perpetuating organiza- 
tion of a variety of molecular species which owes its specific properties not 
to the characteristic of any particular molecule, but to the functional inter- 
relationships of these molecular species." E.E. Just, in fact, had criticized 
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McClung's notion of chromosomal hegemony on the same grounds. McClung 
(1924, 634) had claimed that, "Taken together, the chromosomes represent 
the sum total of all the elements of control over the processes of metabolism, 
irritability, contractibility, reproduction, etc., that are involved in the life 
of the organism." Note the use of the nucleus as the repository of all the control 
functions of the cell. Just (1936, 305) replied that "Such statements are 

absolutely without foundation in fact." Just (1936, 292) also linked nuclear 

hegemony with authoritarianism. It is not surprising that Nanney is one of 
the leading authorities on extrachromosomal inheritance and the cell cortex, 
and that E.E. Just attempted to popularize E.B. Wilson's observations on the 

eggs' activity in fertilization. 
The master-molecule has become, in DNA, the unmoved mover of the 

changing cytoplasm. In this cellular version of the Aristotelian cosmos, the 
nucleus is the efficient cause (as Aristotle posited the sperm to be) while the 

cytoplasm (like Aristotle's conception of the female substrate) is merely the 
material cause. The nuclear DNA is the essence of domination and control. 
Macromolecule as machomolecule. Keller (1985) notes that on the cellular 
level, the hierarchical depiction of DNA in most textbooks looks like 

"organizational charts of corporate structures" and that genetic stability is 
ensured by the unidirectionality of information flow, much as political and 
social stability is assumed in many quarters to require the unidirectional 
exercise of authority." This hierarchy on the cellular level is supported by 
sociobiology on the organismal level. Here, bodies are merely vehicles for 
the propagation of genes. They are the fruit which nourishes the seeds. 

Similarly, the metaphors of sociobiology are drawn from the investment 
economics of our present society (Haraway 1979; Schwartz 1986). 

The steady-state view of the cell is presently a minority opinion, but it has 

recently been eloquently expressed by Lynn Margulis and by Lewis Thomas 

(1974, 1). Here, the cell is seen as an ecologically interacting entity where 

process and interrelatedness are fundamental characteristics of life, not the 

properties of a single molecule. 
The modeling of the nucleus began with a template of domination: "What 

controls what?" This was secondarily sexualized such that the nucleus (male) 
was seen as dominating the passive (female) cytoplasm. This sexualization of 
the cell has had enormously important affects on how biologists view the 
cell and this view, now "objectified" by science, supports the social behaviors 
which imposed it in the first place. The sexualization of the cell has placed 
blinders on researchers, making certain observations (and interpretations) 
"normal" and others "aberrant." In this section, we have tried to show that 
the tendency to equate activity with masculinity and passivity with femaleness 
has caused the research programs of fertilization and sex determination to 
be directed in a way different than it might have otherwise been. But can 
such degenderization succeed, or are we engrained in our telling of sexual 
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stories? There is a case where the degenderizing of the cell has succeeded to 
the benefit of the science. In protozoology at the turn of the century, gender 
distinctions had been placed on unicellular organisms (a strange situation 
considering these are cells and lack vaginas, penises, ovaries or testes). M. 
Hartmann (1929), one of the leading protozoologists of his time held that 
whenever differences were found within species, these differences would be 
male and female. In an article opposing this view, T.M. Sonneborn (1941, 
705) noted that "the characteristics by which the female is ordinarily 
recognized are larger size, lesser activity, greater storage of nutritive reserves, 
and egg-like form; and the male by the corresponding opposite characters." 
Sonneborn pointed out that this dichotomy had created artificial problems 
that had directed research into less productive areas, and that a better 
protozoology could emerge if the male and female distinctions were 
abandoned. Sonneborn's ideas prevailed, and the analysis of mating types 
(plus and minus: "a" and "alpha"; not male and female) has become one of 
the most exciting areas of the field. 

FERTILIZATION METAPHORS IN ORGANIC CHEMISTRY 

The sperm-egg interaction is a metaphor in-and-of-itself. Sometimes, the 
metaphor is explicit and sometimes implicit, but many things appear to interact 
"like the sperm and egg." Implied in this analogy is an active partner and 
a passive partner. We see this in many introductory textbooks of organic 
chemistry. Collisions between two molecules which lead to the formation 
of new compounds are often depicted sexually or aggressively, an active, small 
molecule "attacking" a large, passive, heavy compound. Nucleophilic and 
electrophilic "attacks" are standard language in organic chemistry. "The 
entering group is a negative species which is attacking the nucleus of the 
reactive carbon . . ." (Cason 1966, 66, 76). In the same book, college 
sophomores are also taught that "the nucleophile attempting a backside attack 
on the molecule is confronted with a problem that may be likened to the 
effort to penetrate a set of propellers spinning at high speed." 

The notions of penetration and entry are often standard parts of organic 
chemistry lectures. It is not surprising to read that the "characteristic reaction 
of a carbene is insertion." Another book (Cook and Crump 1969, 71) describes 
the alkene bond as "being 'ripe for plucking' by an approaching electrophile." 
The heroic nucleophile or electrophile must be, like the sperm, tested. "The 
potency of a nucleophile in affecting a displacement is termed its nucleophilici- 
ty or nucleophilic strength" (Cason 1966, 363). 

Who would have expected nucleophallic and electrophallic molecules? It 
appears that an arbitrary genderization of molecules has been made, where 
one of the colliding molecules is called the "attacking" group and the other 
is the passive recipient of this attack. In both nucleophilic and electrophilic 
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"attack," the "attacking" molecule is not the larger, but the smaller, faster 
one. The large molecules, those that are "looser" in terms of their electronic 
configuration (more resonance, pi-bonding) are the passive attacked groups. 
This arbitrary imagery is, we believe, analogous to small, hard mobile sperm 
penetrating the large, soft, immobile eggs. The imagery conforms to stereotypic 
attributions of maleness to energetic elements and femaleness to the passive 
ones. These stereotypes are being propagated by the language of science which 
gives students a wrong idea of nature (i.e., that it is gender-biased) but which 
purports to be objective. 

NATURE AS TEXT 

"Like other sciences, biology today has lost many of its illusions. 
It is no longer seeking the truth. It is building its own truth." 

-Francois Jacob (1976,16) 

Science is a creative human endeavor whereby individuals and groups of 
individuals collect data about the natural world and try to make sense of 
them. Each of the basic elements of scientific research-conceptualization, 
execution and interpretation-involves creativity. In fact, these three elements 
are the same as most any artistic, literary or musical endeavor. Two aspects 
of science are especially creative, namely the conceptual designing of an 
experiment and the interpreting of the results. Usually, the interpretation 
is put in the context of a narrative which includes the data but is not 
dependent upon them (Medawar 1963, 377; Figlio 1976, 17; Landau 1984, 
262). Since science is a creative endeavor, it should be able to be criticized 
as such; and Lewis Thomas (1984, 155) has even suggested that schools of 
science criticism should exist parallel to that of literary, music and art criticism. 

As a creative part of our social structure, biology should be amenable to 
analysis by feminist critique which has provided new insights into literature, 
art and the social sciences. Indeed, feminist examinations of sociobiology 
(Sayers 1982; Bleier 1984) primate research (Haraway 1986), and scientific 
methods (Keller 1985) have provided an important contribution to the 
literature of those fields. Researchers in those fields are aware of the feminist 
criticism and the result has created a better science-one in which methods 
of data collection and interpretation have been scrutinized for sexual biases. 

Any creative enterprise undertaken by human beings is subject to the 
influences of society. It is not surprising, then, to see how gender becomes 
affixed to cells, nuclei and even chemicals. Even the interpretations of 
mathematical equations change with time! The interpretation that Newton 
gave to his Law of Gravity (i.e., that it was evidence of God's power and 
benevolence) differs (Dobbs 1985) from the interpretation of eighteenth 
century physicists (that it was evidence for a mechanical universe devoid of 
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purpose), and from that of contemporary physicists (that it is the consequence 
of gravitons traversing the curvature of space around matter). 

By using feminist critique to analyze some of the history of biological 
thought, we are able to recognize areas where gender bias has informed how 
we think as biologists. In controlling for this bias, we can make biology a 
better discipline. Moreover, it is important that biology be kept strong and 
as free from gender bias as possible; for it is in a unique position to do harm 
or good. As Heschel has remarked (albeit with masculine pronouns): 

The truth of a theory about man is either creative or irrelevant, 
but never merely descriptive. A theory about the stars never 
becomes a part of the being of the stars. A theory about man 
enters his consciousness, determines his self-understanding, and 
modifies his very existence. The image of a man affects the 
nature of man . . . We become what we think of ourselves. 
(1965, 7) 

A theory about life affects life. We become what biology tells us is the truth 
about life. Therefore, feminist critique of biology is not only good for biology 
but for our society as well. Biology needs it both for itself and for fulfilling 
its social responsibilities. 

NOTES 

*We wish to thank Donna Haraway, Evelyn Fox Keller, Sharon Kingsland, Jeanne Marecek 
and Nancy Tuana for their comments on earlier drafts of this paper. 

Lest anyone believe that this is strictly an academic exercise, the New York Times (25 March 
1987, Sec. I, p. 20) recently reported an article wherein Adrianus Cardinal Simonis, Primate 
of the Netherlands, cited fertilization as evidence for the passive duties of women. In this essay, 
the Archbishop pointed to the egg that merely "waits" for the male's sperm, which he described 
as the "dynamic, active, masculine vector of new life." 

1. The apparent exception of mammalian males was considered due to the extra burden they 
had when their mates were pregnant. 

2. Once given "objectivity" by science, the notion that men are active because of their spermatic 
metabolism and women are passive because of their ovum-like ways finds its way into popular 
definition of masculinity and femininity. Freud (1933, 175) felt it necessary to counter this view 
when he lectured on "Femininity": "The male sex-cell is actively mobile and searches out the 
female one, and the latter, the ovum, is immobile and waits passively . . . The male pursues 
the female for the purpose of sexual union, seizes hold of her and penetrates into her. But by 
this you have precisely reduced the characteristsic of masculinity to the factor of aggressiveness 
as far as psychology is concerned." Freud recognized that "it is inadequate to make masculine 
behavior coincide with activity and feminine with passivity," and that "it serves no useful pur- 
pose and adds nothing to your knowledge." 

3. There is ample evidence for the ovum as mythic princess. The ovum is not allowed to see 
sperm before it is of age, and when it travels to meet the sperm this "ripe" ovum not only has 
a "corona" (crown) but "vestments." It is also often said to have "attendant cells." According 
to Jung (1967, 171, 204), the hero is the symbol par excellence of the male libido and of the long- 
ing to reunite with the mother. If true, the sperm is an excellent embodiment of the heroic fantasy. 
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But this does not mean we have to follow this myth. Indeed, one could make a heroic tale about 
the ovum which has to take a "leap" into the unknown, though its chances of survival are less 
than 1%. Indeed, the human ovum, too, is a survivor of a process which has winnowed out 
nearly all of the original 2 million oocytes, and left it the only survivor of its cohort. 

4. The "burrowing" metaphor is also commonly seen in textbooks, and it brings with it the 
seed-and-soil imagery. This plowing trope was, for many ancient cultures, a metaphor of necessary 
violence. The active/passive dichotomy is remarkably evident in the verb to fertilize. The tradi- 
tional statement is that the "sperm fertilizes the egg." The sperm is active, the egg is passive. 
This inverts the original meaning of fertilize which involves the nourishment of seeds by the 
soil. The verb no longer connotes nutrition in this context, but activation. 

5. Although Eicher and Washburn have emphasized that both sexes are actively created, at 
least two reviews on sex determination have recently proposed one or the other sex as being 
the "default" condition of the species. It should be noted that the views expressed in this essay 
may or may not be those of the scientists whose work we have reviewed. It is our contention 
that these research programs are inherently critical of a masculinist assumption with these respective 
fields. This does not mean that the research was consciously done with this in mind. 

6. Metaphor and connotive language is extremely important in producing the gender-related 
images. Introductory biology textbooks also refer to the pituitary as "the master gland." (After 
all, it controls the other organs of sex and internal secretion from its privileged position in the 
brain. The apical, brainy organ controls the organs of lower functions; the sex glands being 
furthest removed.) There are other metaphors that could have been utilized. The pituitary could 
be called the "switchboard" gland (a female gender image) or the "integrator" gland (a dialectical 
image). Similarly, it is not merely a figure of speech to say that the seed analogy is at the heart 
of cell biology. The German word Kern (and Germany was where most of the pioneering work 
on cytology and fertilization was done) means more than the English equivalent "nucleus." It 
also means kernel, center, quintessence and elite position. Similarly both sperm and semen (and 
their German equivalents) have the same etymology, namely "seed." Mater, however, gives the 
root for maternal, material, matter and matrix. 

The seed metaphor was so real to Leeuwenhoek that he actually performed dissections of plant 
seeds, insisting that the embryonic human would be found in the sperm just as the embryonic 
plants were found in the seeds (Ruestow 1983, 204). His "spermatozoa" were precisely that: mobile, 
ensouled, seed-animals. To him, the uterus (and the female sex) served to nourish the seed. The 
father was the sole parent. 
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The Premenstrual Syndrome 
"Dis-easing" the Female Cycle 

JACQUELYN N. ZITA 

This paper reflects on masculinist biases affecting scientific research on the 
Premenstrual Syndrome (PMS). Masculinist bias is examined on the level of ob- 
servation language and in the choice of explanatory frameworks. Such bias is found 
to be further reinforced by the social construction of "the clinical body" as an ob- 
ject of medical interrogation. Some of the political implications of the medicaliza- 
tion of women's premenstrual changes are also discussed. 

Recent interest in Premenstrual Syndrome has been carried on a wave of 
ideological panic. Premenstrual syndrome has been accepted as "a disease of 
mind" in English courts of law (Luckhaus 1985; Allen 1984; Brahams 1981), 
and for two women this has meant that charges of murder have been 
commuted to manslaughter by reason of diminished responsibility due to PMS. 
This led Dr. Gerald Swyer (Nicholson 1982, 227) to testify in one of these 
court cases that a PMS defense will legitimate excuses for all kinds of irrational 
female behavior - women may now kill, batter and aggress with impunity. 
At the same time, new studies have emerged on the cost of PMS to employers 
of industrial plants (Dalton 1979; Parker 1960), costs spiralling into billions 
of dollars due to absenteeism and sedation. 

Correlational studies have been used to confirm this panic. These studies 
have shown women to be more prone to violence and irritability during the 
premenstrum (Ivey and Bardwick 1968), more likely to have accidents (Dalton 
1960; MacKinnon and MacKinnon 1956), more likely to have morbid fears 
and sexual fantasies (Benedek 1959), more likely to commit suicide (Tonks 
1968; Mandell 1967), more likely to take their children to doctors (Dalton 
1966), more likely to break the law (Dalton 1961), more likely to skip work 
and seek sedation (Dalton 1979), more likely to batter children (Dalton 1977), 
more likely to abuse alcohol (anowsky 1969), and finally more likely to end 
marriages (Dalton 1979) and crash airplanes (Whitehead 1934). 

Katharina Dalton in her book, The Premenstrual Syndrome and Progesterone 
Therapy (1977, 150-157), has even suggested that the premenstrual mother 
is responsible for the diminished performance levels of all family members: 
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the schoolchild, the teenager, grandparents and husband. She writes, "One 
survey showed that the husband's late arrival at work was a reflection of the 
time of his wife's cycle. They both failed to get up with the alarm, they 
quarrelled over breakfast which consequently took longer, and then the sand- 
wiches weren't ready!" (1977, 156). Not only is the premenstrual woman a 
risk factor in the workforce; she has now become a hazard in the home! 

Thus, the concept of PMS has been recently used to describe deviance in 
female behavior, a deviance which is sensationalized in the media. These 
behaviors are extreme-murder, battery, suicide, accidents, violence-and 
seem to be related to women's cyclicity. They have also been labeled as part 
of a "syndrome," with the concomitant physiological and psychological 
changes categorized as "symptoms." The language of "syndrome" and 
"symptom" suggests that at least some women's social behavior and psycho- 
physiological changes could be construed as a clinical entity.' So codified, 
Premenstrual Syndrome, like all medical syndromes, presupposes the existence 
of a disease-state with unclear etiology. Prior to this, evidence supporting the 
existence of behavioral and physiological cyclicity in females had been well 
established. Cyclicity had been observed in almost every physiological system 
in the body (Southam 1965; Sommer 1978). Notable among these studies is 
the classic (1937) McCance study of 167 healthy women who kept daily self- 
report records for a total of 780 cycles. His research team found periodicity 
with respect to certain variables, such as breast changes, incidence of 
depression, tendency to cry, incidence of irritability and others. Increases in 
incidence rates in these variables and other changes were more or less located 
within the premenstrual and menstrual phase of the cycle. More recently, 
this recurrent pattern was defined in 1977 by Katherina Dalton as "the re- 
currence of symptoms on or after ovulation, increasing during the 
premenstrum and subsiding during the menstruation, with complete absence 
of symptoms from the end of menstruation to ovulation." Over the past decade 
this definition has been maintained as seen in the 1985 definition suggested 
by the National Mental Health Association: "a constellation of mood, 
behavior and/or physical symptoms which have a regular cyclical relation- 
ship to the luteal phase of the menstrual cycle, are present in most (if not 
all cycles), and remit at the end of menstrual flow with a symptom-free inter- 
val of at least one week each cycle" (Harrison 1985, 789). It should be noted 
that the step from observable cyclicity to the presumption of pathology, which 
requires disease-model thinking, is an epistemic leap that requires careful 
scrutiny of the evidence.2 

In this paper I will re-examine the medical evidence that has been used 
to posit the existence of PMS as a new clinical entity and the causal explana- 
tions that have been proffered to account for this syndrome. My analysis 
will show that much of the research being done on PMS is, in fact, suspect 
and that the stature and popularity of the idea of PMS rests upon invidious 
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ideological assumptions about the nature of woman. I will analyze these 
assumptions on two different levels: those which operate on the level of obser- 
vational practice and those which are built into explanatory frameworks. My 
objective is to show how these biases in observation and explanation con- 
tribute towards linear reductionist thinking in medical research with its 
assumed entitlement to medical management of the female body. 

THE OBSERVATION PROBLEM 

In this section I will examine how the observational language of PMS 
research is riddled with various assumptions or biases which facilitate disease- 
model theorizing. Although these assumptions may not be consciously used 
in a conspiratorial fashion, they are ideological lines of influence which affect 
the quality and veracity of observational language upon which scientific 
theorizing is based. The bias in these assumptions affects how observations 
are made, how and why questions are asked, how observations are used as 
evidence for the existence of a syndrome, which observations are considered 
significant or insignificant, and other aspects of experimental design. Further- 
more, this bias is best characterized as masculinist, where "masculinism" is 
defined as an ideological perspective in which gender differences are depicted 
as oppositional dualisms, negatively weighted in favor of males, and used to 
justify male domination over women. PMS data concerning women often 
constitutes just such a collection of negative facts about women's nature, a 
nature which in turn is seen as requiring medical surveillance and manage- 
ment, along with a "protective" secondary citizenship. 

(A) THE NEGATIVITY ASSUMPTION 

Within the popular literature on Premenstrual Syndrome, it is often and 
most clearly a masculinist perspective from which observations are made and 
advice given. Women's subjective reports are quickly codified as symptoms, 
by a masculinist voice which assumes an objective authority. This can be 
seen in the popular works of Katharina Dalton, who oddly enough uses two 
masculinist voices - the voice of medical "objectivity" which systematically 
belittles and ridicules female behaviors and the subjective voice of the male 
victim who suffers these female behaviors: 

Most men enter marriage sublimely ignorant of the problems 
women face each month; such knowledge as they have is 
probably confined to a vague awareness of the "monthlies" 
when she bleeds and is "on the rag." Before marriage and whilst 
they were going together, it was easy enough for the girl to 
conceal those difficult days and all too often it is not until they 
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are living together that the awful truth begins to dawn. If she 
is a sufferer of spasmodic dysmenorrhea he will be the first to 
see that she gets good and complete relief for her pains, for 
pain is something a man can understand. However, sudden 
mood changes, irrational behavior, and bursting into tears for 
no apparent reason are bewildering, while sudden aggression 
and violence are deeply disturbing when with little warning 
and no justification, his darling little love bird becomes an 
angry, argumentative, shouting, abusive, bitch. (1977, 79-80) 

Dalton urges a husband to keep a monthly diary on his wife, and if he 
is a sensible husband, he will soon recognize the time this occurs in the 
relationship and, "being sensible, will insist on her seeing a doctor and ob- 
taining treatment for her premenstrual syndrome" (1977). While on the sur- 
face this cajoling paternalistic interest in wives seems loving, the subtexts 
present women as wildly out of control, incapable of sensible judgement, and 
dependent on their husbands and doctors for help (1979, 83). Dalton further 
adopts a masculinist perspective in blaming marital discord and family stresses 
on these periodic lapses in female placidity. 

Sometimes the marital discord is just silence, on other occasions 
there may be vicious verbal battles, and at the extreme limits 
there are fights and batterings. How many wives batter their 
husbands during their premenstrum is unknown, nor do we 
know how often the husband is provoked beyond endurance 
and batters her. (1979, 85) 

Although Dalton's misogynistic assumptions can be easily recognized, this 
does not mean that she is an exception in the medical literature. Wickham 
(1958), for example, after describing menstruation as a "physical disturbance," 
continues to write descriptively, "towards the end of the cycle, the destructive 
forces are in control and they culminate in the menstrual period" (emphasis 
added). The observation language used and the interest behind much PMS 
research are directed towards the description and depiction of negatively 
evaluated changes in women. Parlee (1974) has pointed out that the Moos 
Menstrual Distress Questionnaire, a common PMS research tool, is almost 
entirely focused on negative conditions. As might be expected, much less 
attention is given to the alleged midcycle peak in the female cycle (Altman 
1941; Ivey 1968), which is for many women a time of euphoria, creativity 
and heightened productivity. Positive aspects of the premenstrum are 
commonly ignored. Instead attention is almost completely riveted on "what 
goes wrong with women" once a month. 
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(B) THE BASELINE PROBLEM 

Although it may be true that some women believe something does "go 
wrong" once a month, medical fixation on this negativity makes easier the 
transition from simple descriptive language to disease-model theorizing. 
"Disease" is defined as an undesirable deviation from the norms of physical 
and psychological well- functioning (Boorse 1975). The concept of deviance 
requires a measure of distance from some norm. Within the literature on PMS, 
there are two such implicit norms: male physiology and feminine behaviors. 
Against the first norm, female cyclicity is considered deviant when compared 
to relatively non-cyclic male physiology. In short, cyclicity is problematized. 
Cyclicity is further troubled when measured against the norms of continuously 
placid femininity. The conditions associated with the premenstrum, such as 
irritability, aggression, violence, moodiness, are seen as "deviant" (if "deviant" 
is defined as deviant from the norms of passive femininity), and "undesirable" 
(if this is what is not desirable in women) and apparently incapacitating (if 
"disability" is defined as not accepting feminine roles or as disruptive to the 
linear organization of male social labor). Instead of seeing these "deviations" 
as measured against questionable social norms of benign femininity and 
masculine "linearity," they are translated into deviance from the norms of 
physical and mental well-functioning, that is, health. The collected data is 
thus transmuted into the language of "symptoms" and "signs" within disease- 
model theorizing. Dalton (1977) crystalizes this in her description of one 
patient, who after progesterone treatments, "felt feminine again." 

Furthermore, the norms against which deviance is measured are often 
presupposed without careful comparison. As Parlee (1973) has pointed out, 
control groups consisting of nonmenstruating individuals are seldom used 
in PMS research. The absence of such controls biases the explanatory 
theorizing, since it is simply assumed that it is something female, usually female 
hormones, which causes the syndrome. Such a presumption should be tested 
against a control group of males, but this is seldom done, even though some 
research suggests that men also undergo marked patterns of cyclicity 
(Kihlstroem 1971; Doering 1975; Lieber 1972). If such patterns are linked with 
male hormonal cycles, female steroid cyclicity becomes a matter of degree 
rather than a qualitative or absolute sex difference. If male cyclicity is linked 
to non-hormonal factors, the explanation for female cyclicity may have to 
introduce these factors as well. If, on the other hand, a control group consisted 
of women not suffering from PMS, the causal factors explaining PMS might 
have to include more than a simple reductionist hormonal explanation, since 
some recent research suggests that there is no difference between the hormonal 
profiles of women suffering from PMS and those not so afflicted (Sondheimer 
1985). 

The omission of careful control studies results in an over- rating of PMS 
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symptoms. Consider the correlational evidence Dalton (1960) presents between 
the rate of accidents and the time they occur in women's menstrual cycles. 
In this study, she tabulates the distribution of 84 accidents in which 84 
regularly menstruating women were involved. Disease-model thinking requires 
a descriptive set of correlations that can be related to underlying causalities. 
Dalton's results suggest a strong correlation between higher accident rates 
and the late premenstrum and/or menstruation. This deviation from the ex- 
pected rate is taken to be significant, although Dalton in her analysis never 
establishes statistical significance. What is further omitted from her study is 
any comparison between female and male accident rates, since such a com- 
parison would clearly show that female accident rates are far below that of 
the opposite gender. Without this comparison, the deviation from the expected 
"feminine" rates is over-rated, as is the danger assumed regarding female 
drivers. In addition, Dalton's study includes only those women who have 
had accidents, although she uses this as evidence to describe the accident 
proneness of all women during the premenstrum. This is further overdrawn 
by her elimination of other factors that could trigger menstruation. As 
Sommer (1978) and Parlee (1973) have noted, accidents may precipitate 
menstruation, thus increasing the apparent premenstrual accident rate among 
women. This would account for the high incidence of onset of menstruation 
among women who were the "passive participants (i.e., vehicle passengers)" 
in these studies (Dalton 1960, 1425). 

The baseline problem is that of defining the norms or the reference points 
against which deviation is measured and evaluated. In many research articles 
statistical significance is not measured, the assumption being that increased 
incidence rates in conditions at or near the time of the premenstrum require 
no further analysis. Even when statistical significance is tabulated, such a 
measure of difference does not necessarily entail a clinical indication of 
morbidity, since deviation from a given norm may well be within the bounds 
of physiological normalcy. What is lacking in some PMS research is a careful 
measure of the severity of premenstral changes,3 a measure of the in- 

capacitating effects associated with premenstrual changes and a careful scrutiny 
of behaviors and norms against which "incapacitation" is measured and 
evaluated. To assume that any deviation is abnormal, disabling and deserving 
of medical attention begs the question of disease-model thinking. As in the 
case of dysmennorhea, many women suffer from menstrual cramps, but only 
8-13% (Sommer 1982) suffer from severe and disabling dysmennorhea. This 

figure has not led the medical community to promote dysmennorhea as a 
universal female disease, although some severe cases may be indicative of 
various underlying pathologies, not necessarily a singular disease-state. The 
same may be true of severe and disabling premenstrual changes. 
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(C) SYMPTOMOLOGIES 

Describing and defining which symptoms are associated with the 
premenstrual syndrome has always been problematic in this research. 
Janowsky and his co-workers established the following list of cyclically 
recurring phenomena of the premenstrual and menstrual phases: 

depression, irritability, sleep disturbances, lethargy, alcoholic 
excesses, nymphomania, feelings of unreality, sleep distur- 
bances, epilepsy, vertigo, syncope, nausea, vomiting, con- 
stipation, bloating, edema, colicky pain, enuresis, urinary 
retention, increased capillary fragility, glaucoma, migraine 
headaches, relapses of meningiomas, schizophrenic reactions 
and relapses, increased susceptibility to infection, suicide at- 
tempts, admission to surgical and medical wards, crime rates, 
work morbidity, manic reactions, and dermatological diseases. 
(1966, 54) 

Moos (1968) cited over 150 symptoms that characterized the premenstrual 
syndrome. These were organized into five different categories and their 
subcategories: 

Affective: sadness, anxiety, anger, irritability, labile mood. 
Neurovegetative: insomnia, hypersomnia, anorexia, craving 

of certain foods, fatigue, lethargy, agitation, libido change. 
CNS: clumsiness, seizures, dizziness, vertigo, tremors. 
Cognitive: decreased concentration, indecision, paranoia, 

"rejection sensitive," suicidal ideation. 
Behavioral: decreased motivation, poor impulse control, 

decreased efficiency, social isolation. 

There are other lists of symptoms and other ways of categorizing the 
symptoms that have appeared in the literature, all of which creates a most 
unusual medical "syndrome," one that is not defined by a clearly established 
and consistent set of symptoms but by the timing of when any of a number 
of different symptoms occur during the menstrual cycle. Further problems 
emerge when consistency is sought, since different measuring techniques pro- 
duce different symptoms which are often not commensurable or comparable. 
As was mentioned earlier, the measures used are at times vague and 
qualitative, with very few indications of severity or even differences within 
a singular category. 

Given this broad and inconsistent listing of "symptoms," it is not surprising 
to find exceedingly high prevalence rates. Sutherland and Stewart (1965), 
given their definition of PMS, found that only 3% of their sample of healthy 
women could be said not to suffer from PMS. A 95% prevalence rate is 
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frequently found in the literature (Pennington 1957; Seagull 1974), suggesting 
that these conditions afflict almost the entire female population. When the 
severity of conditions is studied, however, the prevalence rates for severity 
are considerably lower. Even Dalton has suggested that only 10% of her special 
self-selected client population can be said to have severe and incapacitating 
premenstrual conditions. In spite of this, it is a popular assumption that every 
woman runs a high chance of experiencing the "syndrome." This is supported 
by the variable grid of symptoms associated with the syndrome, since almost 
any physical or psychological change can be countenanced as long as it oc- 
curs during the premenstrum. 

(D) GATHERING THE EVIDENCE 

All of this is further compounded by complications encountered in the 
colletion of data used to confirm the existence of this alleged syndrome. Quite 
often studies are based on clinical populations of women attending pre- 
menstrual treatment clinics or infertility clinics or women who have come 
to their doctors with premenstrual complaints. Such research will be biased 
by its population base, since these are women who have already self-selected 
themselves as having a problem and needing help. Research based on wider 
community populations is costly and also burdened with further 
methodological problems in data collection. 

McCance (1937), Parlee (1982b), and Abplanalp (1979) have all noted 
discrepancies between subjects' retrospective reports when using question- 
naires (or interviews) and their ratings in concurrent studies using self-report 
techniques. The conclusion is that subjects tend to overestimate their con- 
ditions when working from memory, since methods such as daily self- reports 
give a much less dramatic description of the subject's periodicity. PMS research 
that is based on retrospective data collection may be measuring the subjects' 
attitudes and assumptions about premenstrual conditions rather than what 
is actually experienced. 

Social expectations may also play an intervening role. Women's aggressive 
behavior during the premenstrum may reflect what others expect from women 
and women from themselves during that period. Given this social attitude, 
women may give themselves more permission to be irritable, angry or ag- 
gressive. Others, likewise, come to expect it. As a result what is being measured 
in subjective reports is greatly influenced by expectations from others and 
preconceived notions about what PMS does to women. I will return to this 
point later. 
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(E) FROM EVERYDAY COMPLAINTS TO CLINICAL LANGUAGE 

The ideological meaning of gender plays an important role in establishing 
the ground-level observational language used in PMS studies. In this research, 
there are two different modes of observational language: (A) informal obser- 
vation based on male and female subjective interpretations of changes in 
female bodily or behavioral functions, usually registered as complaints , and 
(B) more formal observations made in clinical or experimental settings where 
these subjective reports are codified into quantifiable symptoms and signs 
sharing in common a pattern of premenstrual cyclicity. These levels of obser- 
vational language can be schematized as follows: 

PRIMARY DATUM 
The Subject's Verbal/Non-Verbal Behavior 

OBSERVATIONS A 
(COMPLAINTS) Everday Discourse 

(Al) The Subject's Informal Reports 
About Herself 

(A2) Others' Informal Subjective 
Reports About the Subject 

OBSERVATIONS B 
(SYMPTOMOLOGIES) 

Clinical Discourse 

(B1) Quantifiable Physiological 
Changes 

(B2) Quantifiable Psychological 
Changes 

(B3) Quantifiable Behavioral Changes 

Observations of Type (A) often incorporate negative ideological assump- 
tions about the female gender, such as common attitudes regarding women's 
presumed irrationality, moodiness, emotional intensity, hysterical behavior, 
lack of control, etc. This masculinist bias tends to exaggerate gender differences 
and to evaluate these differences as negatively disfavoring to women. Thus, 
the language that ascribes negative deviance or difference to women's every- 
day behavior becomes the first level of descriptive discourse in PMS theorizing. 
It motivates the need for medical re-description. 
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Medical discourse, however, is often further removed from women's original 
subjective expression. For example, a woman who premenstrually displays 
anger or irritability (Primary Datum) is expressing a meaningful behavior, 
one that conveys her feelings, perceptions and attitudes towards a particular 
situation. Once categorized as a negative behavior-"not acting herself today," 
"irrational," "out of control," "crazy,"-the original behavior has been 
evaluated against a norm of expected social behavior. This observation (Type 
A) is then further codified by medical discourse as one of a set of symptoms 
and signs (observations of Type B), and as a deviation from the norms of 
well-functioning. Within this discourse the specific meanings of many women's 
sufferings and anger are homogenized and reified into generic categories 
(symptoms and signs) which point towards an underlying yet indeterminate 
pathology. Since the symptomologies used to net this linguistic coup are widely 
ranging and variously measured, any cyclicity in female behaviors-emotional 
or otherwise-may be absorbed by this schema. Once generalized over a wide 
variety of female behaviors, the subjectively expressed meanings voiced by 
women are replaced by the language of objective (i.e., measurable) signs and 
symptoms. The intended meanings of women's everyday behavior is thus 
understood via causal analysis, as women's words and actions come to in- 
dicate an indeterminant malfunctioning. The question which requires further 
consideration is whether the initial naming of difference and devaluation as 

registered by ideologically-laden complaints (Type A) warrants generalized 
reification, which strips women's voices from situational contexts and replaces 
the intended meaning of their behavior with causal categories of explanation. 
(Type B)? 

What I have argued in this section is that the descriptive observational 

language employed in PMS research tends to beg the question of the 

appropriateness of the disease-model theorizing. All too quickly women's 
cyclicity is turned into adversity and reconstrued within the labeling process 
of "symptom," "syndrome," and "disease." This linguistic tour de force is 

preconditioned by hidden research assumptions which presume the negativity 
of premenstrual changes, leave unclear the baseline against which deviation 
is measured, and expand the list of symptoms so that the syndrome seems 
to become a fact about women or women's nature. 

It is precisely this that is problematic, since the dominant ideology also 

purports to give us "facts" about woman's nature based on the notion of female 

body as obstruction. PMS theorizing mirrors these commonly held social 

assumptions about women, portraying women as victims of raging hormones 
and subject to irrational, irritable and unladylike fluctuations in behavior 
and attitudes. The merging of these ideas into the machinations of scientific 
discourse presents us with a new "objective legitimation" of woman's nature, 
one that is inherently flawed or at least cyclically "diseased." 
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PMS: THE EXPLANATORY PROBLEM 

In my analysis of PMS observational language, I have already described 
how many of these observations implicitly presuppose a disease-model ex- 
planation. This attitude towards the female body is not novel, since a similar 
process can be seen in medical approaches to birthing (Arms 1975; Haire 1974), 
menopause (MacPherson 1981), obesity (Ritenbaugh 1982), battery (Stark 
1979), and alcoholism (Ettorre 1986). In all of these cases, the patient's 
problem, characterized as "an aggregate of symptoms and signs," is considered 
the appropriate medical object, with the practitioner or researcher constantly 
reorganizing these aggregrates in accordance with the restraints of various 
medical models. The trend in these explanatory models is towards re- 
ductionism, locating causal variables within the individual or within 
correlative pathophysiological events. Micro-level physiological deviation is 
used to explain macro-level deviancy in behavior or reported symptoms. Thus, 
the trajectory of medical gaze is from the individual into the body, in search 
of micro-level physiological causes which can sufficiently explain observed 
phenomena, thus minimizing the impact of socio-cognitive and ideological 
variables on the biology of the female life cycle and on the lived experience 
of that biology. 

In the research paradigm for PMS this reductionistic approach is often the 
rule. Medical research is usually limited to two explanatory models: the organic 
model and the psychogenic model. Organic models4 range from explanations 
based on vitamin B deficiency, hypoglycemia, fluid retention caused by 
dysfunction along the renin-angiotensin-aldosterone axis, elevated prolactin 
levels, progesterone deficiency, elevated estrogen/progesterone ratios, 
increased prostaglandins and endogenous opiates. Almost all of these ex- 
planatory frameworks assume some connection between internal dysfunction 
and hormonal dysfunction. Likewise the psychogenic models assume 
unresolved Oedipal conflicts (Israel 1938), marital discord (Glass 1971), guilt 
feelings over sexual temptation (Fortin 1958), poor self-experience of menses 
(Paulson 1961), poor performance of feminine psycho-social roles (Suarez- 
Murias 1953), high neuroticism scores (Coppen 1963) and other psychogenic 
factors as underlying causes of neuroendocrine disorders. 

As a rule, these psychogenic models are not purely psychological or 
psychoanalytic, since cyclicity in PMS symptom formation requires reference 
to hormonal cyclicity. The inadequacy of a purely psychogenic explanation 
is typified by Viet (1955), who as an early researcher offers a highly speculative 
psychoanalytic explanation of premenstrual tension: 

Tensions frequently accompany unconscious ruminations that 
represent re-enactments of prepuberty fantasies. Preadolescence 
is the stage of defiance and independent urges. Aware of their 
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limitations and feelings of insecurity, the young people are 
perplexed when subjected to aggressive promptings. 
Premenstrual symptoms are often an expression of the futility 
of independence they feel and the anxiety associated with fur- 
ther development of physiological forces. It is often met in 
psychiatric conditions, especially in hysterical personalities, and 
is usually related to masturbatory guilt. (1955, 599) 

Such an explanation may express hidden unconscious forces causing 
premenstrual behaviors, but these forces do not explain the cyclicity of 
symptom formation. Typical of most psychogenic explanations, Viet includes 
another set of pathophysiological factors-"an endocrine background"-as 
a necessary and conjunctive causal factor in explaining premenstrual repetition 
of these symptoms. Both kinds of factors-psychological and physiological-are 
together construed as sufficient explanation for the observed phenomena, 
although the causal relations between them are left obscure: 

The dynamics of premenstrual depression involve conflicts 
about the feminine role and subsequent feelings of inferiority, 
frustration, disappointment, aggression and guilt. The well- 
adjusted girl may have conflicts about accepting the feminine 
role, but she is able to cope with them. This suggests that the 

psychological constellation alone cannot explain premenstrual 
syndrome. One cannot infer from certain unconscious conflicts 
a disease entirely. These conflicts may be present in persons 
without any pathological symptomology. Premenstrual 
depressions have an endocrine background. (1955, 600) 

These two models for PMS research have expanded into a multitude of 

competing etiologies, none of which seems to adequately explain all 
manifestations of the premenstrual syndrome. This appearance of research 
as usual, with its dispersion of competing micro-reductionist etiologies and 

multiplication of catalogued symptoms, gives the semblance of science as usual. 
Science as usual is a legitimating activity driven by questions that are never 
considered a contrivance. However, part of what we may be witnessing is 
the forced entry of certain ideological assumptions into the machinery of 
science or the use of scientific theorizing as a legitimation strategy for certain 

ideological assumptions. This would give an alternative reading to why there 
is such a rapid multiplication of competing etiologies, constant shifting of 

symptomologies and conflicting definitions of the syndrome: the wide 
variability of symptoms and purported pathologies indicates how variably 
cyclicity is experienced by women. However, it is assumed that all of this 
can be subsumed under the concept "premenstrual syndrome." The ideological 
assumption is that there is one syndrome, universal to and variably present 
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in all women, and explained preferably by one or several etiologies. This one- 
syndrome assumption is related to the medical construction of PMS as a female 
gender trait. 

This would also explain why many questions are not being asked by many 
researchers. Why, for example, is it assumed that there is only one syndrome, 
unless once again there is an interest in reinstating the syndrome as a fact 
about female nature? Why not assume that women with severe and disabling 
symptoms aggravated premenstrually may have a variety of underlying 
pathologies? Why assume that only internal variables rather than contextual 
variables can sufficiently explain patterns of observed consistency and similari- 

ty within the dispersion of symptoms and signs? Why are the symptoms and 
behaviors displayed by women suffering from this syndrome not seen as 
contextually disadvantaging rather than inherently disadvantaging? Why does 
society disapprove of these behaviors in women? Why are socio-cognitive fac- 
tors related to the dominant gender ideologies not included in explanations 
of how women experience their bodies? Why is the body perceived as "a 
natural object," a relatively independent variable, rather than a dependent 
ideological variable? Who has been given the authority to interpret the female 
body and are those interpretations not influenced by misogynist assumptions 
and socio-cognitive factors that affect perception? Where is the place of female 
subjectivity (as a speaking subject) within the discourse of clinical language? 

Although there are some feminist researchers5 who are beginning to ask 
these questions, by and large these questions are very seldom voiced within 
PMS research. The reason for this is that such questions begin to challenge 
a fundamental perspective that organizes all disease-model theorizing, a 
perspective constituted by the medical gaze and its object of attention, "the 
medicalized body." This "medicalized body" can be characterized as follows: 

(a) It is perceived as an obstacle to the patient's will, either 
beyond the control of the patient or seriously interfering with 
desired psychological and behavioral normalcy, and as such 
further reified as an object that requires outside medical 
management. 

(b) Its malfunctioning is construed as clusters of symptoms and 
signs which are causally linked to discrete pathophysiological 
or psychogenic events. 

(c) It is perceived as a unit, as a relatively independent variable 
within ideological contexts, a mental/soma unit that can be 
manipulated and altered internally to regulate its normal 
functioning. 
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(d) It is perceived as a split unit, divided by the boundaries 
of psyche and soma, which are linked by linear causalities and 
mediated, however problematically, by neurosecretions of the 
brain and/or other hormonal chemistries. 

From the perspective of a woman diagnosed with PMS and subjected to 
the scrutiny of the medical gaze, the "medicalized body" so constructed appears 
an alien object, subject to the authority of an "objective" observer who reads 
a story of pathological causality into her experience. As was pointed out earlier, 
the scaffolding of "symptoms" onto the subjective discourse of a woman's 
experience of her body or environment strips her words of their subjectively 
intended meaning. That she might be furious with someone, and justifiably 
so, is countenanced as a sign of "irritability" or "aggression." Likewise the 
medical construction of the body further strips the body from its social and 

ideological context, encasing it within the boundaries of the clinic. The body 
becomes problematized as an aggregate of clinically detectable organic or 

psychogenic events with causalities located within the boundaries of the 

psycho-soma unit. That the body might be symbolically mediated by social 
factors unnamed by clinical discourse is obscured once the body is stripped 
from its social and ideological contexts. Since both the clinician and the 

patient are not immune to the influence of these ideologies, it is not surprising 
that the "cleansing" function of medical discourse cannot rid itself of obscured 

ideological influences. Its imperfection is built into the social construction 
of its object of study: "the medicalized body," an object signified and fully 
enclosed by medical discourse. 

An alternative view of the body perceives the body as symbolically mediated, 
as the site of many possible interpretations depending on the selective 
attentions and signifying practices of the observer, as an ideological variable, 
and as dependent on socio-cognitive factors which influence how the body 
and its internal states are interpreted. This is not to say that the body does 
not have inherent dysfunctions which cause pain, suffering, disability and 
death, nor that these dysfunctions may not be remedied by various modalities 
of intervention or healing. What I am claiming here is that the factors that 
have influence on how the body is interpreted may be of a much larger range 
than is countenanced by reductionist clinical discourse and by expanding 
that discourse a different construction of the body emerges. It becomes a site 
at least partially mediated by ideology and interpreted in conjunction with 

socio-cognitive factors that are internalized by the subject and those observing 
her behaviors. 

A parallel can be seen in the way the female body is medicalized under 
PMS research and the body's placement within dominant ideological con- 
structions. Within sexist ideology, the female body is often primarily defined 

by its utility and function within the reproductive and sexual strategies of 
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patriarchal hegemony. In patriarchal cultures this results in an exploitation 
and appropriation of the female body and its powers, which in turn dis- 
empowers the female sex and devalues the necessary labor and energy she 
gives to others. Ideologically this act of appropriation is justified by the naming 
of difference: the sexes are perceived as inherently and significantly different 
in ways that account for the differences in the social distribution of power 
and exchange. These differences are not seen as relational, as embedded in 
the economy of human social relations of power and exchange, but as reified 
traits belonging to the body and derived from nature. The female body, so 
constructed and once stripped from the social nexus of relationships that 
confine and regulate its use, is perceived as a thing, which is further coded 
as defective and inferior to the male body. Thus female sex differences are 
reified as inherently disadvantaging. These attitudes internalized by subjects 
and observers are further reinforced by everyday observations of women's 
behavior, by expectations made about women, and even by women's self- 
negating behaviors and attitudes about themselves. The assumptions become 
metaphysical-always present and verifiable within descriptions of reality and 
irrefutable by counter examples which, if they exist, are given special exempt 
status or effectively discounted. 

In PMS medical theory, similar reification occurs in positing causalities for 
female behavior within the boundaries of the body and in dislocating that 
body from the social contexts in which it is lived and interpreted. In many 
psychogenic and organic models of PMS etiology, there exist certain internal 
states within the menstrual cycle that are considered to be sufficient or joint- 
ly sufficient cause of the behavioral and physiological deviance observed in 
women. Given this model, if environmental or contextual factors are seen 
as influencing the biological variables of menstruation, they enter into con- 
sideration by route of psychogenic factors that either cause disruption in 
internal hormonal functioning or presuppose a malfunctioning patho- 
physiological background. 

Other research studies related to self-attribution theory have challenged 
this reductionist conception of the body. In these studies, socio-cognitive 
factors, such as environmental cues, social expectations, and even language 
itself are considered significant if not overriding factors in the subject's inter- 
pretation of bodily states and in the self-attribution of certain symptoms. Two 
examples of such studies are summarized below: 

(1) Schachter and Singer (1962) gave injections of placebo and 
epinephrine (an arousal-producing substance) to subjects in 
three different groups: (a) one group was informed that the 
injection would cause arousal symptoms, such as sweating and 
rapid pulse (informed condition), (b) another group was told 
the injection would cause non-arousal conditions such as 
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itching and headache (misinformed condition) and (c) a third 
group was given no information about the effects of the injec- 
tion (uninformed condition). The subjects were then placed 
in social contexts which elicited one of two emotional 
responses, anger or euphoria. The results showed that subjects 
in the informed group were unaffected by the emotional cues, 
since they explained the bodily changes as due to the injection. 
Uninformed and misinformed subjects experienced the emo- 
tion that was presented in environmental cues and did not at- 
tribute their feelings to the injection. Placebo-injected subjects 
did not experience any emotion, even in the presence of the 
emotional cues. Schachter and Singer concluded that an 
emotional state requires that the subject be in a state of 
physiological arousal and be given cues or emotional labels for 
interepreting the emotions. These cues enter into the subject's 
interpretation of the body as socio-cognitive factors. 
(2) The influence of social cognitive factors is also indicated 
by Ruble's study (1977) of the reliability of self-report scales. 
In her study, 44 women undergraduates at Yale University were 
divided into three groups. The subjects were initially informed 
that they were part of a contraceptive study and that it was 
necessary to predict the day of their next menses using an elec- 
troencephalogram. After these tests, women in the first group 
were individually informed that they were in their 
premenstrum and would have their menses in one or two days. 
The women in the second group were individually informed 
that they were in the intermenstrual phase of their cycles and 
had at least a week to ten days before their next menses. The 
women in the third group were given no information regarding 
the test results. However, each woman actually received this 
information when she was in the sixth or seventh day before 
the onset of her next menses, a figure derived from each 
woman's menstrual history. This fact was unbeknownst to the 
women. After receiving the fake EEG interpretations, each 
woman was given a self-report Moos Menstrual Distress Ques- 
tionnaire, with the result that women in the first group who 
believed they were in their premenstrum scored significantly 
higher than women in the second group. The third group 
(controls) scored between these two groups. This result suggests 
to Ruble that even self-report techniques, by far a somewhat 
reliable research tool, may give an overestimated measure of 
actual premenstrual distress, when social cues and expectations 
from the environment become intervening variables. 
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What these studies suggest is that such socio-cognitive factors may intervene 
on several levels, either in the hiatus between physiological states and the 
subject's interpretation of those states or in the subject's self-report 
observations of her physiological states.6 These observations, which I have 
previously labeled Type A, are again filtered and codified into the discourse 
of symptoms and signs which gives measure to these initial observations in 
terms of deviance and implied morbidity. These derivative and more rarified 
observations (Type B) constitute an aggregate of signs and symptoms as com- 
ponents of the "medicalized body." Contrary to these reductionist models, 
Schachter and Singer's work suggests that socio-cognitive factors influence 
the emergence of primary data in subject attributions and that both 
physiological arousal states and contextual cues explain the existence of an 
emotionally labelled state, not physiological factors alone. Ruble's work7 sug- 
gests that the contextual cues are so strong that subjects can experience 
expected emotional states associated with the premenstrum, even when the 
body is not in its premenstrual phase. These findings run contrary to medical 
theorizing based on "the medicalized body," which often views the menstrual 
cycle as an independent and sufficient cause of women's deviant behaviors. 
As is the case with ideological reification of the female body in everyday 
discourse, this tendency to locate etiologies within the body leads to further 
reification of a complex interactive process. Our interpretations of bodily states 
are not placed within symbolically mediated social relations, but occur within 
the displacement of clinical settings and reductionist medical discourse. 

Breaking the grip of this discourse may create other possibilities. There is, 
for example, a more positive way of construing the strengths of female cyclicity. 
As Randi Koeske's ground-breaking work (1976, 1980, 1983) suggests, the 
premenstrual phase may open the female body to a state of nonspecific 
arousability rather than specific emotional states. The labelling of these states 
may be more dependent than we think on external environmental and cultural 
cues. Given my analysis, the labeling of these nonspecific states under male 
signifying practices is disadvantaging to females, precipitating female behaviors 
that seem to "fit" negative expectations and attitudes. I believe that it is better 
to view these nonspecific states as "windows of sensitivity," which grant the 
human female fine tuning with her environment. This gender-specific 
advantage of the female sex makes it possible for her to feel more deeply and 
more keenly during certain periods of the month, and if carefully developed 
and 'schooled,' such a biological advantage could be used as a power which 
adds more clarity and insight to human experience. However, this would 
require that the intentions and meanings of female voice not be swaddled 
by the masculinist discourse of morbidity and madness. It would also require 
a different cultural context or at least the demolition of the one we have. 
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CONCLUSION 

Do my arguments suggest that we must return to the view that "it's all 
in your head?" This is not the case. The reductionism of medical research 
sets up a false dichotomy between explanations sufficiently grounded within 
the body vs. female fantasy. The experience of PMS is a reality for many 
women, and for some women it is extreme and severe. To be told that it's 
"all in your head" is both insulting and arrogant. These experiences are rooted 
in the body and its physiological mechanisms. However, to be told that it 
is due to a specific hormonal imbalance that can be medically managed is 
often overly simplistic and dangerously premature given the state of current 
research. 

What I have argued in this essay is that we need to be at times leary of 
new PMS research and the assumptions behind its practice. The assumptions 
carry troublesome ideological content, when the codification of symptoms 
results in the morbidification of a sex difference which renders all women 
inherently disadvantaged in a man's world. In addition reductionist models 
further complicate this, by ignoring the impact of socio- cognitive variables. 
What needs to be acknowledged is that our experience of the body is very 
likely symbolically mediated by ideologies and socio-cognitive factors that 
impact on how one interprets bodily states. 

An alternative view of the body suggests that the body can be seen as an 
ideological variable, a site of interpretation grounded in the corporeal but 
immersed in a wider sex/gender system (Rubin 1975; Harding 1983), which 
provides interpretive contexts for our experience of the body. To erase this 
context threatens to erase the meanings of subjective female voice; to displace 
woman's body into the singular domain of reductionist medical discourse; 
and to alienate woman from her body as an obstacle "out of control" and 
requiring medical management. So contructed, the "medicalized female body," 
a cyclically diseased entity, becomes what woman is. Furthermore, the body 
viewed as an object within a clinical setting, becomes the problem, the obstacle 
to be fixed. Thus woman is defined as requiring reparation. As in the case 
of hegemonic reification of "woman" as "body" in patriarchal ideology, this 
construction of "woman" adds legitimacy to the conservative notions of 
negative female essentialism. 

To persist in marking a difference which commutes devaluation in the 
service of domination is to continue to build the scaffolds of that domination. 
It is no accident that a culture threatened by the erasure of gender differences 
as criteria for discrimination and domination would try to reinstate the social 
significance of such differences through its most legitimate authority-science. 
But it is also no accident that a culture based on domination would practice 
a science of domination and that the separation of this science from ideologies 
of masculinism and misogyny is indeed tenuous if not illusory. What I have 
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suggested in this essay is that lines of influence between ideology and science 
need to be carefully scrutinized and the social use of science in the subjugation 
of women put through the lens of feminist criticism. 

NOTES 

1. Premenstrual Syndrome has been recently added to the appendix of the 1987 revised edition 
of the American Psychiatric Association's Diagnostic and Statistical Manual III. As an item in 
the appendix it lacks an official number usable for insurance purposes, but its presence as a 
descriptive category suggests such a likelihood in the future. This would further legitimate PMS 
as a clinical entity (Sandall 1987). 

2. For purposes of this paper, I will replace the term "premenstrual syndrome" with "premenstrual 
changes" when referring to women's subjective reports and physiological changes associated with 
the premenstrum. I will retain the term "premenstrual syndrome" or "PMS" when discussing 
the research or findings that assume the existence of a syndrome and/or a disease-state substrate. 
My own terminology leaves open the question of how this periodicity and its aggravation are 
to be explained. 

3. A notable exception is the research of Haskett (1980), among others. 
4. For an overview of the research using organic models, see Psychosomatics (1985) 26 (10): 785-816; 

Abplanalp (1983); Reid and Yen (1981). 
5. Feminist PMS researchers who have started to develop alternative explanations and ex- 

perimental methods include Parlee, Aplanalp, Sherif, Koeske, among others. 
6. The alternative socio-cognitive model suggested here differs from the psychogenic in a number 

of ways. The psychogenic model can be construed as one possible language for depicting emotional 
states. This language requires its own interrogation, since the environmental/contextual cues 
admitted by psychogenic explanations are heavily invested in psychoanalytic or psycho-therapeutic 
assumptions. Furthermore, in PMS psychogenic explanations, emotions placed within the con- 
text of personal psychological history carry causal significance for observed signs and symptoms. 
The focus is on this causality as well as on the meaning of the emotion or feeling. The socio- 
cognitive approach focuses more closely on the subject's description of phenomenologically ex- 
perienced bodily states. By extension, the subject can be further understood as socially con- 
structed in and through this process of interaction with language and other cultural heteronomies. 
For an analysis which begins to articulate this process from a radical materialist/feminist stand- 
point, see Frigga Haug (1987). 

7. This interpretation of Ruble's results has been challenged by Ann Voda (1977) in an un- 
published manuscript which bears comment. Voda's arguments include the following relevant 
points (a) the women subjects may have completed the questionnaires so as to validate findings 
of the EEG rather than describing their physiological and emotional states, (b) the young women, 
told that the research methodology had been successfully used on older women, may have ex- 
perienced a subtle coercion to trust the pseudo-EEG results more than otherwise, (c) the time 
of ovulation was not checked by independent measures, so that some women in the first group 
could have been in their premenstrum. Voda's critique does raise intriguing questions regarding 
what was being described by the respondents in their self-reports, but her comments do not 
preclude the influence of socio-cognitive factors on women's self-assessment abilities. In fact, 
her critique indicates the further possibility that dependence on authoritarian discourse, expressed 
in medicine and scientific research, can profoundly affect women's self-assessment behaviors. 
This returns again to the question of how female subjectivity is socially constructed. (See note 6.) 
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Women and the Mismeasure 
Of Thought 

JUDITH GENOVA 

Recent attempts by the neurological and psychological communities to articulate 
thought differences between women and men continue to mismeasure thought, 
especially women's thought. To challenge the claims of hemispheric specialization 
and lateralization studies, I argue three points: 1) given more sophisticated biological 
models, brain researchers cannot assume that differences, should they exist, between 
women and men are purely a result of innate structures; 2) the distinction currently 
being drawn between verbal/spatial thinking abilities is fraught with ideological 
commitments that undermine the intelligibility of the distinction; 3) the model of 
thinking as information processing which underlies all this research confuses think- 
ing with internal processing strategies. 

Around the turn of the century, researchers were convinced that the five 
ounce difference in weight between male and female brains was the cause 
of female cognitive inferiority. Picturing the brain as a container and intel- 
ligence as some kind of vital fluid, they concluded that woman's smaller vessel 
could only hold less knowledge. Women were doomed to be less intelligent 
than men: their anatomy, wherever one looked, prevented it. Happily, in 
what soon came to be known as the "elephant problem," elephants and whales 
rescued women from this particular argument. If intelligence were a matter 
of absolute brain weight, elephants and whales would outscore men on in- 
telligence tests handily. Since this was clearly absurd (species chauvinism re- 
mains unchanged today), absolute brain weight was quickly abandoned as 
a measure of intelligence. In its place various other relative measures were 
proposed: brain weight as an expression of body weight, body height, thigh 
bone weight or cranial height. The last alternative was promptly dismissed 
since it meant that Negroes, Australians and Eskimos would have the 
advantage; similarly, brain weight expressed as a function of body weight was 
disallowed since this gave women the advantage. The only alternative that 
gave men significantly heavier brains and thus preserved the already 
established prejudice was to express brain weight as a measure of body height.' 

The above brief description of the history of craniometry has not been 
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exaggerated. The prejudice of the investigators and of the society that accepted 
them was as open as I have suggested; that is, the avowed reason for rejec- 
ting cranial height as a measure of brain weight was that it would make 
Eskimos smarter and according to the reigning ideology, that just could not 
be the case. While hindsight has made this prejudice visible to most current 
researchers, it has not discouraged them from seeking new and more ingenious 
measures of difference. Today, hemispheric specialization and laterality studies 
are dressing old arguments in new clothes. Given the nature of the differences 
they find between women and men and science's total domination of the 
authorial voice, the danger to women's lives has never been more threatening. 

According to hemispheric specialization studies, women are considered to 
be left brain dominant, while men are right brain dominant: "Where such 
stylistic differences appeared, males tended to exhibit a style characteristic 
of right hemisphere dominance and females tended to exhibit left hemisphere 
processing" (Waber 1979, 173). The characterization of these "stylistic 
differences" is surprising given the traditional view of men's and women's 
rationality: "the left hemisphere is seen as verbal and analytic, processing 
items one at a time, while the right hemisphere is more holistic and spatial, 
processing items simultaneously" (Bryden 1979, 121). In another more detailed 
description, details versus wholes are emphasized along with the recognition 
that visuo-spatial stimuli are the domain at issue: 

The left hemisphere is oriented to detail. Acting on its own, 
it breaks a visual configuration into its component parts and 
attends to its internal features. The right hemisphere is oriented 
to the whole pattern of the configuration. (Waber 1979, 172) 

One passage attempts to articulate these differences succinctly: 

In the search for a more fundamental mode of hemispheric 
specialization, several versions of an analytic (serial, focal, 
difference-detecting, time-dependent, sequential) versus holistic 

(parallel, diffuse, similarity-detecting, time-independent, spatial, 
global, synthetic or gestalt) dichotomy have independently 
surfaced. (Bradshaw 1980, 3:229) 

What is so initially striking about these accounts is that the age-old tales of 
women being more intuitive and holistic, while men were thought to be more 

analytic and logical, are completely reversed. Somewhere, somehow the sup- 
posed special abilities of women and men have been switched. While I have 
not been able to determine exactly when this reversal, so typical of patriar- 
chical history, has taken place, I suspect it is related to developments in 

computer technology. Perhaps it is no accident that men become intuitive 
and holistic just at the time when computers can successfully simulate logical, 
analytic thought. Another guess is that the right side which has always been 
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identified with the male in most mythical and cultural accounts must remain 
superior, no matter what characteristics are associated with it (Needham 1973). 
Sacrificing logical and analytic thought is a small price to pay for remaining 
God's right hand man. 

Naturally, now that men are thought to have intuitive qualities, they are 
honored. Spatial, holistic attributes have become associated with creative 
thinking, the kind of thinking needed for genius and especially scientific and 
mathematic creativity. Dr. William Blackmore, for example, was quoted as 
saying at the AAAS meeting: 

I simply don't believe that women have been locked out of 
brilliant creative accomplishments by social conditions. Male 
hormones, he suggested, result in superior right brain perfor- 
mance in men and it is this biological factor, not 'social condi- 
tions' that dictates the greater accomplishments of men in ar- 
chitecture, engineering, and art. (Quoted in Sayers 1982, 101) 

Of course, it has not mattered and will not matter that women's presumed 
edge for analytic and relational skills has not meant their inclusion in all those 
fields requiring such abilities. Nor has it mattered that the percentage of 
women possessing holistic, spatial skills-the curves for these abilities overlap 
considerably-is not reflected in the numbers admitted into the scientific and 
mathematical professions today. Instead, women's ability in these areas is 
forgotten and men's spatial/holistic processing is crowned as the only path 
to true creativity. Once again men are viewed as natively equipped to do 
the truly inspired work. Women's cold, analytical, rational powers can only 
make them plodding amateurs in the creative game. Whatever the task, deter- 
minists will argue that men's holistic skills will assure them more efficient, 
more penetrating discoveries. The current attack on women, then, is confin- 
ed to a kind of intelligence; it is specifically aimed at keeping them out of 
the world of science and trivializing their achievements in any field as routine 
and studied. It seems women are still missing five ounces, only now it is not 
the number of ounces that count, but the kind of ounces being discussed. 
At last, it has been granted that women have the stuff, just not the right stuff.2 

The claims about lateralization, although they are part of the pattern, are 
not entirely synonymous with those of hemispheric dominance. Lateraliza- 
tion refers to the idea of greater or lesser specialization. Although the results 
in these studies are highly contested and contradictory, males are supposed 
to depend more on the left brain for language and conversely on the right 
brain for non-verbal skills; thus, they are thought to be more lateralized. 
Women, on the other hand, appear to be bilateral in that they do not show 
as much hemispheric specialization.3 (The finding of a thicker corpus callosum 
in women presumably supports greater bilaterality, although there is no direct 
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correlation between the anatomical data and the notion of laterality.) The 
issue here is, what is the significance of greater or less laterality? Suppose it 
were true that women were less lateralized? At most, it would be an advan- 
tage since they are less handicapped during certain kinds of brain lesions. 
Moreover, as Springer and Deutsch note, women's superior verbal skills should 
make less lateralization an asset: 

There is, of course, no logical reason to expect that greater 
lateralization necessarily leads to superior verbal ability. In fact, 
we have to assume the opposite to explain the superior verbal 
ability of females. According to behavioral tests and clinical 
data, women appear to be less lateralized for language func- 
tions, yet as a group they are superior to men in language skills. 
(1981, 129) 

Nevertheless, there are those who claim that greater lateralization is better. 
Levy, for example, argues that specialization indicates a more "perfect 
evolution of the mechanisms involved" (Sayers 1982, 100).4 Others have 
argued that greater lateralization is required for excellence in a particular area, 
for example, mathematics. In a section entitled, "Why Is There No Woman 
Beethoven?" Thomas R. Blakeslee, author of a popular book on split-brain 
theory, says: 

One of the disturbing paradoxes about the difference between 
men and women is that there have been (as yet) no women 
who are towering geniuses . .. Certainly lack of opportunity 
or aspiration can account for much of this gap, but the tower- 
ing genius is such a standout that poverty and persecution have 
seldom stood in his way.... Perhaps the answer to this paradox 
lies in woman's genetically faster rate of maturation and its 
resultant effect on brain organization. If a woman's brain tends 
to work like a pair of generalists while a man's is more like 
a pair of specialists, the mystery may be solved. (1983, 106-107) 

In the past, men's greater variability was used to explain their superiority. 
For example, they are more likely than women to exemplify the extremes 
of intelligence; today, greater laterality is serving the exact same function. 
One frustrated researcher in the field concludes: 

We have seen that the evidence for sex-differential lateraliza- 
tion fails to convince on logical, methodological and empirical 
grounds. Is that surprising? Not all the points made in this 
critique are subtle, and some at least must be obvious to anyone 
in the field. Why then do reputable investigators persist in 
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ignoring them? Because the study of sex differences is not like 
the rest of psychology. Under pressure from the gathering 
momentum of feminism, and perhaps in backlash to it, many 
investigators seem determined to discover that men and women 
'really' are different. It seems that if sex differences do not exist, 
then they have to be invented. (Kinsbourne 1980, 3:242) 

These claims raise a host of questions. Generally speaking, three broad areas 
are implicated by the questions: the nature of biological inquiry, the nature 
of difference, and the nature of thinking. To address some aspect of each 
of these areas, I shall focus on three specific questions. 1) If such differences 
in brain organization and function exist, to what extent can researchers assume 
that they represent innate, genetic biological differences? The tired nature/nur- 
ture controversy must be considered here because the very nature of brain 
studies provides a paradigm example of the inadequacy of this vexing dualism. 
2) Do the differences, as they are currently being characterized by the scien- 
tific community, exist? Two different issues arise here: Is the distinction 
between relational/holistic or verbal/spatial real or ideological? If such a 
distinction were real, would it count as a difference in thought anyway? 3) 
What assumptions about the nature of thinking underwrite the whole pro- 
ject? Again, two related issues arise here. To what extent can thinking be 
measured as information processing or, more generally, is thinking a matter 
of internal brain activities, however they are construed? This last question 
does not repeat the issues of nature/nurture; rather, it hopes to override com- 
pletely the discourse of science on the nature of thinking. 

1) Given the very nature of brain investigations, most researchers assume 
they have discovered innate differences between the thinking of women and 
men. Conclusions are drawn from pathological cases and tests are given which 
measure functional performance. Interestingly, however, little anatomical data 
has been gathered to tie the detected differences to brain organization. There 
is no theory providing a mechanism for connecting sex differences in brain 
asymmetry and sex differences in cognitive behavior (Alper 1985, 20). More- 
over, performance results have been obtained which contest the innateness 
assumption. For example, a study with black children from the rural south 
(Wittig 1979, 28) and one with Eskimos (Nash 1979, 282-283) did not show 
the same pattern of male/female competence. In an even more interesting 
study, Steven Vandenberg and Allan R. Ruse showed that "in general, greater 
sex-related differences on tasks with large spatial components were found in 
authoritarian cultures having rigidly defined sex roles" (1979, 71). 

Along the same lines, both Margret Bryden and Diane McGuinness argue 
that "individual differences in performance on any measure of cerebral 
lateralization can be affected not only by differences in cerebral organization, 
but also by differences in attentional or information-processing strategies" 
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(Bryden 1980, 3:230; McGuinness 1980, 3:244). In other words, we tend to 
rely on modes of processing to which we have become accustomed and if 
women's early maturation of verbal skills predispose them to verbal process- 
ing, they may use it maladaptively for visuospatial tasks.5 Rather than reflec- 
ting different structural organization, the tests may be only showing process- 
ing habits that can be changed by training. Thus, cultural and sociological 
factors determining sex roles can have an effect on hemispheric specializa- 
tion patterns. 

Thomas Bever's work on music provides yet another argument for the 
possible socialization of these patterns. In his attempt to argue that it is not 
skills per se which are lateralized, but styles of processing, he shows with respect 
to music, which was previously thought to be localized in the right brain, 
that the style of processing used is a function of one's training: 

This demonstration of the superiority of the right ear for music 
shows that it depends on the listener's musical experience; it 
demonstrates that the previously reported superiority of the 
left ear was due to the use of musically naive subjects, who 
treat simple melodies as unanalyzed wholes. (1980, 195) 

While Bever himself does not think that his experiments prove that develop- 
ment is subject to experience-"It is also possible in principle that develop- 
ing musical ability is not the cause of left-hemisphere dominance, but its result" 
(1980, 195)-his studies clearly undermine any simple faith that the way we 
view the world or the way we process it is simply a matter of unfolding genetic 
propensities. In addition, with respect to the issue of training, Vandenberg 
has found that practice with such tasks as model building increases the spatial 
scores of sixth grade girls. Thus, despite the easy assumption that brain studies 
are intimately linked to nature, there is reason to believe that learning factors 
play a large role in both hemispheric dominance and lateralization patterns. 

These considerations are bolstered by the central argument against deter- 
minist positions, namely, that when a correlation is found between struc- 
tures and functions, it can never be determined whether biology has produced 
it or whether the behavior has produced the biological correlate (Star 1979, 
115). Thus, "there is no contradiction between the assertion that a trait is 
perfectly heritable and the assertion that it can be changed radically by 
environment" (Lewontin, Rose and Kamin 1984, 99). As some biologists stress, 
it is impossible to distinguish between the variables of nature and nurture 
since the process of development totally intertwines them. Indeed, Lewon- 
tin, Rose and Kamin will not even accept the new interactionist model of 
the dynamics of nature and nurture since such a model depends on there 
being two variables to interact. Instead, they argue that 
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Organisms do not simply adapt to previously existing, 
autonomous environments; they create, destroy, modify, and 
internally transform aspects of the external world by their own 
life activities to make this environment. Just as there is no 
organism without an environment, so there is no environment 
without an organism.-Neither organism nor environment is 
a closed system; each is open to the other. (1984, 273) 

For Steven Jay Gould, the real question is, Why would such a debate rage 
over the organ that is most labile, most flexible, and marks our species' 
departure from direct programmed response? It is ironic that determinists keep 
trying to fix what is most maleable (Gould 1984, 66-67). In a wonderful image, 
Lewontin, Rose and Kamin describe the frustrating resilience of determinist 
positions and inadvertently reveal the reason for it: 

Critics of biological determinism are like members of a fire 
brigade, constantly being called out in the middle of the night 
to put out the latest conflagration, always responding to 
immediate emergencies, but never with the leisure to draw up 
plans for a truly fireproof building. Now it is IQ and race, now 
criminal genes, now the biological inferiority of women, now 
the genetic fixity of human nature. All of these deterministic 
fires need to be doused with the cold water of reason before 
the entire intellectual neighborhood is in flames. (1984, 265) 

While I cannot help but appreciate Lewontin, Rose and Kamin's faith in 
rationality, it is, given science's track record, less than realistic. They don't 
seem to realize that the firing synapses of the brain create an electrical fire 
which is inimical to reason's cold water. Moreover, with the advent of 
sociobiology the whole neighborhood is already in flames. The problem is 
that scientists disown their past by relegating it to "bad science" or to the 
poor scientific standards of the day, and fail to realize what I will call the 
banality of bad science. Throughout its history, especially in the human 
sciences, scientific investigation has been as subject to distortion and 
ideological infiltration as any other form of discourse. Instead of learning from 
the past, scientists continue to believe in their purity and thus perpetuate 
the same mistakes, especially in the area of sex and race differences. Clearly, 
fire-fighting techniques, other than unaided reason, must be employed. We 
must deconstruct the new dualism created by this research. 

2) The second question I raised above was what are the ideological under- 
pinnings of the verbal/spatial distinction? The first thing to note, as my initial 
quotations from hemispheric studies demonstrate, is that different researchers 
use different characterizations of the distinction. Springer and Deutsch 
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comment that while the verbal/visuo-spatial distinction is based on experimen- 
tal evidence, all other designations seem more speculative (1981, 236). Yet, 
even this minimal characterization seems loaded. Maccoby and Jacklin were 
among the first to question the facile reduction of the minimal version of 
the distinction to verbal versus mathematical. They noted that one should 

expect a correlation between high verbal and mathematical skills since both 

require manipulation of symbols (1974, 63-65). And indeed, refined analysis 
has proved them right. According to the latest studies, most math skills are 
relational and occur in the left brain; only those math tasks involving non- 

analytic spatial visualization seem to be dominant in the right brain. For the 

purposes of my analysis, however, I will focus on Thomas Bever's version 
of the distinction since he attempts to refine the terms of the debate and 
offers sufficient information to make some assessments. 

Objecting to the thought that the two hemispheres are best characterized 
in terms of skills such as verbal, spatial, he argues that what is really at issue 
is relational versus holistic processing. For him, language is left-hemisphered 
because it typically requires relational processing: "The left hemisphere is 

supposed to be specialized for propositional, relational and serial processing 
of incoming information, while the right hemisphere is more adapted for the 

perception of appositional, holistic and synthetic relations" (1980, 188). So, 
the question is, what does it mean for someone to be relational rather than 
holistic? 

For Bever, the difference is "intuitively clear": Holistic 

processing involves the direct association of a mental represen- 
tation with a stimulus and response; relational processing 
involves at least two such associations, and the manipulation 
of a relation between the two mental representations. (1980, 
189) 

In other words, to be relational means to give an account or make a 
connection or comparison. And so in relational processing we are, as Bever 

suggests, comparing at least two representations. Holistic is much more 

problematic. Etymologically, it is a peculiar term since despite its spelling it 
is more related to "whole" (from OE. hal), complete, healthy, rather than 
"hole" (OE. hol), empty, hollow. Thus, like "holy" (OE. halig) it suggests 
a complete number of parts, divine, inviolate. To be holistic, then, is not 

only to see wholes, but to be whole. The implication of divine omniscience 
can be seen in Bever's use of the label. Like the Gestaltists, he uses it to name 
a process whereby one proceeds without going through steps; rather one has 
an immediate iconic grasp of a stimulus through the agency of one represen- 
tation. There is no need to compare and contrast; one just sees. I can not 

help hearing Wittgenstein's discussions of sudden knowing or the "ah-ha" 

phenomenon in knowledge. Like Wittgenstein, I do not want to deny this 
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experience; but I am not convinced that it involves a different form of pro- 
cessing. Wittgenstein, for example, argues that while it seems to come from 
out of the blue, it has nevertheless been prepared for in the inquiry process. 
There may be a leap in the end, but familiar discursive processes have prepared 
for its discovery. 

One more passage illustrates the mystification of Bever's position, and of 
the others who depend on this distinction: 

The notes of a chord are 'related' to each other; indeed, the 
chord depends for its character on such a relation. But perceiv- 
ing a chord is not a relational act in the technical sense of the 
term. While the perception involves a relation between two 
notes, it does not require separate identifications of the two 
notes independently and in relation to each other. . . . For 
example, why is recognizing a rotated or displaced figure a 
holistic task; such recognition presupposes a relation just as 
a chord presupposes separate notes (physical movement). The 
answer is that the object is set only in relation to its (identical) 
self; therefore the rotation task does not meet the 'found' 
criteria of relational processing. (1980, 203) 

The claim is that holistic processing is not discursive, but depends on 
something like an unmediated recognition. Intuition whether it is assigned 
to women or men remains incorrigible. The representation is taken as the 
identical mirror of the object. Thus, holistic processing escapes the media- 
tion of culture and gives a genuine, undistorted picture of the universe. Finally, 
the hope of epistemology from its very beginning is finding its scientific 
legitimation. Yet anyone who participates in these mental rotation tests 
recognizes that they are comparing representations and contrasting possible 
alternatives to obtain the correct answer even if they are not experiencing 
Bever's robot-like description of relational processing.6 Besides, the very terms 
used to name the dichotomy, "whole" versus "part," along with its reliance 
on a superstitious dichotomy which sees the right as good and bright and 
the left as sinister and dull, reveal its ideological intentions. Consequently, 
I doubt that so-called spatial processing is a different mode of processing. Even 
Bever says that it presupposes relations; rather, I suspect it is the same one 
that certain people, because of habituation, can do faster than others. And 
as has always been the case, it is speed of response, rather than quality of 
response that measures success on intelligence tests. Just as parallel processing 
is only a faster version of serial processing in computers, holistic processing 
is a faster version of relational processing in humans. At the very least we 
can argue, according to Bever's claims, that successful holistic processing 
depends on the perceiving of relations. 

Another way of addressing the issue of difference is to ask the question: 

109 



Hypatia 

Would different modes of processing count as a basic difference in thought 
between women and men? I think not. As Sybil Wolfram argues: "The answer 
'no' will then be appropriate where the terms are used in a fashion so varied 
that they cannot be said to mark a single division, where they mark one of 
degree and not of kind, as with 'rich' and 'poor', 'large' and 'small' or where 
there is not a single principle of differentiation as in the case of 'incest' and 
'adultery"' (1973, 359). Essentially, the claim of a basic difference of thought 
needs the presence in one group of a trait which is absent in the other. As 
M.J. Morgan argues, "Sexual dimorphism refers to a state of affairs in which 
individual members of the two sexes can be distinguished by one or more 
features, such as the secondary sexual characteristics. On the other hand, 
characteristics such as height could never be used for determining whether 
an individual were male or female" (1980, 244). Similarly, verbal and spatial 
processing could never individuate a population. Everyone has both processes 
and the degree of overlap between women and men is far too great to 
substantiate a claim of two different modes of thought. The difference is one 
of degree and thus according to the above criteria does not justify a claim 
to being a basic difference in thought. 

3) The last question concerns the relationship between information 
processing and thinking. While the latest philosophical positions argue that 
thinking is nothing but information processing, the issue is anything but 
settled. The importance of this debate for the issues of this paper should be 
clear: those of us who question current cognitive science claims that think- 
ing is a matter of information processing will not find the discovery of two 
different modes of processing, should they exist, to be very significant. 

To begin a discussion of this question, consider the following example: Two 
researchers from Stanford have done some work on mapping styles (i.e., how 
men and women remember and map their familiar terrains). The results tended 
to follow the proposed differences in processing strategies: "Men had a greater 
topographic sense of the campus terrain, placing buildings more accurately 
with respect to spatial coordinates. On the other hand women demonstrated 
a more accurate sense of distance .... Females focus more on the landmarks 
and the distance between individual elements, and males focus more on the 
topographic network of roads and other connectors which provide a geometric 
framework for the location of buildings" (McGuinness and Sparks 1983, 96-99). 
Thus the females negotiated the details of the campus; they knew what the 

buildings were and had a more accurate sense of their distance from each 
other. Men knew their relative positions and had a sense of the lay of the 
land. Thus, they knew different things in the sense that they had different 
information. Men, while they had a generalized orientation, had no idea which 
building was which or how long it would take them to get from one building 
to another. If they were hungry, only trial and error could get them to the 
cafeteria. Women on the other hand would be lost in giving specific 
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directions for getting from point A to point B. So the two different ways of 
framing space have consequences for our understanding of something as 
familiar as our local habitat. 

Yet, how consequential is this? The processing strategies in affecting what 
we know may lead to different thoughts. However, what makes us identify 
thinking with the processing strategies? Perhaps the processing makes thinking 
possible; however, it seems more reasonable to view the thinking as a second 
order reflection on the information obtained rather than as the process pro- 
ducing the information. All sorts of processes are programmed into the com- 
puter to produce information, but few would say that the computer thinks. 
Thinking is something done with the information in context, not by the 
information. Having different information may yield different ideas; it may 
affect what we think. But to claim that these different processing strategies 
are themselves different forms of thinking is to confuse the process with the 
product. It is as if we said that seeing is identical with the physiological pro- 
cesses that make seeing possible. What we see and how we see in the sense 
of a perspective or frame of reference cannot be measured by the informa- 
tion structuring devices of the eye and brain. However, the issue here is larger 
than the identification of thinking with information processing. The ques- 
tion that must be asked is, Can thinking be measured by any sort of 
physiological or psychological process? 

References to how people think have always been subject to a systematic 
ambiguity. Sometimes, as Clifford Geertz recognizes, we are speaking about 
thinking as a verb or process, other times, as a noun or product (1983, 147). 
Confusion between the two senses is significant since they are radically 
different. Thinking processes are thought of as internal mental mechanisms 
such as structural properties of the brain or embedded symbolic codes. They 
are perceived of as internal, private, biologically innate and causal with respect 
to the way we think or the thoughts we have. The second sense of "think," 
namely, as product (i.e., thoughts, ideas or systems of beliefs) refers to a way 
or mode of thinking, or as Geertz says, a culture. Unlike the processes of 
thinking, thoughts are external, public, socially sensitive and acausal with 
respect to the processes of thinking. 

The first sense of "think," that of process or act, has been dominant in 
the West. Not only is it the default interpretation, but only variations in 
thinking processes have counted as official measures of difference. As a rule, 
while phenomenal differences are the ones that lead people to suspect thought 
differences in the first place, they have been discounted as measures of 
difference. In the past, if the sense of difference could not be confirmed by 
finding empirical differences in processes, one would either have to abandon 
the claim of difference or retreat to hidden, mysterious differences that will 
be detected someday. The reason for these alternatives is that the usual way 
of understanding the relationship between the two senses of "think" is to 
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see the processes of thinking as the cause of the thoughts. Given this assump- 
tion, it becomes especially difficult to argue that, for example, women and 
men differ in their way of thinking, but not in their processes of thinking. 

Yet, this is precisely what anthropologists, who have long speculated on 
thought differences, have been forced to do with respect to race and cultural 
differences: "In particular, we want to emphasize our major conclusion that 
cultural differences in cognition reside more in the situations to which particular 
processes are applied than in the existence of a process in one cultural group and 
its absence in another" (Cole et al. 1971, 233). Instead of abandoning the claim 
of difference, anthropologists are maintaining it while at the same time denying 
differences in thought processes. The same situation, I believe, is occurring 
in feminism. Feminists, like myself, are claiming differences in the way women 
and men think, but most of us do not mean, nor do we believe, that these 
differences can be traced finally to differences in brain processes.7 However, 
as Geertz worries, this dual response threatens a coherent discussion of the 
issue of difference: 

The overall movement of those sciences [social] during that 
period [from the twenties till now] has been one in which the 
steady progress of a radically unific view of human thought, 
considered in our first, 'psychological' sense as internal 
happening, has been matched by the no less steady progress 
of a radically pluralistic view of it in our second, 'cultural' sense 
as social fact. And this has raised issues that have now so 
deepened as to threaten coherence. (1983, 148) 

The threat to coherence that Geertz is referring to is reflected in the follow- 

ing reasoning: if thoughts are conceived as the products of thinking and if 

thinking is conceived as the product of internal brain processes, then we can- 
not both acknowledge thought differences on the second level and deny 
internal differences on the first level. Such a strategy severs the connection 
between thinking and thoughts. 

For Geertz, something has got to give and for him, this something is our 

conception of thinking as an internal psychological process. Calling for an 

"ethnography of thought," Geertz wants to develop an "outdoor psychology" 
which believes that "ideation, subtle or otherwise, is a cultural artifact" (1983, 
153). As he says, "It is a matter of conceiving of cognition, emotion, motiva- 
tion, perception, imagination, memory . . . whatever, as themselves, and 
directly, social affairs" (1983, 153). While Wittgenstein urged such a transfor- 
mation of our concept of thinking years ago, perhaps the time is right to hear 
it.8 

Consider any other human activity, from walking to talking. In no case 
would one argue that the styles of our walks or talks, no less the content 
of the latter, are caused by the physiological processes underlying them. True, 
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these processes are conditions of our activities in that they make certain 
options possible, but they are not the causes of them. Geertz is right; what 
has to give is our conception of thinking as an inner psychological process. 
Thinking must come out of the closet of the mind and enter the social and 
cultural world as both its product and producer. 

If the presumed causal relation between thinking as process and thinking 
as thought can be severed-and I believe it can and must be-it becomes possi- 
ble to understand Carol Gilligan's work, for example, as identifying differences 
in thought without being forced to produce their biological correlates. As 
Gilligan notes in her conversation with children and adults, women's sense 
of self as well as their interactions with others is built around the need to 
remain connected and avoid hurting others. Like the mythic natives of tribal 
cultures, Gilligan's female respondents have trouble answering questions about 
hypothetical situations because they do not accept general rules of fairness 
that negotiate such situations for Western men. For them, "the world coheres 
through human connection rather than through systems of rules" (1982, 29). 
Thus, everything turns on the situation and the particular constellation of 
factors that comprise it. Antigone simply cannot live in Creon's world; she 
cannot live by his rules, not only because of their tyrannical nature, but 
because they are insensitive to the situation at hand. She will bend the rules 
to sustain life, or in this case, bury the dead; mercy overrides justice. The 
claims of equality which demand that all people be seen as potential values 
for a variable in any judgment, of fairness which demand an even exchange 
and those of justice which ask that the rules be upheld at any cost have been 
the trademark of male Western society; yet they are not the first court of 
appeal for women. Of course, women learn these rules, just as men in later 
life come to learn the practices of caring. Yet, their different approaches do 
mark a difference in thinking. 

I particularly like this example because there are no bad guys in it. The 
ethic of justice, fairness and rights is not something we can dismiss as evil. 
And Gilligan recognizes that the two ethics must temper each other. 
Moreover, Gilligan is careful not to tie her argument to any kind of biological 
determinism. She says: 

The different voice I describe is characterized not by gender 
but theme. Its association with women is an empirical 
observation, and it is primarily through women's voices that 
I trace its development.But its association is not absolute, and 
the contrasts between male and female voices are presented 
here to highlight a distinction between two modes of thought 
and to focus a problem of interpretation rather than to repre- 
sent a generalization about either sex. (1982, 2) 

That women speak in this voice is a contingent matter, not a necessary one; 
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it has been their experience as the primary caretakers of children, not their 
genes, that has given rise to this voice. Thus, nothing prevents the sexes from 
learning each other's ways. However, Gilligan's main point is that there is 
something other than the moral analysis of and by men which has been 
enshrined in the texts of the West. Moreover, the defect in women's moral 
personality as it was diagnosed by Freud, Kohler and Piaget, was more a defect 
in their own moral perceptions than in the women they were doctoring. 

Women, because of their experiences in the world, are different from men. 
The "corporeal ground" of their intelligence is not their bodies per se, as 
Adrienne Rich believes, but the body of culture they inhabit. To recognize 
these thought differences and to properly credit their social origins is to begin 
the task of producing an outdoor psychology. Thinking, in the sense of beliefs 
and belief systems, must be severed from the internal mechanisms of the brain, 
if we are ever to understand and respect the differences among people. Above 
all, we must resist the latest attempt to reduce differences to internal think- 
ing mechanisms. 

NOTES 

I am grateful to The Center for the Humanities at Wesleyan University for the opportunity 
to research this project during my appointment as Senior Research Associate in the fall of 1984. 

1. For more detailed critiques of this history see Lewontin, Rose and Kamin (1984); Janet Sayers 
(1982); Steven Jay Gould (1981); ElizabethFee (1980, 415-433). 

2. For further criticisms of these studies see Ann Fausto-Sterling (1985); Joseph Alper (1985); 
Ruth Bleier (1986). 

3. There are two competing models of lateralization: The Buffery/Gray hypothesis (1972, 123-157) 
argues in contrast to the Levy/Sperry (1972, 159-180) hypothesis described in the text that women 
are more lateralized rather than bilateral. 

4. Surprisingly, Levy is a woman. In reading this literature, I have been struck by the number 
of women involved in this research. In my short bibliography alone there are 10. Since some 
of these women are among the first to draw sexist conclusions, someone must work on the Phyllis 
Schlafly phenomenon in science research. 

5. Deborah Waber argues that right and left brain specializations are directly correlated with 
late and early maturation. The later we mature, the more the right brain will be specialized for 
spatial tasks. Since women, on average, mature earlier than men, there will be a sex difference 
in this area (Waber 1979, 179). Vandenberg (1979) has criticized her results because of the poor 
correlation between physical and mental growth. 

6. The tests used to measure spatial ability involve mentally rotating or orienting objects in 
space. They depend on the ability to manipulate objects or images in three-dimensional space 
without appeal to verbal or other unmotivated signs. 

7. See Carol Gilligan (1982); Sandra Harding and Merill B. Hintikka (1983); Adrienne Rich 
(1976); Mary Daly (1982); Elizabeth Abel (1982); Alison M. Jaggar (1983, 371-377); Elaine Marks 
and Isabelle de Courtivron (1980). 

8. For contemporary arguments of this position see Jeff Coulter (1979, 1983). 
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Dreaming the Future 

HILARY ROSE 

This paper describes my changing relationship to science fiction, surveying the 
mainstream tradition of utopian SF from a feminist perspective. Bogdanov's novels 
are seen as a bridge linking a pioneering analysis of science as both progress and 

problem to our current concerns. Lastly I discuss a number of our most loved feminist 
SF writers, suggesting that they have created a safe and playful space where the 
cultural politics of science can be both explored and shared with great numbers of 
women. 

This paper does three things, perhaps four, because the very fact of my 
choosing to discuss feminist science fiction under the title of Dreaming the 
Future represents a move towards bringing the cultural politics of science and 
technology into sociology. The paper begins by talking about my changing 
relationship with science fiction-how I graduated from being a compulsive 
consumer to being a refusenik and then the how and why of becoming in- 
terested and more in feminist science fiction. Next it surveys the mainstream 
tradition of science fiction writing from a feminist perspective, particularly 
the more overtly political projects of utopian and dystopian novels. Bogdanov's 
(1984) Red Star and Engineer Menni are seen as a bridge linking an earlier 
analysis of science to contemporary perspectives. Lastly the paper looks at 
influential feminist science fiction writers, from Gilman, through LeGuin and 
Bryant, to its final focus on Piercy, Russ and Gearhart as representing recent 
interventions in the cultural politics of science. 

CONFESSIONS OF A COMPULSIVE READER 

As a very young woman I was a compulsive reader. I suspect that the class 
antagonism I experienced as a "scholarship girl" attending an upper middle 
class school in the immediate post-war period meant that voyaging within 
my head was less precarious than everyday life. In pursuit of a nameless but 
insatiable hunger, I indiscriminately consumed, surely never "read" in any 
of the senses my English literary friends use, an incredible quantity of books. 
Actually that's not quite true. I read about some things with a single-minded 
determination to make sense of them. It was the poetry and novel-reading 
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where the nameless hunger ruled supreme-nineteenth century realism, 
eighteenth century precursors, fantasy and SF, crime, romance, modernism- 
all had to be read. 

The external hierarchy between genres, writers made little impact on these 
activities. Particular authors, sometimes just individual books mattered. 
Orlando I read and reread, whereas To The Lighthouse or Mrs. Dalloway could 
only hold my attention once round. Other novels written by less grand writers 
mattered to me in a way, that at the time and for a long while after, I didn't 
have the words to say. It has been in the re-issue lists of the feminist publishing 
houses, where I recognize like old friends those books from thirty-plus years 
back, that I can glimpse the then inarticulatable principles that were operating. 

These led individual authors and indeed whole genres to crash. They pro- 
duced only a blank screen, their power to insist that I read them gone. Thus 
crime-except when I have flu-went. Romance become an embarrassing bore. 
Fantasy had a hard time, as I thought the task was to change the world, not 
dream. But the blankest screen belonged to Science Fiction. It went beyond 
merely not wanting to read it but to feeling that it was actively hostile and 
unpleasant. The pervading quality was a macho enthusiasm for the technology 
of domination, and its equation of technological advance with progress. 
Generally politically reactionary, it was frequently racist and almost invarably 
sexist. As Ursula LeGuin wrote in Language of the Night: 

The only social change presented by most SF has been towards 
authoritarianism, the domination of the ignorant masses by 
a powerful elite-sometimes presented as a warning, but often 
complacently ... in general American SF has assumed a per- 
manent hierarchy of superiors and inferiors, with rich, am- 
bitious, aggressive males at the top, then a great gap, and then 
at the bottom the poor, the undereducated, the faceless masses 
and all the women. (1979, 99) 

While LeGuin's own work was an important exception to the dominant 
tradition of SF her analysis spoke to my revulsion. To no little extent SF 
seemed to be part and parcel of the genocidic war the US was waging in South 
East Asia, where an all powerful science and technology harnessed to 
imperialistic ends was seeking to crush and erase people and nature alike. 
In SF and in reality, Man saw himself as infinitely irresponsible, always able 
to move on, to find and conquer new worlds, brutally and carelessly van- 

dalizing and laying waste to 'his' environment. There was always another 

planet, another third world country, out there. 
Yet simultaneously, against the technocratic dystopias offered by reality 

and by SF, was the confidence of the political generation of the sixties that 
believed that it was in the process of making a new and wonderful society. 
Whether on the scale of the vast revolutionary movements of national 
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liberation which swept the world, the cultural revolution in China, or the 
new social improvements rising in the old capitalist societies, the sixties were 
above all an age of practical utopianism. Maybe in periods of immense social 
confidence when those who have been cast as having no part to play in the 
making of history, suddenly move on stage as historical subjects, the need 
for fictional utopias is less acute. When we feel "In that dawn 'twas bliss to 
be alive," or as the graffitti of 1968 urged "Let the imagination take power!" 
then our dreams and desires and our everyday lives converge; each is a poet 
and our imaginations are in charge of our futures. 

It was only in the mid seventies that I began to discover the burgeoning 
wealth of feminist SF. At first I was reluctant to like it, for its evident utopian 
strand was surely a distraction to stop us realizing our dreams. I caved in 
over Marge Piercy's Woman On the Edge of Time (1976). Moved by her 
meticulous account of Connie's all too painful existence at home and in the 
pyschiatric hospital, Connie's time travelling in which she could even "fly 
back into the past and make it all come out differently," read initially as a 
cop out. But I learnt to live with fantasy. Whether it was the metareality 
of the mirrors on the Greenham fence reflecting back the powers of imperial 
America or the result of being able to recognize-not without a struggle- 
that Piercy had written of a still problematic outcome, of dystopic and utopic 
alternatives; or whether I simply gave up the uneven struggle against an inner 
need for dreams, need not concern us here. 

Certainly that tension around fantasy writing-and most feminist SF novels 
have strong fantasy elements-is not unique to my experience. Precisely 
because the writer can make it safe for the reader simultaneously to think 
about-and transcend-men's violent relationship to nature as well as the 
structures of gender, class (and more rarely racist) domination, the analysis 
and the change are likely to be contained within our heads. The richness 
of the alternative projects of Piercy's Mattapoisett, Russ's Whileaway and 
Gearhart's Wanderground' may be so attractive that perhaps our everyday 
selves feel condemned to live in a grubby reality with neither the courage- 
or the strength to oppose it. Should we concentrate our energies on more 
immediate matters? The only sensible reply that I can make is that nourishing 
imagination, making it possible both to see and see through the structures 
and inevitablisms of this society is rather practical and also profoundly sub- 
versive of the dominant culture. 

But there is a fundamental difference between the best of the new SF fantasy 
writing and the old-and it is not only the dimensions of gender and race. 
Whereas the old dystopia or utopia was complete, fixed and final in its gloomy 
inexorability or its boring perfection, the new accepts that struggle is con- 
tinuous and interesting. As Luciente, a future person in Piercy's Mattapoisett 
puts it, the conflict in the future is changed, not ended. Per (Piercy's post- 
gendered pronoun) says: 
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It's that race between technology in the service of those who 
control, and insurgency-those who want to change the society 
in our direction. In your time the physical sciences had 
delivered the weapons technology. But the crux we think, is 
in the biological sciences. Control of genetics. Technology of 
brain control. Birth to death surveillance. Chemical control 
through psychoactive drugs and neurotransmitters. (1976, 228) 

Feminist SF writers anticipate and raise in the imagination issues of over- 
whelming importance to culture and society and, from within their political 
and theoretical frames, propose solutions. Because a continuing preoccupation 
is with the construction of gender and the connections between masculinity 
and the science and technology of exploitation and control, regardless of 
political perspective, of whether the writer is realist, postmodernist or 
propagandist,2 the novels return again and again to Luciente's crux. The 
significance of the SF feminist writing as an intervention in popular culture 
needs underlining not least when we think about what was happening-or 
rather mainly not happening-within left and feminist politics. Apart from 
the radical science movement the new left and feminism have until very 
recently neglected the issues posed by science and technology leaving science 
to the culturally unenlightened at best and at worst as the natural terrain 
of the right. It has taken the rise of the peace and green movements to raise 
issues of ecological and species survival, and to insist that science and 

technology are too important to be dismissed. Red begins to see the necessity 
of becoming Green while feminism in defense of women's rights takes on 

sociobiology and in defense of women's bodies takes on reproductive 
technology. 

But feminist SF does this and much more than this, for it offers us dreams 
and nightmares of different and other futures in which we can see and feel 
ourselves. The very fact that it is popular means that successful novels sell 
and are read by hundreds and thousands of women and men. Arguably the 

marginality of SF's claims to be part of the discussion of the novel makes it 
a freer arena for creative writing-the way that serious literary critics went 
relatively quiet when Doris Lessing3 produced the Marriages of Zones Three, 
Four and Five or suggests that marginality has gains. Rather than being a 

handicap, being a low status/no status genre may well be functional for the 

prolific and richly visionary outpouring of feminist SF writers. Feminist SF 

speculates with technological change as an integral and necessary element 
so as to propose other futures-even multiple and simultaneous other futures, 
for the linearity of time4 is itself uncertain-in which dreams and desires, those 
needs silenced by the orders of domination, find partial expression. Because 
it can bring together a multiplicity of critiques and alternatives-which we 
have few, or no, way of putting together in other forms-the feminist SF novel 
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makes a peculiarly well fitted vehicle for conveying the complex stuff of 
contemporary social thought. Even where the novelist's style is realist, as with 
Piercy, the categories of sex/gender, or what constitutes the natural, implode 
into new conceptual understandings within her utopia. It is only within her 
dystopia that the concepts and relations are the same-only worse-than to- 
day. For Piercy's dystopia is recognizably of a piece with masculinist SF. 
Socially frozen, technologically dominated, more or less pornographic, 
mainstream patriarchal SF no way touches us as a literature of desire, only 
of technological and sexual voyeurism. Piercy's dystopia stands with the text 
as a prophetic warning, the exterminist opposite of Mattapoisett. 

THE SF FUTURE IS MALE? 

The dialogue between science and science-fiction has produced two very 
different traditions in main/male stream SF. One is technicist, a socially 
unreflecting radiation; the other is preoccupied with the social implications 
of science and technology and takes the form of utopian futures or dystopic 
warnings. Technicist science fiction can manage perfectly well without a 
utopian thought in its head, acting instead simply as a magnifying mirror 
to existing society. Obsessively concerned with technology, with men's 
relationship with things, it leaves untouched the social order within which 
that technology is embedded. If men could travel at the speed of light, if the 
firepower of their weapons could multiply Hiroshima a billionfold, if they 
could communicate by telepathy with robots who would obey their every 
wish, the wishes, it would appear, are not to be greatly different from those 
of the Dallas soap: riches, power, domination over territory, the crushing 
of enemies-and available, beautiful and sexually compliant women. 

The overwhelming character of these imagined worlds is not merely that 
they are made by men but that they are almost exclusively populated by men. 
Such relationships as exist other than between men and machines are between 
men and men as comrades or locked in mortal conflict. Women are either 
invisible or are reduced to the passive beauty of the fairy tale princess.5 Even 
when, as in the film Star Wars, at a pinch the beauteous princess (incidentally 
the single identified woman in the film except for the Aunt who spends all 
her time in the kitchen) can fire a ray gun, she is soon confined to her state 
role of seeing off and welcoming back the heroes. 

The locker-room world of dominant SF comes into dramatic visibility in 
the reactions to Joanna Russ winning the Nebula Award for When it Changed: 

Yet it (the novel) was also severely criticized in some science 
fiction publications. It is a bit odd that readers should feel 
threatened by a story in which well-characterized likeable 
women can get along without men, when there is such an 
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abundance of science fiction in which well-characterized 
likeable men get along without women.6 

MEN'S UTOPIAS: WOMEN'S DYSTOPIAS? 

If mainstream masculinist SF has little utopian elements for either men or 
women, what does the overtly utopian tradition offer? In that utopian or 
dystopian speculations identify dreams and nightmares to encourage us to 
struggle for or against particular futures, just who is the 'us'? 

The immediate trouble, as any swift but engendered survey of the utopian 
literature indicates, is that by and large men's utopias are women's dystopias. 
The Republic, Utopia itself (whether Thomas More's or H.G. Wells' novel of 
the same name), the New Atlantis, Brave New World, 1984, present to women 
a dispiriting prospect. 

The first scientific utopia, Francis Bacon's New Atlantis, was written in mid- 
seventeenth century England in a context of political and cultural revolution. 
It is a text to which Caroline Merchant7 has rightly insisted that feminism 
must pay attention, for Bacon is arguably the ideological father of modern 
western science. Casting Nature as a woman, Bacon's science is un- 
remmittingly masculine. No longer content to merely appreciate nature, 
modern science, in order to exploit and dominate the nautral world, had 
to forceably know her and wrest her secrets from her. For science rape was/is 
the central metaphor. Indeed, until a renewed feminist movement had 
rediscovered its own past, perhaps above all-but not only-the outrageous 
and witty Herland ([1915] 1979) of Charlotte Perkins Gilman, it was all too 
easy to assume that the history of utopian and utopian science fictional writing 
contained little that was positive for women. 

SF AND THE SOCIAL RELATIONS OF SCIENCE MOVEMENT 

While feminists have been quick to draw out the violent character of 
science's relationship to nature and to argue by contrast for ecofeminism, 
there has been less attention to the expertocratic element within Bacon's 
utopia and its powerful influence not only on bourgeois but also Marxist 
scientists. The constant reference to Bacon within the work of Desmond 
Bernal,8 arguably the most influential voice within the 1930s and 40s Social 
Relations of Science movement, is not chance. The claim for a universal and 
objective knowledge of the natural sciences made socially conscious scientists 
of the time feel that they were naturally Marxist. This potent politics, linking 
science with power, has haunted the Marxist critique of science and informed 
its utopian projects. Despite the difficult circumstances of the interwar period, 
the social relations of science movement was intensely optimistic. Its science 
fictional/utopian writing explored the social possibilities raised by impending 
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scientific developments, as in J.D. Bernal's The World, The Flesh and the Devil 
(1929) or J.B.S. Haldane's Daedelus.9 The unguarded enthusiasm they 
displayed about the possibilities of intervening in the natural processes of 
human reproduction reads strangely to a post-nazi and post-test-tube-baby 
eye. Today when there is such a profound social critique of high tech, 
interventionism in medicine, the sunny eugenicism of the social relations 
movement makes startling contrast. These Marxist scientists envisaged- 
almost to the last man-a glorious future of the endless cloning of Lenin, 
Einstein and other suitably heroic figures of left masculinist science and 
politics. Herman Muller's Out of the Night (1935) is the archetypal instance.'0 
Alternatively, they fetishised abstract intelligence itself, ultimately reducing 
humanity to a vast disembodied brain, as in Bernal's The World, The Flesh 
and the Devil. 

Nor can the lack of awareness be written off as merely a function of their 
location in history, for Dora Russell's book, Hypatia: the Woman of 
Knowledge," appeared in the self-same series as Bernal's and Haldane's 
speculative texts. But Russell's permissive non-technocratic vision simply did 
not fit in with the cultural and political preconceptions of the Marxist scientists 
and, as such, was effortlessly and, by common agreement, erased from serious 
(i.e., men's) discussions. (Of course, something rather similar was happening 
to Woolf at around the same time so as to detach her class politics from her 
gender politics, but that is another story.) 

CULTURAL POLITICS AND BOLSHEVIK SF 

But if Marxist scientists outside the socialist revolution were both sex-blind 
in their writings and Baconian in their concern to dominate and exploit 
nature, there is encouraging evidence from the science fiction of Alexander 
Bogdanov that a revolutionary analysis of science did not have to reduce 
all social struggles to that of class. Bogdanov's twin novels Red Star and Engineer 
Menni, originally published before the revolution, and republished in 1918 
(with Red Star performed as a play by Proletcult in 1922) reminds us of the 
richness and diversity of cultural politics in the early period of the Bolshevik 
revolution. While eventually the entire debate was to be crushed by the 
monolithic structures of Stalinism, Red Star and Engineer Menni offer a science 
fiction utopia which is surprisingly close to contemporary feminist and 
ecological writing in its complexity and its lack of political and theoretical 
closure. This stems in good part from his sympathy with, and concern to 
interpret within a materialist framework, the subjectivist philosophy of science 
of Ernst Mach.12 Bogdanov's lack of closure is expressed in his treatment of 
post-revolutionary Mars, the Red Star of his title. At one level the story is 
one of revolutionary inspiration, for Mars no longer experiences the class 
and social oppressions of Earth; at another there are still grave problems 
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between nature and culture. Industrial success has fostered ecological crisis; 
all too successful medicine has so extended age that for a Martian to be able 
to die requires voluntary suicide. 

Bogdanov makes a Martian woman engineer, Netti (and after the 
masculinity of the previous texts that alone is more than a relief), speak for 
a libertarian Marxism, which is sensitive to nature, and recognizes the 
multiplicity of social divisions between people-including both gender and 
race-indeed welcomes diversity, seeing in this strength not weakness. Even 
though Earth is barbaric compared with Mars, Netti argues for its free 
development which the Martians should help. She has the responsibility of 
opposing Stern at the critical meeting at the Central Institute of Statistics 
where Mars' policy towards Earth is to be determined. Stern, also an engineer, 
is given the objectivist part to play. He argues that the gathering ecological 
crisis of Mars can only be resolved by colonizing Earth, a process which 
objectively requires the extermination of human beings, a matter to be regreted 
in so far that this will also require the extermination of the rather small handful 
of conscious socialists. Against this, Netti says; 

He would drain forever this stormy but beautiful ocean of 
life! . . . We must answer him firmly and decisively NEVER! 
We must lay the foundations for our future alliance with the 
people of the earth. We cannot significantly accelerate their 
transition to a free order but we must do the little we can to 
facilitate that development. (p. 1984, 24) 

She goes on to talk of the other way of managing Mars' crisis: 

We must increase our efforts to find synthetic proteins ... 
if we fail to solve these problems in the little time we have left, 
we must temporarily check the birth-rate. What intelligent mid- 
wife would not sacrifice the life of the unborn child in order 
to save the mother. If necessary, we must sacrifice part of our 
life that has not yet come into being for the sake of others who 
already exist and are developing. The union of our worlds will 
repay us endlessly for this sacrifice. The unity of Life is our 
highest goal, and love is the highest expression of intelligence!" 
(1984, 25) 

It is the contemporary sensitivity to ecological problems as well as our 
interest in utopias which take women's dreams of freedom as seriously as those 
of men, which makes the recovery of Bogdanov's work particularly valuable. 
It serves as a reminder that the actuality of cultural and political traditions 
is often more diverse than the ideological interpretation which has not 
infrequently been laid over them. 
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FEMINIST UTOPIAS 

But while looking for pro-woman utopias in the socialist SF library may 
be regarded by some, to mix my metaphors, as looking for a needle in a 
haystack, life in the feminist culture itself has become incredibly rich. Where 
as a very young woman, I used to hug Growing Up in Samoa to myself as 
offering a different way where children and parents would no longer be trapped 
in excessive intimacy, feminism has made it possible to appreciate that this 
was not a wonderful aberration, but part of the systematic construction of 
an alternative world-view. When Margaret Mead (1957)13 argues for "more 
vivid utopias," we are reminded not only that every contradiction develops 
its own opposition, but also that there has been a long standing feminist 
commitment to make that alternative vision public. 

As the result of the efforts of many feminists over the last decade or so, 
it has been no longer possible for women to feel that the utopian project is 
inherently masculinist and that it is only exceptional good fortune which 
brings women's social imaginations into published and accessible form. 
Charlotte Perkins Oilman's magical text Herland, first published in 1915, 
reports a separatist utopia visited by three men. Each adventurer is a distinctive 
social type enabling Oilman to poke fun at masculinist scientific rationality, 
at romantic chivalry, and at macho-men. The super rationalist and sociologist 
Vandyck notes that the society is civilized and that, therefore, it logically 
must include men. But while Vandyck is slowly educated, not least 
emotionally, by Herland, one of the group, Terry, the super macho-man, 
attempts to rape the woman he is in love with, Alima, on the usual argument 
that women really want to be mastered. Terry's eventual punishment is 
banishment. The third man, the gentle and romantic Jeff, after a relatively 
easy resocialization settles down to live in Herland. Gilman's text, not least 
in the account of Alima successfully first beating off her would be rapist, then 
together with another woman trussing him up so that he could cause no 
further harm until he could be dealt with by due process, radiates the self- 
reliant, confident good sense of this community of women. Herland stands 
as the antithesis to The Yellow Wallpaper (1973), that autobiographical account 
of a woman confined in body and spirit to the point of destruction. Herland, 
by contrast is nurturant and just, and its inhabitants are strong, capable and 
gentle. These values come out of mothering, and in Herland the Mothers 
are a non-hierarchical counterpart to the usual City Fathers. Motherhood 
as moral precept and as political theory avoids the compulsory intimacy of 
the other child dyad-indeed Gilman was, from personal experience, all too 
conscious that not all women are cut out to be mothers. In Herland a 'different 
voice' prevails.'4 

Gilman's arcadian vision not only solves the oppression of women, but sees 
this as also solving class, town-planning, clothes design, disease, dogs fouling 
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streets, militarism, reproduction without males, violence, agriculture and 
relationships with animals. While the unquestionably most important thing 
to do with Herland is to have fun reading this wonderful "vivid utopia," the 
sociologist in me insists on pointing out a problem with this heaven, namely 
that it is static. There is no sense in which it will ever be necessary or desirable 
to go beyond Herland. Yet there is unfinished business, for Gilman's matter- 
of-fact ethnocentricity grates, not least because all else is incandescent with 
her powerful sociological imagination. The closure and finality of her vision 
as against the openness and uncertainty of the visions of contemporary 
feminist utopian novels marks a central difference. With the exception of 
Bogdanov, this static quality haunts both the utopic and dystopic texts of 
the early and mid century.15 

More direct struggles around science and technology and their dystopic 
or utopian possibilities initially take place between books rather than within 
them. Huxley's novel Brave New World was deliberately written to refute 
Haldane's optimistic view of the new reproductive biology.16 While the left 
biologists had their sunny hopes of cloning lots of little Lenins, Huxley saw 
extrauterine birth as promising nothing less than the death of the family- 
and with that civilization. But at best the debate was between a male left 
and a male liberal construction of the future, both in the interests of men. 
Feminism had to wait until Shulamith Firestone's (1970) brilliant-and 
profoundly flawed-intervention decisively shifted the ground rules of the 
debate towards women. Her achievement was to take Huxley and turn him 
onto his patriarchal head, seizing within his dystopia the contradiction which 
enabled her to reveal the feminist utopian possibilities within it. So where 
Huxley's test-tube baby signaled the death of the family and the end of a 
male defined civilization, Firestone saw it as indeed the death of the family, 
and, precisely because of that, offering the possibility of a truly civilized society 
in which women could realize their liberation. 

It is true that Firestone failed to understand that science and technology 
were dependent on the social formation within which they are produced and 
therefore could not be mobilized in any naive way as the instrument of 
women's liberation, but the point I want to emphasize here is the gain from 
Firestone's dramatic intervention into the politics of science. Her influential 

writing encouraged women to think imaginatively about the science and 

technology of reproduction. Firestone was part of a process of breaking the 
theoretical and political log jam which resulted from the indifference and/or 

hostility to science and technology within the women's movement. On the 
face of things, Firestone's totalizing polemic against motherhood and Gilman's 
sanctification, diametrically oppose each other, yet underneath this opposition 
lies a shared political commitment to put women's needs at the centre of their 

utopias. Each identifies what she sees as the critical link which must be broken 
in the chain binding women's sexuality, reproduction and oppression, but 
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each does so in different historical and technological circumstances. 
Gilman's solution is to downplay sexuality and desire throughout her 

writing, nowhere more clearly than within Herland. Unless my twentieth 
century reading is too graphic and I am missing some understanding self- 
evident to Gilman's generation, conception occurs through the collective wish 
of women. Desire is to be sublimated it seems, for the male partners of the 
Herlanders have to be educated towards understanding and practicing a higher 
love. Yet separating the masculinist equation of love and sex made space for 
a feminist definition of love and a feminist definition of sexuality. Such a 
separation was also helpful in a period when abstinence from sex offered the 
most practical form of contraception for women. Again and again in the voices 
of the past women have described a good husband as one who is 'considerate,' 
meaning that he minimized his sexual demands, for restraint was often the 
only effective fertility control available. By contrast Firestone is writing after 
the contraceptive revolution which (even though the technologies still leave 
a good deal to be desired) made it possible for heterosexual women to realize 
their sexuality independently from their choices about having children. 
Firestone is therefore able to contemplate breaking the link between women's 
child-bearing and women's oppression and still meet the societal need for 
the next generation. 

THE SIENCE FICTION OF LEGUIN AND BRYANT 

These themes of sexuality and reproduction are strongly present in the 
concerns of the new tidal wave of feminist SF beginning with a slightly older 
generation of novelists, above all LeGuin, whose almost single voice was first 
raised against the androcentric current. LeGuin has a profound distaste for 
the contemporary capitalist and patriarchal U.S.A. In the Left Hand of 
Darkness (1969) she provides on Winter a gentle, anarchistic and androgynous 
alternative. Gethenians are androgynous, during kemmer, the sexually active 
period, choosing to be either mother or father. 

On Winter there is no division of humanity into strong and 
weak halves, protectors/protected, dominant/submissive, 
owner/chattel, active/passive. In fact the whole tendency to 
dualism that pervades human thinking may be found to be 
lessened or changed . . . (1969, 34) 

In Annares, the utopian society of The Dispossessed, equality between the 
sexes prevails; names do not indicate the sex of their bearer, language has 
been emptied of proprietorial relations so terms like wife and husband are 
not used and even the possessive pronoun relating to 'my' as against 'the' 
partner is unknown. Indeed there is no great pressure for everyone to live 
in partnerships. In Shevek and Takver's relationship, love, regard and sexual 
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desire are equally shared. Desire is not limited to the young and beautiful. 
After a lengthy separation the partners remeet. 

Shavek saw clearly that Takver had lost her young grace and 
looked a plain tired woman near the middle of her life... 
The acuteness of his sexual desire grew abruptly so that for 
a moment he was dizzy. (LeGuin 1974, 276) 

Equally she sees him as looking exhausted and equally desireable. From 
Annares we learn of the possibility of heterosexual utopia. 

LeGuin's optimistic attitude to the possibility of men changing is shared 
by Dorothy Bryant in The Kin of Ata are Waiting for You (1971). Bryant picks 
up the idea opened by Gilman's teasing treatment of the limitations of her 
sociologist's masculinist scientific rationality, and extended by Le Guin in 
attempting to go beyond the dualisms of masculinist reasoning, to a fully blown 
statement of an alternative rationality. Her unlovely Norman Mailer-type 
hero kills a woman then is injured in a car crash. In his unconscious state 
he either visits or dreams of Ata. There he slowly learns the values of the 

"right brain society." The learning is not without him inflicting further 
horrors, this time on his hosts, including raping a woman he fancies and 
eventually learns to care for. Back in "reality" he finds himself in the court- 
room charged with the woman's death, with a choice of believing that he 
has "woken up" or has literally returned from Ata. He either works with 
his lawyer to escape the charge of killing or he can accept the new values- 
nagdeo-he has so painfully learnt while staying on Ata, which would 
necessarily require that he tell the truth and accept the guilt. He reflects that 

there was only one way to find out if Ata was real, that was 
to believe and do what was nagdeo, even if it meant throwing 
away my life. (Bryant 1971, 212) 

After a struggle he chooses nagdeo. Bryant leaves us with the optimistic 
promise that even such a man can be transformed. 

PIERCY, RUSS AND GEARHART 

Piercy, Russ and Gearhart take a more radical and less forgiving stance 
to the task of overcoming patriarchy. Russ and Gearhart are unwilling to 

accept men on any terms; even the Gentles'8-themselves an echo of Gilman's 
Jeff-are unacceptable. Their utopias, Whileaway and the Wanderground, 
are separatist. Piercy does accept men within Mattapoisett, but her new men 
are not merely socially reconstructed like Bryant's or Gilman's-they are also 

biologically modified. Fantasy and mysticism around procreation cede to a 
robust biological interventionism. 

Piercy's heroine Connie is within white feminism what Netti is within men's 
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socialism. For Connie is a woman of colour, poor, forcibly detained within 
a psychiatric hospital, a child abuser who as part of her struggle to free herself 
plans to poison the medical staff who care for her. And we identify with her. 

Piercy's involvement with radical politics, not least the radical science move- 
ment, gives a sophistication to her analysis of science and technology lacking 
in Firestone. In Mattapoisett the link between biological motherhood and 
the societal need for new people is broken by turning, just as Firestone does, 
to extrauterine conception. The difference is that where Firestone saw 
technology as outside society and as an autonomous agent of change, Piercy 
locates the technology as an integral part of the new classless society organized 
around a new sex/gender system. In Mattapoisett she plays with a genetic 
engineering that outside utopia most of us would find hard to take, 
remembering the long, brutal and far from complete history of eugenics. She 
accepts, for example, that human beings take pleasure and comfort in seeing 
the features of someone they love reproduced in a new being, and has no 
qualms about proposing that the replacement for the killed Jackrabbit bears 
some of the beloved's genes. 

Neither sex nor gender are immutable in Mattapoisett. Connie meets 
Luciente as a man, then when she discovers that per has breasts is profoundly 
shocked. Piercy's realism enables the reader to share this feeling through 
Connie, and more positively, to move beyond shock through her growing 
friendship with Luciente. Piercy deploys a similar device when we meet a man 
tenderly breastfeeding a tiny baby from the brooder. In Mattapoisett both 
men and women can lactate so that any one of a child's three co-parents 
can nurture like women. Some feminists have suggested that women pay the 
hidden price of this change, in that this implies that women must give up 
exclusive rights to an area of pleasure. Speaking personally, I'm less sure; while 
experiencing pleasure and closeness in breastfeeding, I never liked the 24 
hourness and learnt with some envy of the breastfeeding collectives developed 
by a subsequent generation of women. 

Piercy understands that not only is nature modified continuously by 
culture-and that includes our own nature-but that our understanding of 
what is natural itself undergoes subtle changes. 

Mattapoisett is ecologically sensitive so that people live in harmony with 
their environment. They also develop new relations with animals, (or rather 
some animals, in that conversation between cats and people is possible, 
whereas a dinner of roast goose remains in carnivorous glory). Sexuality is 
polymorphous permissiveness, where desire includes love, liking, pleasure and 
comfort. Woman on the Edge of Time uses the safe place of Mattapoisett to 
redraw the line between nature and culture. 

Mattapoisett is fundamentally different from earlier utopias, in that from 
within Bomb Culture'9 there is a recognition that uncertainty is the only 
thing we can be certain about. Even utopia has to contest its space for survival 
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and renewal. Parallel with Mattapoisett is a society where what is gross within 
contemporary society is amplified a thousand fold. Connie's time travelling 
to this other place, where women exist as subhuman sex objects, makes it 
clear why people from Mattapoisett will even die to defend their society. By 
the side of Piercy's dream of the future is the unequivocal declaration that 
unless the future defends itself, the nightmare alternative always exists, waiting 
to overwhelm utopia. 

Joanna Russ is less optimistic about the chance of a new society which 
includes either new men or has a reconstructed sex-gender system. Her utopia 
is called Whileaway, because the men are "away." It is necessarily and 
pleasurably separatist. Men, writes Russ, "hog the good things of this world." 
But where Piercy writes as a realist, Russ is a post-modernist, not simply 
acknowledging fractured identity but deliberately splitting herself into four- 
whose names all begin with J-to play out four simultaneous worlds, yet with 
the J's meeting and travelling together through the hostile terrain of Manland. 
By contrast with Piercy who works through realism and identification with 
a heroine who bears the multilayered oppressions of America, Russ, except 
for brief moments like the love making between Janet and Laura which is 
privileged both politically and in literary style, precludes identification. Instead 
the reader is constantly distanced in an explosion of witty and savage writing. 
Two of the J's are drawn from the present or near present-Joanna (herself) 
and Jeannine, whose total existence revolves round "the Man"; Janet comes 
from Whileaway where the men have died from a sex-linked disorder, and 
Jael is a warrior. In Manland where there are no actual women but only 
modified men, the confrontation between Boss-man and Jael sends up an all 
too familiar story. Boss-man, overexcited by a real woman, talks first equality, 
then fucking, then proposes to rape her. As he demonstrably has failed to 
take no for an answer Jael kills him. When one of the other J's asks if there 
wasn't an alternative Jael replies that she enjoyed killing him. Russ decisively 
breaks the link between sex and violence. To a feminist the scene is comic; 
a humanist has a hard time.20 

Russ eschews that restricted variant of feminist sci-fiction where the utopia 
merely ensures role reversal;2' instead she burlesques it by creating a scene 
between Jael and her pretty boy live-in lover only to reveal that Dave is in 
fact a robot. Janet's comment is left to sum up: "Good Lord," she says "Is 
that all?"22 Heterosexuality is shown as integral to Jeannine's oppression, and 
as a mere robotic substitute within Jael's role-reversed world. Within Russ's 

utopia, polymorphous permissiveness is not sufficient to deal with men. Only 
lesbianism offers the possibility of fusing mutual caring and passion. Men 
are by definition not includable within Whileaway. The Female Man avoids 
the essential trap within separatism by showing the men in the lives of all 
four J's as repellent. Russ has no Jeff and no Gentles. Thus while Gearhart, 
like Russ, proposes a separatist utopia, she lets herself be charged with 
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essentialism through her creation of Gentles-that is men who have struggled 
to become sensitive. She even gives a Gentle lines that enable him to criticize 
the Hill women for putting Gentles into a biological determinist Catch 22. 
Gearhart makes it clear that the social achievements of the Gentles are in 
the last analysis unequal to the implicitly "natural" superiority of Hillwomen. 
Nor is this opening towards the possibility of equal heterosexual relations 
unique in Gearhart's text, for in the Remembering rooms where the 
Hillwomen go to recall the bad old days, where sex and violence were locked 
together, they can also see-albeit exceptional and rare-images of loving and 
nurturant relationships between men and women. These anomalies in the 
lesbian utopia are never explained by Gearhart, they are just there.23 

Gearhart's and Russ's anomalies and silences in dealing with the 
phenomenon of sensitive men suggests that the dualism they wish to main- 
tain between heterosexual dystopias and separatist utopias contain all of 
dualism's usual problems for women. By contrast Piercy's polymorphous 
permissiveness offers a more open utopia where passion and nurturance are 
not tied to any privileged sexuality. 

Nonetheless Gearhart's utopia speaks strongly to a movement which has 
sought to avoid "stars," for she has neither identifiable heroines, nor even 
recognizable individuals. The Hillwomen-like Greenham women-have a 
collective identity. Sensitive to the current distaste for high tech reproduction, 
the Hillwomen reproduce by gene-merging, the process mingling mysticism 
and science to women's gain. Gearhart's feminism is profoundly ecological, 
going far beyond the relatively modest project of Piercy (in which conversa- 
tion with cats is arguably a quiet personal squiggle on her canvas).24 The 
Hillwomen communicate with the sky and trees. Indeed the sense of where 
one species ends and another begins is blurred, a blurring that has developed 
politically with the rise of the animal liberation movement. Gearhart is con- 
cerned not simply to establish a respectful relationship to the environment, 
which is a common enough aspect of utopian writing, but to establish nothing 
less than a common means of communication between nature and culture 
which will overcome the division between them. The ecofeminism which 
informs her utopia and leads to the necessity of communication for the new 
natural/cultural system of the Wanderground finds support in the dangers 
that Cernobyl and Three Mile Island, acid rain and Star Wars present to 
both people and planet if the present antagonism between nature and culture 
continues unabated. (Gearhart's communication project echoes Bogdanov's 
hope for a new language which would overcome the social divisions between 
nationalities and ethnic groupings in the new revolutionary society.)25 

With the single and exceptional voice of Marge Piercy, these white feminists 
do not go beyond a non-racist stance. Even Gearhart, a profoundly political 
writer, who has been described, non-pejoratively, by one literary critic as a 
propagandist who writes SF, cannot take anti-racism on board. She praises 
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Piercy's work and goes on to reflect on her own: 

For me moving myself out of a non-racist stance and into an 
anti-racist one is like trying to push an idle steam roller. I can't 
get moving, it seems hopeless, and it's easier to do something 
that I have more passion about, more success in doing. 
(Gearhart 1984, 301) 

Indeed that the two women of color who appear in the Wanderground are 
rescued by white Hillwomen is not in itself an overly encouraging signal to 
black women. This may be the price of a concept of sisterhood that claims 
a solidarity which, beginning by de-emphasizing individuality ends by being 
unable to cope with difference. A utopia created from within the perspectives 
of white feminists, in which the distinctive experiences of women of color 
and black women are erased-not least at the hands of white women-is 
vulnerable to criticism of ethnocentricity.26 

CULTURAL POLITICS AND FEMINIST SCIENCE FICTION 

All utopias are global projects. Their visions of transformed natural and 
social worlds endeavor to create seamless webs. As I have argued, by con- 
trast with the masculinist utopias and science fiction, feminist utopias 
emphasize again and again that technology is not inevitable. Perhaps it is 
this emphasis, at a time when high technology threatens to destroy our lives, 
which helps explain my own return to these writings after so many years away. 
For feminist science fiction with its strong fantasy strand has created a 

privileged space-a sort of dream laboratory-where feminisms may try out 
different wonderful and/or terrifying social projects. In these vivid utopias 
we can play safely with social possibilities that are otherwise excluded by the 

urgency of daily life. In these utopias, issues of sex/gender relations, of 

harmony of culture with nature, of the very rationality and linearity of time 
itself, are opened for our inspection. 

But it is above all with questions of sexuality and reproduction that the 

utopias and fictions I have been describing are concerned-or at least this 
is how I have read them. And I think the reasons for this are instructive. 
In a society where science and technology act not only as forces of production 
but of reproduction, there is a peculiarly pressing need for a safe space to 

speculate. It is one thing to transform the production system, even with all 
the costs that this entails to workers, and quite another to be the personal 
bodily site of transformations of reproductions. Speculations about the social 

implications of extrauterine birth were common even long before the early 
seventies, when it became clear that the births of Louise Brooks and the other 
IVF babies were simply a matter of time. But even then, did we really 
understand what this might do to the meaning of motherhood, embedded 
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as that was within a construction of the natural? Did we admit how intimate, 
how painful are these issues of change in the reproduction system? For women 
that piece of nature being raped out there in aggressive Baconian style is 
actually our bodies and our lives. By contrast the feminist utopia offers that 
self which only gets one lived life-for all the rest is borrowed experience- 
the chance to dream of other futures. 

NOTES 

1. Mattapoisset is Piercy's Utopia; Whileaway is Joanna Russ' (1985), and the Wanderground 
is Sally Gearhart's (1985). 

2. I am indebted to Inge Lise Paulser for clarifying Gearhart in this way, as, like Paulsen, I 
was interested in what Gearhart wrote about even while her literary style gave me difficulties. 
See Paulser 1984. Piercy is, of course, the realist and Ross the post-modernist. 

3. Doris Lessing, Canopus in Argos Archives series including Colonized Planet 5 (1979), and The 
Marriages between Zones Three, Four and Five (1980), and The Syrian Experiment (1981). Lessing 
is preoccupied with both individual and societal change in these utopian and dystopian novels. 
"Things change: that is all we may be sure of' (Skikasta, p. 3). 

4. I have not discussed time within feminist SF here, but time is playfully constructed. Certainly 
to enter the feminist SF novel is to abandon chronology. 

5. See Marcia K. Lieberman (1986) for a critical account of the passive and beautiful good 
heroine and the active, ugly and bad step-mother/witch. The book, as its title suggests, includes 
feminist alternative fairy stories. 

6. Pamela Sargen (ed) Women of Wonder, New York, Vintage Books, p. liii, cited by Maureen 
Barr in Erotic Universe: Sexuality and Fantastic Literature (ed) D. Palumbo, New York, Green- 
wood Press, 1986. 

7. The conflict between materialistic mechanicalism and idealistic vitalism is seen as part of 
a long drawn-out struggle in which women are degraded. The Death of Nature is juxtaposed to 
Ecology and feminism (see Merchant 1979). Other commentators have noted how women 
themselves are portrayed within the New Atlantis, seen as outside reason, even the honoured 
wife/mother sits outside the door. 

8. For an account of the social relations of science movement see Gary Werskey (1976), also 
Hilary Rose and Steven Rose (1980). 

9. J.B.S. Haldane, Daedulus and later Canniculus were in a series concerned with science, 
technology and the future. 

10. Muller (1935) spent some years working in the Soviet Union in the 1930s and was quite 
entranced with the prospect of cloning male heroes. Even though his widow successfully fought 
off the proposal that the California Sperm Bank "Genetic Repository" should be called after 
him, there was a certain justice in the proposal. 

11. Dora Russell's Hypatia was written to counter the masculinist concerns, yet it is clear from 
her autobiography that socialist men, including her husband the pro-feminist Bertrand Russell, 
dismissed the text. 

12. This is interestingly discussed by Loren Graham in an introductory chapter to Red Star 
(Bogdanov 1984). 

13. Mead cited by Rohrlich (1984). 
14. The values of'motherhood' which prevail in Herland anticipate those discussed by Carol 

Gilligan (1982). 
15. Bogdanov is the major exception. H.G. Wells, 'A Modern Utopia' is aware that with science 

and technology "change is the only thing that we can be sure of" (Lessing) but he actually is 
not very successful as a novelist in making the other nature of his society clear. 

16. Reported in Daniel Kelves (1986). 
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17. James Tiptree, the alias of Alice Sheldon should not be forgotten as an influential alternative 
voice in SF 

18. The Gentles are Gearhart's "sensitive men." 
19. Jeff Nuttall (1968) represents an early and isolated attempt to talk about the cultural forms 

produced by a society which has created the means of its own destruction. 
20. In that it is Janet from Whileaway who asks if there is an alternative, Russ invites the 

reader to share both feminism's and humanism's reactions. 
21. Role-reversal is fun for a cartoon, an interlude as here, or even a short story. It palls as 

a full length novel (see Gerd Brantenberg 1985). 
22. The creation of Dave enables Russ to play out the role reversal joke, while his synthetic 

nature reminds that only a non-person can be the suitable recipient of this sort of heterosexist 
nonsense. 

23. Gearhart's essay (1984) suggests that "full separation is impossible at present, particularly 
if women want to reproduce themselves." This sense of the impossibility of full separation, despite 
her mix of technology and magic to solve the reproduction issue, constantly leaks into her writing. 

24. My cat, Hypatia, made this paw-note point. 
25. The need for a common language, for some common means of communication is echoed 

in writers throughout the century from, say, H.G. Wells to Habermas. Gearhart's intense ecological 
concerns means that the linguistic community bridges the natural/cultural divide. Donna Haraway, 
by contrast, sees us as becoming Cyborgs and offers "an Ironic Dream of a Common Language 
for Women in the Integrated Circuit," (see Haraway 1985; Rich 1978). 

26. Black feminist writing has a strong utopian strand-see June Jordan's poem, 'Song of 
Sojourner Truth' in Rohrlich and Hoffman Baruch (1984); Alice Walker's The Colour Purple, 
London, The Women's Press, 1985; Tom Babera, The Salt Eaters, New York, Random House, 
1981; Gloria Anzaldua, 'Towards a Construction of El Mundo Zurdo' in This Bridge called my 
Back, Watertown Mass., Persephone, 1981. So far, I have found little black feminist SF writing 
but there may be good reason for this at the present time. 
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Feminist Perspectives on Science 

BARBARA IMBER AND NANCY TUANA 

In this issue of Hypatia there is a consensus that science is not value-neutral and 
that cultural/political concerns enter into the epistemology, methodology and con- 
clusions of scientific theory and practice. In future dialogues the question that needs 
to be further addressed is the precise role political concerns should play in the 

formulation of a feminist theory and practice of science. 

There is consensus, in the articles of this issue of Hypatia, that science is 
not value-neutral, that cultural/political concerns enter into the epistemology, 
methodology and conclusions of scientific theory and practice. Given the non- 
neutrality of science, the central question being asked is what role feminism 
should/can play in scientific endeavor. It is agreed that the role of reclaiming 
women's place in the history of science through writing about contributions 
of neglected, forgotten or under-represented women in science is a continuing 
necessity. Likewise, there is agreement on the need to continue a critique 
of sexism in the practice of science. There is also agreement on the necessity 
for a feminist presence in the formulation of epistemology and methodology 
since these are also areas where bias is perpetuated. However, there are many 
approaches to what forms this presence should take and what issues need 
to be addressed in order for feminist concerns to be recognized as valid 
components of scientific theory and inquiry. 

In trying to define the components of what constitutes a science that reflects 
feminist concerns the discussion has increasingly come to focus on an 
assessment of women's political needs. Science and politics are seen as 
intricately bound together in all scientific activity, and much of the discussion 
among feminists revolves around the issue of the role politics does/should/will 
play in such a science consistent with feminist views. 

It is this political component of science that keeps reappearing in feminist 
critiques on science. Longino states that "scientific inquiry should be expected 
to display the deep metaphysical and normative commitments of the culture 
in which it flourishes." She distinguishes two types of values relevant to 
science-constitutive and contextual. She defines the constitutive component 
of science as internal to science, that which determines "what constitutes 
acceptable scientific practice or scientific method," and the external contextual 
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component as the "social and cultural context in which science is done." She 
argues that the constitutive and contextual separation can not be maintained. 
Contextual values are seen as essential components in the structuring of 
scientific knowledge. While Longino does not maintain that all science is value- 
laden, she does maintain that the essential mixture of contextual and 
constitutive components results in a science that is often not value-free. In 
other words, the mixture of contextual and constitutive components of science 
will always result in scientific inquiry being affected by its cultural/political 
world view, but that the proportions of contextual and constitutive 
components may differ from case to case or discipline to discipline. 

The theory of many leading feminists is that in order to effect the politics 
of science, women will need to play a part in both the constitutive (inside) 
and contextual (outside) components of science. Irigaray points out the 
importance of effecting change from inside, demonstrating the need to begin 
with language, the very foundation of our society and world-view, while 
Evelyn Fox Keller and Ruth Hubbard point out the necessity of change coming 
from both inside and contextual areas of science. Keller and Hubbard argue 
that until a sufficient number of women are in positions of power, positions 
which can influence change in the practice of science, there will be little chance 
of including feminist concerns in science. But, both Keller and Hubbard warn 
that women are often subsumed by the very system of science they sought 
to change, or that because they have had to suppress gender differences in 
order to succeed, see no need for change. Hubbard shows how past scientific 
change may have come from inside, but as a self-perpetuating activity "by 
the chosen for the chosen." Therefore, while the inclusion of a greater number 
of women holding positions of power in science is essential if the changes 
that come from "inside" are to include feminists interests, it is not sufficient 
in itself to effect change. To effect change feminists will have to work both 
from the inside, constitutive area of science, and from the outside, contextual 
area. 

Two examples of how feminists have effected change can be seen in 
anthropology and in the field of women's health. Changing a discipline from 
the inside can be illustrated by anthropology. By questioning the way in which 
evidence was accumulated and interpreted, feminist anthropologists, especially 
in cultural anthropology, have greatly broadened the parameters of that 
discipline. For example, it had often been the practice of male anthropologists 
to interview only male informants. This was not always done by choice. In 
many cultures it would not be deemed proper for a female to spend the 
necessary interview time with an unrelated male. However, many questions 
also went unasked because women's answers were considered of less 
importance than men's. Also, questions asked usually reflected male concerns 
and beliefs, and the way in which evidence was interpreted sometimes reflected 
androcentric biases. Rosser points out how feminists have questioned both 
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the method of collecting data and its interpretation, and have thereby been 
able to effect a revolution in the whole conceptual framework of anthropology 
by including the importance of women's experience. 

Anthropology has been able to include feminist concerns, but not just 
because its membership includes a good number of women. Equally important 
has been the ability of anthropologists to be flexible and to adjust their con- 
ceptual framework to meet new demands. In contrast, the medical profession 
has been unwilling to adjust its traditional framework of androcentric biases 
and has only very slowly begun to grudgingly admit to the legitimacy of some 
of the programs emanating from feminist concerns. 

In the case of medicine some changes have occurred due to the increased 
number of women physicians with their empathy for women's concerns about 
birth technologies, gynecology, etc., but all too often women physicians have 
been desensitized and subsumed by the very system involved in becoming 
an M.D. (as have many male physicians). However, even with an increased 
number of women physicians willing and able to see the necessity of changing 
the medical system's attitude toward women's health, the majority of 
physicians have still been male and unwilling to change. Therefore, in the 
case of the women's health movement, feminists have been most effective 
when operating outside of the traditional hospital structure. The women's 
health movement has been very successful, in spite of the male medical 
establishment, because it has been able to work both from within and from 
without. In working outside the established structures-in women's health 
clinics, self-help groups and alternative birthing methods-and by being able 
to demonstrate that there has been a positive response to the availability of 
non-traditional forms of medical care, feminists have been able to show 
traditional medicine the need for change (or at least reevaluation). On the 
other hand, the availability of an increased number of women physicians 
has helped to effect change inside the power structure. 

Rosser's evaluation of anthropology applies to both anthropology and the 
women's health movement when she says that feminist approaches which 
may run counter to the prevailing way of interpreting science can sometimes 
result in yielding information that provides "a more complete picture of 
reality." The concept of "a more complete picture of reality" is an important 
one to consider because in it we are making a direct connection between a 
concept of reality and a political agenda. So we are not necessarily calling 
for science that is value-neutral. We are not calling for the removal of 
contextual elements. What we are calling for is the validation of difference- 
other approaches and alternative approaches. 

One of the issues we need to be working on is the concept of difference 
and what we mean by difference. The concept of difference is currently being 
used in several ways. For instance, Keller says that we need a conceptual 
framework that "enables us to conceptually and perceptually negotiate our 
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way between sameness and opposition, that permits the recognition of kin- 
ship in difference and of difference among kin; a language that encodes respect 
for difference, particularity, alterity without repudiating the underlying affinity 
that is the first prerequisite for knowledge." Keller's analysis of difference in- 
cludes difference as a conceptual framework for scientific inquiry, that is an 
acceptance of the validity of differing methodologies, but also includes the 
concept of difference as a respect for differing ways of knowing, of perceiving, 
of being. 

Judith Genova also makes an appeal for the validity of difference, while 
denying a hierarchy of value. If a concept of "value-neutrality" can in any 
way be attached to feminism, then perhaps it is in the area of hierarchy that 
it can be best understood, since the notion of difference carries with it a notion 
of equality which is non-hierarchical. Hierarchical systems of science have 
traditionally assigned inferior status to the activities of gender and race other 
than male and white, and feminists warn against assuming the same 
hierarchical biases in the guise of feminist science. Longino points out the 
danger of substituting feminist bias for androcentric bias and thinking that 
because the science eliminates bias towards women, follows a political program 
amenable to feminism, that the results produced are somehow "truer" or 
"better." She reminds her readers that we "cannot restrict ourselves simply 
to the elimination of bias, but must expand our scope to include the detection 
of limiting frameworks and the finding or construction of more appropriate 
frameworks. 

Sandra Harding points out that although science directed by politics is not 
necessarily a bad thing, that feminism is an emancipatory movement in which 
there is no place for hierarchies. Not only are women seen to benefit from 
the expansion of conceptual frameworks through the elimination of hierarchies 
and the validation of difference, but other under-represented groups in society 
benefit as well. For example, the Biology and Gender Study Group has 
demonstrated how gender bias has been historically linked to racial bias. 
Therefore, validating a concept of difference means the acceptance of 
difference not only for the way in which science is done, for differing 
epistemologies, but for differences of gender or race. 

By extension, respect for difference with its concomitant elimination of 
hierarchies implies a broadening of the parameters of science on a participatory 
basis. Hubbard points out the relationship between integrating feminist politics 
into science and the need for a more participatory form of science. She points 
out that a "wider range of people would have to have access to making 
scientific facts and to understanding and using them. Also, the process of 
validation would have to be under more public scrutiny, so that research 
topics and facts that benefit only a small elite while oppressing large segments 
of the population would not be acceptable." In other words, a science that 
reflects feminist concerns is seen by many feminists as a science where theory 
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and practice are intrinsically related-both drawn from and reflecting a non- 
hierarchical, participatory and egalitarian society that validates difference. 

However, this definition leaves a great many questions unanswered, 
questions that we will need to address further in future dialogues. The most 
obvious question is that given the recognition of the contextual part played 
by cultural/political values in scientific inquiry, and the recognition of its 
necessary inclusion in feminist goals for science, how do we justify our political 
goals over those of traditional science? Is the participatory nature of our 
science, the fact that many feel it more truly reflects reality, sufficient 
legitimation? How do we convince politically conservative scientists (both male 
and female) that our politically liberal approach constitutes "better" science? 
For that matter, is it necessary to do so, given the recognition of difference? 
Would it be sufficient to have a separate science, or does the idea of con- 
tinued gender discrimination qualify the tolerance for difference? 

Is difference then to be qualified? Exactly how should it be further defined 
and what role is it to play in feminist theory, in other theories of science? 
If feminist views of science are to have an overtly political component, where 
should the line between politics and science be drawn? Should a line be drawn? 
When does science become politics and no longer science? Isn't there a danger 
that science could dissolve into propaganda? How do we prevent such 
problems from occuring? By staying within the theoretical guidelines of 
scientific method-when scientific method has allowed for such blatant 
mismeasure of women? 

How do we insure a participatory science? How do we effect a science by 
the people for the people? How do we change the practices of a scientific 
community whose science has depended on a particular world-view without 
first changing that world-view? Can we change the current androcentric world- 
view? Can we do it alone? Who will be our allies in this venture? 

These are some of the questions feminists are currently considering when 
trying to define the character and role of feminists in science. Hardly an easy 
task, but one that needs to be discussed if feminists are to continue to effect 
beneficial change in science's attitudes toward women. Hilary Rose has 
reviewed some of the ways that feminist writers of science fiction have 
perceived the outcome of this dialogue between androcentric and feminist 
views of science. Sadly, the majority have seen the future as one of separation, 
with either the continued subjugation of women or with society reduced to 
only one sex. Those societies where equality has been reflected in their culture 
and science, tend to be alien. Hopefully, history will not imitate fiction. Mean- 
while, to quote Longino, while "remaining committed to an abstract goal 
of understanding, we can choose to whom, socially and politically, we are 
accountable in our pursuit of that goal. In particular we can choose between 
being accountable to the traditional establishment or to our political 
comrades." 
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NOTE 

*This essay was written by Barbara Imber, with help from Nancy Tuana. The bibliography 
was compiled by Nancy Tuana, with help from Barbara Imber. 
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A Review Essay 

JACQUELYN N. ZITA 

THE FEMINIST QUESTION OF THE SCIENCE QUESTION IN FEMINISM 

A Critical Analysis of Sandra Harding's The Science Question in Feminism 

This essay is a critical review of Sandra Harding's The Science Question in 
Feminism. Her text constitutes a monumental effort to capture an overview of recent 
feminist critique of science and to develop a feminist dialectical and materialist con- 
ception of the history of masculinist science. In this analysis of Harding's work, the 
organizing categories as well as the main assumptions of the text are reconstructed 
for closer examination within the context of modem feminist critique of science and 
feminist theory in general. Although a postive review of Harding's text is presented, 
questions are raised concerning the adequacy of socialist feminist assumptions for 
such a project, the limitations of Harding's theorization of gender, and the 
appropriateness of "postmodernism" as a final category of residence. 

When we began theorizing our experiences during the second 
women's movement a mere decade and a half ago, we knew 
our task would be a difficult though exciting one. But I doubt 
that in our wildest dreams we ever imagined we would have 
to reinvent both science and theorizing itself in order to make 
sense of women's experience. (Harding 1986, 250) 

Working the beat of feminist epistemology in the last decade and a half 
has been a difficult task, since feminist inquiry seems to constantly engender 
more and more questions until at last it becomes necessary to question 
everything. Sandra Harding's text, The Science Question in Feminism,1 captures 
both the energy and exhaustion of this process. In the early 1970s, articles, 
conference papers, and discussions began to appear, sparked by the discovery 
of women's absence in the sciences, both as practitioners and as accurately 
understood subjects of study. Gradually, "the woman question" in science 
(or why aren't there more women scientists?) was transformed into the "the 
science question" in feminism (or what is wrong with science?). In this 
transition, the initial reformist criticism of science's exclusionary practice as 
regards women was altered into a new radical interrogation of science and 
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its method of inquiry. "Where the Woman Question critiques still 
conceptualize the scientific enterprise we have as redeemable, as reformable, 
the Science Question critiques appear skeptical that we can locate anything 
morally and politically worth redeeming or reforming in the scientific world 
view, its underlying epistemology, or the practices these legitimate" (p.29). 

What Harding's analysis provides is a reconstruction of recent feminist 
epistemology, as it severs its allegiance to traditional empiricism and seem- 
ingly splinters into the tensions and ambiguities of a postmodernist dialectic. 
This is, of course, the story according to Harding, and one finds traces in 
this story of a strong commitment to the parental discourses of Marxism and 
neo-Freudian psychoanalysis and to postmodernism. My point here is not 
to say that feminists need begin without borrowed assumptions, but I do 
believe that Harding's use of this conceptual baggage has to a certain extent 
limited her theorization of gender and feminist pluralism, serious flaws in an 
otherwise stunning historical and philosophical analysis. I will return to these 
criticisms. 

A strength in Harding's work lies in her insistence that feminist critiques 
of science are a collective, though dispersed, effort to re-tell the history of 
science from a feminist perspective. In this history of science, one finds 
evidence of tendencies from social life which leave traces of gender projects 
in all aspects of the scientific enterprise (p.35). Perceiving science in this way 
requires, as Harding argues, a rejection of the dogmas of logical empiricism 
which separate the justification of scientific theory from its historical and social 
contexts of discovery and which construe ideal scientific method as having 
a bell-jar immunity to the influences of gender, race, class, and cultural in- 
terests. Feminist critique of science suggests not only that scientific method 
is culture-bound but also "man-crafted," and as such, partial and perverse. 
Obviously this insight is not openly welcomed within the domain of scientific 
practice, since what is at stake here is the method itself and its rules of ap- 
plication. These can no longer be shielded by the thesis of transcendental 
immunity. Resistance to feminist critique, as Harding chronicles it, is thus 
to be expected, but the ferocious nature of this resistance has taken many 
by surprise. 

Harding provides us with a two-tiered account of feminist criticism of 
science: one which follows the intellectual developments in feminist 
epistemology and the other which asks what historical, material conditions 
make this feminist theorizing possible. The latter question enjoins feminist 
method to a moment of historical reflexivity, which requires that practitioners 
of method be aware of the historical conditions which make their labor possi- 
ble. Although new feminist epistemology rests upon the same material con- 
ditions as feminist political consciousness in general, Harding suggests some 
other compelling and specific historical forces preconditioning feminist critique 
of science as a new critical discourse. These include the emergence of more 
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women workers in the sciences, the sex segregated division of labor in science, 
the alienation of "industrialized" scientific labor (and the return of craft labor 
models as a worker ideal), the general perception of injustice and perversion 
in scientific management, and the reappropriation of the self, body, labor, 
and meaning by women, as a colonized "other." Thus both the method under 
study (scientific method) and the methodology used to study it become re- 
flexive enterprises under Harding's approach. Her requirement of theoretical 
reflexivity is thorough and in turn thoroughly grounded in a materialist view 
of social history. 

A theme that runs throughout Harding's work is her unique inversion of 
logical empiricism's unity of science thesis. The latter holds that physics should 
be considered the paradigm for all sciences and should be placed at the end 
of the continuum which runs from the hard and therefore better sciences 
to the soft and therefore less mature or more subjective social sciences. The 
unity of science thesis suggests that the softer sister sciences should try to 
emulate the methods of real science to become more credible and objective. 
Harding argues that we should invert this continuum, taking the social sciences 
as the paradigm of scientific labor and abandon the myth of the separation 
of science from society. According to Harding, feminist critique of the social 
sciences has relevance to physics, mathematics, and logic, as there are neither 
exceptions nor socially unaffected practices under Harding's unity of science 
and society thesis. The same analytic categories-gender, race, and class, for 
example,-can be used to analyze society and science. While Harding's 
arguments are controversial, her strategy of dislodging physics from its 
paradigmatic status in scientific practice is a reasoned reply to the tough nut 
often thrown at feminist critics of the sciences-the "but what about physics 
and mathematics?" question. 

Although a lot of The Science Question in Feminism is descriptive, as Harding 
summarizes much of the terrain of feminist epistemology and critique, she 
also categorizes this material in a unique way. Harding organizes her analysis 
of feminist epistemologies into three distinct stages: "feminist empiricism," 
"feminist standpoint epistemologies," and finally "feminist postmodernism." 
Her treatment of these recent theoretical developments is accurately dialectical. 
Each stage is conceived as having both positive and negative aspects, as 
historically and materially grounded on the previous stage, and as a sublation 
of the limitations of that previous stage. This process of feminist consciousness, 
wrapped around the problematic of science, is moved both internally by the 
force of contradiction and paradox and externally by the material conditions 
of its possibility.2 
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HARDING'S ANALYSIS OF GENDER 

Harding's description of various feminist standpoint epistemologies, 
developed by Hilary Rose (1983), Nancy Hartsock (1983, 1984), Jane Flax 
(1978), and Dorothy Smith (1974, 1979) is somewhat brief, but loyal to the 
tentativeness and fragmental y nature of these early theoretical explorations. 
Similar to assumptions made in the epistemologies of Marx (1964,1970), Sohn- 
Rethel (1978), and Lukacs (1971), feminist standpoint epistemologies grant 
a special epistemic privilege to the perspectives of the oppressed. In the case 
of feminist standpoint epistemologies, this group is constituted by women as 
gendered beings and/or women as political beings, whereas for Marx, Sohn- 
Rethal, and Lukacs, it is the proletariat. What is proposed by feminist stand- 
point epistemologies is that women as an oppressed group can see and under- 
stand reality more accurately or with less distortion than is possible from the 
vigils of social gender privilege. Similar to the distinction between the "class- 
in-itself" and "class-for-itself," one finds among feminist theorists a tension 
between those who hold that women as gendered beings are not only capable 
of seeing and understanding the social world more accurately than males, 
but after "politicization" or "consciousness raising," women as feminists are 
able to see and understand social reality even more clearly. Obviously, this 
latter stance injects explicit political values into the heart of scientific practice, 
again contrasting itself with the alleged "value-neutrality" of traditional 
scientific empiricism. Feminist science is thus a politically engaged enterprise, 
a research wing for a political movement. 

What is required for grounding a feminist standpoint epistemology is an 
analysis of what it is that women as a group share in common as a basis for 
this special epistemic privilege and further how feminist "politicization" of 
this gender context can lead to a better grasp on social reality. Although 
Harding and the standpoint epistemologists she analyzes have not paid enough 
attention to this second problem, what I call "the feminist question of the 
science question in feminism," Harding does accurately locate two sites very 
often used to buttress feminist standpoint epistemologies. These are found 
in the formal or general characteristics of women's social labor (Rose, Hartsock, 
and Smith) and/or in the gender-specific identity projects of women (Flax, 
Keller, Hartsock). Theoreticians working from the first perspective argue that 
women's labor, especially the domestic, affective, and reproductive labor per- 
formed in the private sphere, gives women a fundamentally different perspec- 
tive on social reality. This includes a different way of relating to self, others, 
and nature (the ultimate ontological components of human inquiry). The 
second approach borrows heavily from Chodorow's object relations theory 
and holds that what is distinctive about women as a group is shared par- 
ticipation in a gender-identity project which differs from that of males. This 
identity project provides the formal structure for developing a different model 
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of science. Both approaches belie the effort to reduce explanations of gender 
formation to biological determinants, and both rely on the intransigent 
category of division of labor to explain gender categories. Women's insertion 
into the social division of labor is considered the significant variable, and 
this shared gender context in turn makes possible gender-specific standpoint 
epistemologies. 

What is surprising in Harding's reconstruction of feminist standpoint 
epistemologies is the omission of much radical feminist writing. Catherine 
McKinnon (1982), whose work alludes to another standpoint articulation, 
is consigned to a footnote and cajoled for practicing victimology dogma.3 The 
suggestive and provocative writings of Marilyn Frye (1983) and Jeffner Allen 
(1986), in what could be called lesbian epistemology, are not even mentioned. 
Adrienne Rich's (1980) by now classic contribution to theories of gender and 
sexual constructionism is not discussed. Women's positioning outside of 
masculinist discourse, a standpoint developed by French feminists (Marks 
1980, Irigaray 1987) is only tangentially mentioned. This silencing of feminist 
theorizing that falls outside of neo-Freudian/socialist feminist accounts of 
gender is problematic in Harding's work. It represses an important component 
in contemporary feminist dialogue, and it profoundly affects Harding's own 
theorization about gender. The feminist question of The Science Question in 
Feminism returns, the question of what kind of feminism should inform a work 
such as Harding's. 

This question hinges on an important area of controversy which is central 
in Harding's analysis: what constitutes an adequate theorization of gender 
for the purposes of feminist work? Harding insists, quite rightly, that we must 
consider gender "an analytic category" through which social experience and 
social division of labor are organized. Gender is more than an empirical 
characteristic of individuals; it also functions as a category for organizing social 
meaning and difference. According to Harding, an adequate theorization of 
gender must take into consideration three crucial aspects in the social 
construction of gender: 

Gendered social life is produced through three distinct 
processes: it is the result of assigning dualistic gender metaphors 
to various perceived dichotomies that rarely have anything to 
do with sex differences; it is the consequence of appealing to 
these gender dualisms to organize social activity, of dividing 
necessary social activities between different groups of humans; 
it is a form of socially constructed individual identity only 
imperfectly correlated with either the 'reality' or the percep- 
tion of sex differences. I shall be referring to these three aspects 
of gender as gender symbolism (or borrowing a term from 
anthropology, "gender totemism"), gender structure (or the 
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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. (pp. 17-18) 

Although this three-part analysis of gender is progressive and obviously 
more adequate than any conception of gender construction limited to only 
one factor, it is dependent on post-Chodorowian socialist-feminist 
assumptions. The three-part analysis simply combines the social division of 
labor thesis of socialist femininism with Chodorow's theory of gender develop- 
ment, adding to this the overdetermining factors of gender symbolism or 
gender totemism. These theorizations articulate the variables, according to 
Harding, relevant to the complex socio-historical and personal aspects of 
gender construction. What is clearly lacking in this analysis of gender is any 
sense of the other coercions and forces at work in the social construction 
of gender, those factors most clearly linked with violence against women and 
sexual abuse of women. I would urge Harding to take a more careful look 
at western culture's social construction of "woman" and consider how the 
sexualization and subordination of women's bodies creates a deeper infra- 
structure for gender construction (Haug 1987). Harding does call attention 
to the asymmetry of gender construction. This is not enough. The explanatory 
categories of socialist feminist/neo-Freudian/culturalist theories about gender 
are also not enough. 

There is an alternative perspective to Harding's understanding of the sex- 
gender system. From this alternative standpoint, an adequate theorizing of 
gender includes Harding's contributing factors of sex division of labor, mother- 
centered child-rearing practices, and symbolic/ideological determinations, but 
also, and perhaps more importantly, it includes the impact of the sex division 
of erotic as a category just as significant as the sex division of labor. A 
materialist analysis of sexuality is linked to the dispersion of power, forged 
by the institution of compulsory heterosexuality, selective eugenics and forced 
pronatalism, male appropriation of reproduction, the practices of sexual 
violence and sexual sadism, etc. Where one might ask do the gender-specific 
violations of rape, incest, battery, sexual harassment or sexual terrorism in 
general fit into Harding's analysis? There is little mention of these factors 
in her book. Are these not in some way part of the social construction of 
gender? My fear is that the omission of such important components of the 
sex-gender system is another instance of using theory, in this case revisionist 
socialist feminist theory, to erase the experiences of many women and to place 
these experiences outside of our comprehension of socially constructed gender. 

Something must be added to or used to restructure entirely Harding's three 
factor approach to gender. Gender must be seen as more strenuously and 
additionally crafted through the deployment of power in the codes of sexual 
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violence and sexual practice. It is as much a part of the force used by the 
state, judicial, and academic apparatus to "make" sex and sexual difference 
as it is part of the localization of that power within concrete social acts of 
fornication, intimacy, and touch. Gender analyses based on Chodorow's work 
misplace the entire force field of the sex-gender economy into a middle-class 
heterosexual family drama. Socialist feminist analyses based on the sex division 
of labor and the significance of economic factors in shaping gender often 
obscure the sex division of the erotic (Zita 1987). Culturalist analyses of 
symbolic gender systems often leave unexamined how ideology impacts on 
the body and its insertion into a culture of domination. Forcing a menage 
a trois between these three theoretical approaches does not amend all the 
difficulties. Harding's question-what constitutes an adequate theorizing of 
gender?-is a crucial one, but her own categories of analysis call for expansion 
or further justification. 

WHY POSTMODERNIST FEMINISM? 

The third stage of Harding's reconstruction of feminist epistemology-the 
recently emergent feminist postmodernism-is the most provocative in her 
analysis. As Harding suggests, the program of feminist standpoint 
epistemologies still carries theoretical commitments to fictional modernist 
essences and a politics of unity-that something that all women share in 
common and which constitutes a unity of standpoint and politics-through 
which the "one true story" of women's oppression can be told. Radical post- 
modernism undermines these commitments and leads us to embrace our selves 
as part of an ensemble of fractured identities; our politics as the possibility 
of solidarity between different oppressed groups; and our knowledge of social 
reality as "the permanent partiality of feminist inquiry" (pp.193-194). The 
feminist route to "postmodernism"-the recent malaise over the loss of a 
unifying "subject" as a centrism in hegemonic discourse-has a unique point 
of origin, occasioned by dialogue and struggle between women of different 
classes, races, sexual allegiances, and nationalities. 

Rather than examining this historically recent feminist exchange, Harding 
introduces the notion of "postmodernist feminism" through the literature 
of Africanist philosophy. She discovers a striking parallel between the feminist 
critique of white male western science and the critique of science generated 
by radical Africanist philosophers.4 Both western feminist and Africanist 
worldviews aim towards closing the gap between self and the phenomenal 
world, establishing harmony between the human and natural worlds, 
representing the knowing subject as a person bearing a social identity, and 
incorporating feelings into knowing. Harding infers from this that it is not 
gender- specificity as such that makes feminist epistemology possible, but the 
social and historical conditions of oppression, formal features shared by 
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differently oppressed groups which in turn explain the overlap in ethics and 
epistemologies between feminist and Africanist philosophies. Oppressed groups 
develop conceptual schemes, which are useful in identifying the anti- 
emancipatory aspects of Western knowledge-seeking and which are historically 
conditioned by the dialectics of oppression and liberation. In this curious 
twist in her analysis, she undermines the exclusive epistemic privilege of 
western feminist standpoint epistemologies and ethics: 

For instance, because women in our culture tend to have an 
ethic of caring rather than rights, this is conceptualized as 
feminine. As we all know, correlation is the most reliable form 
of explanation. If men of African descent also tend toward an 
ethic of caring rather than rights, we need to look beyond 
Western women's distinctive social experience to identify the 
social conditions tending to produce such an ethic. Our own 
gender totemism obscures for us the origins of the gender 
dichotomies we observe. (pp. 176-177) 

I don't think Harding ever recovers from this intellectual turn of events 
in her own thinking. As a result, the rest of her exploration on the future 
of feminist epistemology becomes more tentative, not because of any deficiency 
on her part, but because she is now writing within the moment of feminist 
theorizing rather than about its past. The question we need to ask is whether 
feminists should accept the invitation to join the currently male-dominated 
conversation called postmodernism. 

There are several problems with Harding's entrance into the discourse of 
postmodernism. First she really doesn't want to be there: it slides all too 
casually towards relativism. The intellectual seduction into postmodernism 
assumes a pseudo-reciprocity between culturally diverse groups, which 
overlooks the structural relationships of domination. As Harding suggests 
we cannot afford to give up the projects of feminist standpoint epistemologies, 
but we "should also learn to live with" the tensions of postmodernist "per- 
manent partialities" (p.195). My question to Harding is why we "must live 
with" this, when we could instead call for a sophistication in our theorization 
of gender and sexuality inclusive of the diversities, complexities, and 
antagonisms of women's experiences. Postmodernism, by and large a recent 
invention, tends to operate against feminist and socialist struggles by pulling 
the ground out from under (Haug 1987, 15), 

Harding's resort to postmodernism is problematic in two other ways. First, 
she introduces postmodernist tendencies in feminist theorizing in terms of 
emergent "fractured identities," such as Black-lesbian-working-class women 
who challenge the orthodoxy of feminist theorizing. The term "fractured 
identity" is unfortunate, since it is slightly perjorative and suggests that there 
are other identities which are 'unfractured,' unbroken, and whole. This is 
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not Harding's point, since the pseudo-generic "woman" of earlier feminist 

theorizing does not carry the connotations of whole or unbroken, except in 
misleading ways. 

Secondly, by moving her analysis from a discussion of feminist empiricism 
to feminist standpoint epistemologies and finally to the multiple identity 
politics of "postmodernism," Harding fails to examine the class, race, and 
nationalist contexts within which the first two stages of the feminist critique 
of science were developed. From a western white middle-class academic point 
of view, the gender unities upon which the first two stages rested were 
"fractured" by the emergence of multiple identity politics within the women's 
movement. But this way of telling the story, as if some unity has been broken, 
is the story told from the class and race of women who experienced loss. 
Harding's interest in reflexivity is less perspicuous here, as the reader would 
like to know what made this misleading way of thinking feminism possible. 
Harding's endorsement of the critical interpretive tradition (p.33), as the search 
for explanation of irrational beliefs and behaviors, falls short. Her romantic 
mystification of craft labor and the unification of hand, mind, and heart in 
women's labor as a precondition for feminist theorizing about science is 
somewhat misleading in this respect. 

The text seems to end with many speculative and suggestive ideas which 
set the agenda for feminist epistemology. Where to go from here is a difficult 
question. Harding averts the impending threat of relativism, occasioned by 
post-modernism, by appealing to participatory values as "objectivity-enhancing 
values," as preconditions and constituents of objectivity (p.249). What this 
really means is not clear. Which specific values should be adopted? Which 
feminism should be employed? How do these values enter into theory 
construction, experimental design, and research method?5 Harding further 
argues that we should adopt a new standard of adequate theorizing, one that 
enjoins fidelity to certain parameters of dissonance with and between the 
discourses of different oppressed groups (p.246). This is an intriguing idea, 
but when this dissonance is heard by some as antagonism and contradiction 
between enemy camps, the future of feminist theorizing and its interment 
in pseudo-solidarity or opportunism stands in jeopardy. What does it mean 
to use the criterion of dissonance, rather than, for example, the more 
traditional criteria of consistency and simplicity for theorizing? Finally, 
Harding argues for the primacy of fragmented identities "but only for those 
healthy ones constructed on a solid and nondefensive core identity, and only 
within a unified opposition, a solidarity against the culturally dominant forces 
for unitarianism" (p.249). One has to wonder what this means. Is a person 
with a healthy, nondefensive fragmented-identity one who is willing to work 
with all women regardless of privilege or status or is there some other criterion? 
Who decides what counts as "nondefensive behavior?" Obviously, Harding 
is struggling here to find the words, just as the current scene of feminist 
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epistemology has entered a new stage of problem groping. 
Finally, I find that Harding remains quite ambivalent concerning what parts 

of feminist standpoint epistemologies are worth salvaging, since, for example, 
she both questions the psychological assumptions of object relations theory 
as a basis for feminist standpoint epistemologies (p. 185) and resorts back to 
them in her final comments on masculinism in science (p. 238). If feminist 
critique of western science constitutes just one conceptual scheme among 
many, then we may lose our privileged and largely uncharted insight into 
the gendered nature of Western science. This is an insight developed by 
feminist critique and often erased or trivialized by other conceptual schemas.6 
What then is unique and worth saving in the conceptual schemas developed 
by women? 

This brings us full circle to the feminist question of the science question 
in feminism. What kind of feminism should inform women's conceptual 
schemas? If women potentially share a common epistemological standpoint, 
I think this is both an ontological and political consideration. Which feminism 
or which feminist values should be used to articulate that standpoint? Finally, 
what kind of feminism should inform the criticial viewpoint from which a 
book such as Harding's is written? As I have suggested in my criticism of 
Harding's work, we have been given the story of science and its feminist 
critique according to Harding, but a further examination of the theory used 
for theorizing is called for. Can the project of theoretical reflexivity be carried 
out in other than a neo-Freudian socialist feminist framework? Are there other 
feminist methodologies for developing critiques of science? Is theoretical 
justification different from theoretical reflexivity? 

Harding's attempt to give us a sketch of a feminist materialist account of 
the social history of science, while at the same time surveying the more re- 
cent developments of feminist epistemology and its effort to ground knowledge 
on an adequate theorization of gender, is an extraordinary feat. Although 
there is little way for me to comment on the details and capacities held together 
in her writing, I have tried to sketch out the broad strokes and some of the 
unanswered questions. My criticisms are simply meant to push the dialogue 
along and to hopefully abandon our unhoped for paddling into post- 
modernism. What Harding chronicles and analyzes is indeed part of an enor- 
mous revolution in scientific practice, philosophy of science, and 
epistemological inquiry. Both the possibility and the responsibility for such 
a project are overwhelming and require much collective labor, all of us 
together. Harding has given us the first map of this new radical terrain, a 
grand overview of what has been done and where we might choose to go. 
The details need to be filled in, and more geographical discoveries need to 
be added. The route beyond postmodernism requires a slightly different 
cartography. Given these additions, remarkably, the map is quite useful and 
serves us well. 
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NOTES 

1. All pages numbers in this review essay refer to Harding (1986), unless otherwise indicated. 
2. For a very brief analysis of these three different epistemologies and their conceptual inter- 

relationship, the reader is referred to Harding (1987). See especially p. 27. 
3. Harding does again mention MacKinnon's work in her essay p. 27. (1987,20-21). However, 

what is most relevant to Harding's work, MacKinnon's views on gender and sexuality, are not 
discussed. Harding chides MacKinnon for "thinking of method in ways very different from uses 
of the term in "methods" courses in the social sciences or in lab work in biology." (pp. 20-21) 
However, given Harding's distinction between methodology and method, MacKinnon's notion 
of consciousness-raising as feminist method can be read as "a technique for gathering evidence 
about women's lives for the purpose of developing methodology and political practice, both of 
which will inform the application of more traditional methods used by feminist researchers." 
Harding's miscasting of MacKinnon's place in Harding's own typology of distinctions seems in- 
creasingly strange. 

4. We are given no class, ethnic, national identity or other information about these Africanist 
philosophers. They are representative of the whole. 

5. In Harding's essay (1987), she makes an attempt to spell out more directly the relationship 
between feminist theories (methodologies), feminist epistemologies, and what feminist researchers 
actually do. She argues against the need to define and defend a unique feminist method and 
instead offers a cogent analysis of how certain background assumptions regarding the social nature 
and function of gender, the role of women's experiences in inquiry, and the socially constructed 
subjectivity of the inquirer inform how methods are applied in feminist inquiry. This is a step 
forward from the abstract levels of analysis found in her 1986 text. Yet as feminist philosophers 
continue the descent and intermixing into the real labor of feminist researchers, I would hope 
that we can dialogue more together-as feminist philosophers and feminist empirics-about how 
specific background assumptions inform research decisions and evaluations, etc. The search for 
paradigms of good feminist research is important, as is the practice passed on to students learn- 
ing from these paradigms. 

6. This error is reinforced where Harding (1986, 171) neglects to emphasize that the radical 
Africanist critique of Eurocentric science is primarily a critique of Eurocentric male labor, a point 
which escapes the androcentric solipsism of the radical Africanist critique. I say this without 
diminishing the ferocious failure of western feminism's ability to recognize its own racist and 
ethnocentric character. 
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Announcements 

Dykes, Disability & Stuff. Contributions sought for this start-up networking 
newsletter that wishes to provide fiction, art, poetry, comics, news, views, 
reviews, arts, letters, verse and controversy, ideas, resources and friendship 
possibilities. Still in the formative stages, we have national and international 

aspirations to network among women with an interest in health, ability, 
visibility and disability (yes, hidden ones, too!). How about an ASL inter- 

preted, wheel-chair user accessible, special needs welcome! conference for US 
in 1990? Get on the mailing list . . . send contributions of writings, articles, 
news, money etc. to: UPE, PO Box 6194, Boston, MA 02114-6194. 

Social Theory and Practice plans to publish a special issue on "Marxism and 
Feminism: Powers of Theory/Theories of Power," under the guest editorship 
of Roger S. Gottlieb and Nancy Holmstrom. We welcome critical (not 
historical or exegetical) papers on all aspects of the present and future of Marx- 
ist and feminist theory. Preference will be given to papers which address both 
theories, though papers that emphasize one are also welcome. Among the 

topics that might be considered are the compatibility or incompatibility of 
the two theories, problems they share, visions of a socialist/feminist society, 
and critical analyses of Marxist/feminist thinkers. Papers should be submit- 
ted by June 1, 1988 to Social Theory and Practice, Department of Philosophy, 
Florida State University, Tallahassee, Fl, 32306. 

Feminism and Philosophy Newsletter. The Feminism and Philosophy Newsletter 
is sponsored by the APA Committee on the Status of Women in Philosophy. 
Its purpose is to publish information about the status of women in philosophy 
and to make more widely available the resources of feminist philosophy. The 
Newsletter will contain discussions of recent developments in feminist 

philosophy and related work in other disciplines. It will include literature 
overviews and book reviews, suggestions for eliminating gender bias in the 
traditional philosophy curriculum, and reflections on feminist pedagogy. It 
will also keep the profession informed about the work of the Committee on 
the Status of Women in Philosophy. The Newsletter will provide a forum for 

queries and informal discussions of topics relevant to feminist philosophy and 
also to the status of women in the profession. The editor invites contribu- 
tions to the Newsletter. Topics of Future Issues Include: Reason, Rationality, 
and Gender; Feminism, Sexuality, and the Body; Feminism and Aesthetics; 
Feminism and Moral Theory; Feminism and the Environment. Submission 
Guidelines: All submissions must be limited to ten manuscript pages and must 
follow the APA guidelines for gender neutral language (APA Proceedings). 
Essays should be submitted in duplicate with the author's name on the title 
page only for the anonymous reviewing process. Manuscripts must be typed, 
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double-spaced and references must follow Chicago Manual style. Please send 
articles, comments, suggestions, and all other communications and inquiries 
to: Nancy Tuana, Arts and Humanities, JO 3.1, Univeristy of Texas at Dallas, 
Richardson, TX 75083-0688. 

Call for Papers, Lesbian Philosophies and Cultures advance contract with SUNY 
Press. Send inquiries and proposals for papers to Jeffner Allen, Department 
of Philosophy, SUNY Binghamton, Binghamton, NY 13901. Proposals must 
be received by June 1, 1988. 

New Series in Feminist Philosophy: Bold, innovative reflection in feminist theory 
will be featured in the SUNY Series in Feminist Philosophy. The series will 
emphasize feminist philosophies in their diversity: feminist ethics, social 
philosophy, aesthetics, and philosophy of science; the history of women 
philosophers and feminist readings of the history of philosophy; texts of 
women's language, writing, and desire. 

American feminist philosophy and feminist philosophy in translation will 
be published in the SUNY Series in Feminist Philosophy, which seeks to pro- 
mote the collective transformational powers of feminist analysis and 
meditation. 

This series will be vigorously marketed in mainstream bookstores and 
women's bookstores. 

Please send queries and manuscripts to: Jeffner Allen, Editor, Department 
of Philosophy, SUNY Binghamton, Binghamton, New York 13901. 

Conference on "Explorations in Feminist Ethics: Theory and Practice": to be held 
October 7-8, 1988, at University of Minnesota, Duluth. Keynote speaker are 
Charlotte Bunch and Sara Ruddick. 

Recent work in feminist ethics has been rich, exciting, and diverse. This 
conference will address such questions as: What is feminist ethics? Is there 
a relation between sex/gender and morality? How do traditional moral theories 
contribute to or contradict feminist ethics? Do feminist ethics endorse a restric- 
tive view of women's place? What are the strengths and weaknesses of ethics 
of care, responsibility, concern, and nurturance? How do women's practices, 
and the work that we do, shape and enrich our ethical theories? What results 
from feminist ethics can we expect in the social, political, economic, and 
academic arenas? Scholars in all disciplines, and feminists practitioners in 
all areas, are encouraged to submit papers. 

Papers should not exceed 20 minutes reading time. Send two copies of paper, 
including an abstract of 150 words maximum, to: either Eve Browning Cole, 
Dept. of Philosophy & Humanities, University of Minnesota-Duluth, Duluth, 
MN 55803 or Susan Coultrap-McQuin, Head, Institute of Women's Studies, 
University of Minnesota-Duluth, Duluth, MN 55803. Deadline for papers: 
April 30, 1988. Results announced May 31, 1988. 
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Announcements 

A midwestern regional Lesbian Separatist Conference and Gathering will be held 
June 16 through 19, 1988 near Milwaukee, Wisconsin. The four-day con- 
ference will provide Separatists the opportunity to gather, exchange ideas, 
present papers, participate in workshops and discussions, make merry, 
establish Separatist networks and spark new friendships. 

A sliding scale registration fee of $80 to $110 includes lodging and meals. 
Some scholarships and work exchange will be available. 

For information about registering or leading a workshop, write to: Burning 
Bush Retreat, P.O. Box 3065, Madison, WI 53704-0065. 

11th Annual Conference of the Canadian Society for Women in Philosophy 
(C-SWIP). Women in Particular: Feminist Social and Political Philosophy. 
September 16-17-18, 1988, University of Alberta, Edmonton, Alberta. For 
further information, call: Lynda Lange (403) 432-2055, 432-4999, or Debra 
Shogan (403) 432-2018. 

Membership in the Society for Women in Philosophy is through its regional divi- 
sions. For information on membership, which includes program announce- 
ments and a subscription to the national SWIP Newsletter, as well as a 
subscription to Hypatia, contact: 

Pacific SWIP: Executive Secretary Riata Manning, UC San Jose State, San 
Jose, CA 95192. Treasurer Ruth Doell, San Francisco State University, Dept. 
of Biological Sciences, 1600 Halloway Ave., San Francisco, CA 94132. Midwest 
SWIP: Executive Secretary Jean Rumsey, Dept. of Philosophy, Univ. of 
Wisconsin - Steven's Point, Steven's Point, WI 54481. Treasurer Carol Van 
Kirk, 1401 N. 58th St. Omaha, NE 68106. Eastern SWIP: Executive Secretary 
Libby Potter, Dept. of Philosophy, Haverford College, Haverford, PA 19041. 
Co-Executive Secretary Joan Ringelheim, Apt. la, 150 W. 74th St., New York, 
NY 10023. Treasurer Jana Sawicki, Dept. of Philosophy, Univ. of Maine, 
Orono, ME 04469. 

The Directory of Women in Philosophy is available from the Executive 
Secretary in each division. Cost is $2.00. 

Leadership and Power: Women's Alliances for Social Change. The National 
Women's Studies Association 1988 Annual Conference will be hosted by the 
University of Minnesota, une 22-26, 1988 in Minneapolis. Contact: NWSA 
'88. University of Minnesota, 217 Nolte Center, 315 Pillsburg Dr. S.E. Min- 
neapolis, MN 55455. (612) 625-9023. 

National Association of Women's Centers 1988 Conference Women at The Center. 
Alverno College Milwaukee, Wisconsin July 16-19, 1988. Keynote Speakers: 
Robin Morgan, Angela Davis. Contact: The Womens Center, 726 N.E. 
Avenue, Waukesha, WI 53186. 

The Tenth International Summer Institute for Semiotic and Structural Studies will 
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take place August 2-26th, 1988, at the University of British Columbia. Literary 
semiotics, the cognitive sciences, ethnopoetics and anthropology are the do- 
mains featured at this Institute. Three weekend colloquia will also be offered: 
The Semiotics of Representation (Aug. 5-7); The Body as System (Aug.. 12-14); 
Cultures in Conflict: The Problem of Discourse (Aug. 19-21). For more in- 
formation, contact Prof. Lorraine Weir, Program in Comparative Literature, 
University of British Columbia, 1866 Main Mall, Vancouver, B.C., Canada, 
V6T 1W5. 

Matrices: A Lesbian-Feminist Research Newsletter. A Networking Newsletter 
for Lesbian Researchers.... Includes networking notes and queries, lists of 
books, articles, and periodicals of interest to Lesbian research, book reviews, 
calls for papers, conferences, bibliographies, etc. Subscriptions: U.S. $5.00, 
Foreign $7.00, Libraries $9.00. Mail to: Jacquelyn N. Zita, Managing Editor, 
Women's Studies, Ford Hall 492, University of Minnesota, Minneapolis, MN 
55455. 

Menopause: Passage Into the Second Half of Life. Call for Proposals. An ad hoc 
multi-disciplinary committee at the University of Kentucky is seeking abstracts 
for a feminist conference on menopause. Although the conference will ad- 
dress the medical/physiological aspects of menopause, it will also deal with 
the personal and social meaning of menopause and its impact in women's 
lives. The committee seeks diverse presentations from the humanities, arts, 
health profession, and sciences. Presentations may be theoretical, research, 
clinical or performance. However, presentations must be accessible to non- 
specialists. The conference will be held at the University of Kentucky, 
Lexington, Kentucky. The specific dates of the conference will be determined 
by the outcome of the funding requests, but the earliest possible dates are 
May 19-20, 1989. Guidelines for abstracts: Abstracts should be detailed enough 
to enable the committee to assess the nature and intent of the presentation 
but should be limited to one single-spaced, 8 1/2 x 11" page. Please include 
name, preferred mailing address, daytime phone number, and institutional 
affiliation, if any, on the cover page. If your abstract is selected, you will receive 

complimentary conference registration. Funding is being sought for the con- 
ference. If it is received, partial expenses will also be paid to presentors. The 
proceedings will be published. Deadline for submission of abstracts: 1 August, 
1988. Send abstracts to: Carolyn S. Bratt, Alumni Professor of Law, Univer- 
sity of Kentucky, College of Law, Lexington, KY 40506-0048. 
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Submission Guidelines 

Hypatia solicits papers on all topics in feminist philosophy. We regularly 
publish general issues as well as special issues on a single topic, or comprising 
the proceedings of a conference in feminist philosophy. All papers should 
conform to Hypatia style using the Author/Date system of citing references 
(see the Chicago Manual of Style). Papers should be submitted in duplicate 
with the author's name on the title page only for the anonymous reviewing 
process. 

The Forum, edited by Maria Lugones, publishes short papers (2-3 pages) on 
a designated topic, in order to further dialogue within feminist philosophy. 
Papers are invited on the continuing topics of Women and Poverty. Papers 
should be sent to: Maria Lugones, Philosophy Department, Carleton College, 
Northfield MN 55057. 

The Book Review section will publish reviews of publications in feminist 
philosophy. To propose publications for review, or to contribute book reviews, 
query the Book Review Editor: Jeffner Allen, Department of Philosophy, 
SUNY Binghamton, Binghamton, NY 13901. 

SPECIAL ISSUES 

Feminism and Philosophical Aesthetics. Feminist philosophical perspectives have 
been developed in most of the recognized areas of philosophy, including ethics, 
political theory, epistemology, and philosophy of science. Aesthetics and 
philosophy of art have lagged behind this development, in spite of the rich 
work being done in related fields such as literature and art, literary theory 
and art criticism. This special issue of Hypatia will begin to remedy that situa- 
tion. Submissions are invited on all topics of philosophical aesthetics. The 
following are suggestions that might be developed. 

1. Developments within feminist philosophy or feminist art and their 
extension into feminist aesthetic theory. 

2. The compatibility or incompatibility of feminist art and feminist theory 
with familiar treatments of the concept of art and of traditional aesthetic con- 
cepts such as aesthetic perception, creation, and evaluation. 

3. Challenges posed by feminism to the stance of gender neutrality or 
"universality" in aesthetic theory. 

4. Feminist perspectiveds on the work of major contemporary philosophers 
of art presently exerting influence on the field of aesthetics. 

5. Feminist politics and the role of art in soceity. 
Papers should be submitted in duplicate to either of the guest editors: Hilde 

Hein, Department of Philosophy, College of the Holy Cross, Worcester, 
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Massachusetts, 01610; Carolyn Korsmeyer, Department of Philosophy, Baldy 
Hall, SUNY at Buffalo, Buffalo, New York, 14260. 

(Please put your name and address on a detachable title page only. If you 
wish return of manuscripts, include a self-addressed, stamped envelope with 
your submission.) Deadline: June 1, 1988. 

Feminist Medical Ethics. We welcome submissions on: 1) visions and systems 
of feminist normative ethics (Is there a feminist ethics? If so, what is it, how 
does it relate to liberation ethics, eco-feminism, Gilligan's ethics of care, or 
whatever?); 2) applied ethics on medical issues involving women's bodies (for 
example, the new reproductive technologies, surrogate motherhhood, un- 
necessary surgery, childbirth technologies, behavior during pregnancy); 3) 
applied ethics on other medical issues in which the patriarchal viewpoint needs 
re-vision (for example, death and dying, euthanasia, AIDS, informed con- 
sent, human experimentation, fetus as patient, organ transplants, access to 
health care, the doctor/patient relationship). Book reviews and suggestions 
of books that ought to be reviewed are also welcome. Editor, Helen Bequaert 
Holmes; Associate Editor, Laura M. Purdy. Submit contributions in triplicate. 
Send an SASE for guidelines to: Helen Bequaert Holmes, 24 Berkshire 
Terrace, Amherst, Massachusetts 01002. Tel: (413) 549-1226. Extended 
deadline for paper submission: July 1, 1988. 

Papers for general submission and all other corresponsdence concerning 
Hypatia should be addressed to: Margaret A. Simons, Editor, Hypatia, 
Southern Illinois University at Edwardsville, Edwardsville, IL 62026-1437. 
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Back Issues Available 

Volume 1, Number 1, Spring 1986 
Antigone's Dilemma: A Problem in Political Membership, by Valerie A. Hartouni, 
Women Philosophers in the Ancient Greek World; Donning the Mantle, by Kathleen 
Wider, How Many Feminists Does It Take to Make a Joke?: Sexist Humor and What's 
Wrong with It, by Merrie Bergmann, The Politics of Self-Respect: A Feminist Perspec- 
tive, by Diana T Meyers, Preparing The Way for a Feminist Praxis, by Andrea Nye, 
Romantic Love, Altruism, and Self-Respect, by Kathryn Pauly Morgan, Oppression and 
Resistance; Fry's Politics and Reality, by Claudia Card, Comment/Reply, by Laura M. 
Purdy and Nancy Tuana 

Volume 1, Number 2, Fall 1986 
Motherhood and Sexuality, edited by Ann Ferguson, Motherhood and Sexuality: Some 
Feminist Questions, by Ann Ferguson, Foucault and Feminism: Toward a Politics of Dif- 
ference, by Jana Sawicki, Female Friendship: Contra Chodorow and Dinnerstein, by 
Janice Raymond, Woman: Revealed or Reveiled?, by Cynthia A. Freeland, The Feminist 
Sexuality Debate: Ethics and Politics, by Cheryl H. Cohen, Feminism and Motherhood: 
O'Brien vs. Beauvoir, by Reyes Lazaro, Possessive Power, by Janet Farrell-Smith, The 
Future of Mothering: Reproductive Technology and Feminist Theory, by Ann Don- 
chin, Should a Feminist Choose a Marriage-Like Relationship?, by Marjorie Weinzweig 

Volume 2, Number 1, Winter, 1987 
Connections and Guilt, by Sharon Bishop, Wrong Rights, by Elizabeth Wolgast, Through 
a Glass Darkly: Paradigms of Equality and the Search for a Woman's Jurisprudence, 
by Linda J.Krieger, Is Equality Enough?, by Gale S. Baker, The Logic of Special Rights, 
by Paul Green, Pregnancy Leave, Comparable Worth, and Concepts of Equality, by 
Marjorie Weinzweig, Women, Welfare and the Politics of Need Interpretation, by Nan- 
cy Fraser, The Feminist Standpoint: A Matter of Language, by Terry Winant, Bodies 
and Souls/Sex, Sin and the Senses in Patriarchy: A Study in Applied Dualism, by 
Sheila Ruth, Improper Behavior: Imperative for Civilization, by Elizabeth Janeway, The 
New Men's Studies: From Feminist Theory to Gender Schoilarship, by Harry Brod 

Volume 2, Number 2, Summer, 1987 
Playfulness, "World"Travelling, and Loving Perception, by Maria Lugones, Sex-Role 
Stereotypes in Medicine, by Mary B. Mahowald, Pornography and Degradation, by 
Judith M. Hill, Do Good Feminists Compete?, by Victoria Davion, A (Qualified) Defense 
of Liberalism, by Susan Wendell, The Unity of Language, by Andrea Nye, The Look 
in Sartre and Rich, by Julien S. Murphy, How Bad is Rape?, by H.E. Baber, On Con- 
flicts and Differences Among Women, by Luisa Muraro, The Politics of Women's Studies 
and Men's Studies, by Mary Libertin, Does Manning Men's Studies Emasculate Women's 
Stiudies?, by Hary Brod, Celibacy and Its Implications for Autonomy, by Candace Watson 

Volume 2, Number 3, Fall, 1987 
Feminist Scholarship in the Sciences: Where Are We Now and When Can We Expect 
a Theoretical Breakthrough?, by Sue V Rosser, The Method Question, by Sandra Harding, 
The Gender/Science System: or is Sex to Gender as Nature is to Science?, by Evelyn 
Fox Keller, Can There Be a Feminist Science?, by Helen E. Longino, Le sujet de la science 
est-il sexue?/Is the Subject of Science Sexed? by Luce Irigaray, translated by Carol 
Mastrangelo Bove, Uncovering Gynocentric Science, by Ruth Ginzberg, Justifying Feminist 
Social Science, by Linda Alcoff, John Dewey and Evelyn Fox Keller: A Shared 
Epistemological Tradition, by Lisa Heldke 

Back issues each: $10/indiv. and $20/insti. Journals Manager, Indiana Univeristy Press, 
10th and Morton Streets, Bloomington, IN 47405 



JOURNALS FROM INDIANA 

57 Hypatia 
Margaret A. Simons, Editor, 

!Bl- ~ ~Southern Illinois University at Edwardsville 
Founded by members of the Society of Women in 
Philosophy, Hypatia is the first journal in the country 

iAivlt/ ~ dedicated to the publication of scholarly research in 
wil |' A feminist philosophy. "The scholarly papers in Hypatia 

will undoubtedly be core references in debates on 
feminism and will have applications in many social 

. '\N \ science disciplines as well." -Choice 
Published three times a year. Annual subscription: 
$20.00 individuals; $40.00 institutions. 
Additional foreign postage: $5.00 surface; $10.00 airmail 

Differences: A Journal of 
Feminist Cultural Studies 
Naomi Schor and Elizabeth Weed, Editors, 
Pembroke Center for Teaching and Research on Women, Brown University 
Differences brings together cultural studies and feminism, two of today's most 
challenging and productive fields of critical inquiry, to provide a forum for an 
examination of cultural politics and discursive practices informed by feminist 
criticism. The journal reflects the Center's commitment to cross-disciplinary 
and cross-cultural work. 
Published three times a year. Annual subscription: $20.00 individuals; $40.00 institutions. 
Additional foreign postage: $5.00 surface; $10.00 airmail 
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Discourse 
Roswitha Mueller and Kathleen Woodward, Editors, 
Center for Twentieth Century Studies, 
University of Wisconsin-Milwaukee 
Discourse, Journal for Theoretical Studies in Media 
and Culture, explores a variety of topics in continental D'T 
philosophy, theories of media and literature, and the " RSE 
politics of sexuality. Since 1978, Discourse has pro- 
vided a forum for genuinely interdisciplinary and 
intertextual discussions of culture. 
Published twice a year. Annual subscription: 
$12.00 individuals; $24.00 institutions. 
Additional foreign postage: $4.00 surface. 

To order, write to: 
Journals Manager 
INDIANA 

h UNIVERSITY PRESS 
Tenth and Morton Streets, Bloomington, IN 47405 
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NEW FRoM INDIANA I 

Feminist 

Perspectives 
in Philosophy 
Edited by Morwenna Griffiths 
and Margaret Whitford 
The essays in this book introduce to 
American readers the work of a group 
of British feminist philosophers, 
representing both the Continental and 
the analytic traditions, who argue that 
philosophy is in urgent need of a feminist perspective. Addressing 
such topics as ethics and gender, autonomy and pornography, auton- 
omy and identity, and realism versus relativism, the authors demon- 
strate that not only political philosophy but also epistemology, ontol- 
ogy, philosophy of mind, and ethics are deeply affected by feminist 
reconceptualizations. 
cloth $35.00 paper $12.95 
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Feminism and 

IMethodology 
Social Science Issues 
Edited by Sandra Harding 
In this collection, Sandra Harding interrogates some 
of the classic essays from the last fifteen years of 
feminist social science literature in order to explore 
the basic and troubling questions about science and 
social experience, gender, and politics which they 
raise. A valuable introduction to crucial methodolog- 
ical and epistemological issues. 
cloth $29.95 paper $10.95 

To order, write or call: 

INDIANA 
UNIVERSITY PRESS ^r 

Tenth and Morton Streets, Bloomington, IN 47405 
'S;Z\ F812-335-6804 
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Since 1890, a resource of contemporary, 
interdisciplinary perspectives 

Ethics is devoted to the study of the ideas and principles that form 
the basis for individual and collective action. Contributors examine 
and debate the full scope of ethical issues in moral philosophy, 
political theory, public policy, jurisprudence, and the social sciences. 

Publishing about L000 pages each volume, Ethics presents about 
30% more material than many other philosophical journals, and has 
the largest circulation of scholarly journals in social philosophy. 

Ethics' international editorial board consists of scholars from all 
relevant disciplines: psychology, theology, anthropology, social 
choice theory, philosophy political science, and law. Together they 
provide you with the interdisciplinary exposure and synthesis of 
knowledge so necessary to your work. 

Ethics frequently publishes symposia and special issues, which 
bring concentrated attention to subjects of particular interest. Count 
on Ethics to engage you in today's significant intellectual 
controversies. 

Ethics reviews more books than any other joural in the field, 
bringing you incisive coverage of about 200 new publications in 
each volume. Choose the next additions to your collection from 
Ethics' complete source. 

an international journal of social, 
political, and legal philosophy 

One-year subscription rates: Institutions: $45.00; Individuals: $25.00; 
APA Individual Members: $20.00; Students (with copy of ID): $18.00. Outside 
USA add $3.00. Visa or Master Card accepted. Send complete charge card 
information, purchase order, or payment to The University of Chicago Press, 
Journals Division, Dept. SW7SA, P.O. Box 37005, Chicago, IL 60637. 
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Editor: Ann Kibbey 
University of Colorado, Boulder 

In the spring of 1988, the University of Texas Press will begin publication 
of Genders, the first journal in the arts and humanities to make issues of 

gender its principal concern. Genders will initiate new theoretical per- 
spectives by developing the range of possibilities offered in discourse 

analysis, historical interpretation, literary and art criticism, semiotics, and 

psychoanalytic theory. The significance of sexuality and gender in rela- 
tion to particular historical periods or cultures will be explored as well as 
the representation of gender in the works of specific artists, critics or 
historians. 

THE FIRST ISSUE: 
Catherine Gallagher, Tory Feminism: The Politics of the Female Subject in 
Seventeenth Century England. 

Mary Wilson Carpenter, "A Bit of Her Flesh": Circumcision and "The Signification 
of the Phallus" in Daniel Deronda. 

Jonathan Weinberg, "It's in the Can": Jasper Johns and the Anal Society. 
Christopher Craft, "Descend and Touch and Enter". Tennyson's Strange Manner 
of Address. 

Nancy D. Campbell, The Oscillating Embrace: Subjection and Interpellation in 
Barbara Kruger's Art. 

Andrew Parker, Holding the Fort! Instituting Genders, Engendering Institutions. 
Eve Kosofsky Sedgwick, Privilege of Unknowing: Lesbianism and Epistemology 
in Diderot. 

IN FORTHCOMING ISSUES: 
Jonathan Dollimore on Wilde and Gide. 
Lou Ratt6 on Bengali literary production. 
Linda Nochlin on race and gender in colonialist representation. 
Fedwa Malti-Douglas on blindness and sexuality in Arabic literature. 

Genders is published triannually in March, July and November. 
Single copy rates: Individual $8, Institution $11 

Foreign postage, add $1.50 
Yearly subscription rates: Individual $21, Institutions $30 

Foreign postage, add $3 

University of Texas Press Journals, P.O. Box 7819, Austin, Texas 78713 



THE JOU&NAL OF THE BRITISH 
SOCIETY FORt PHENOMENOLOfY 

An International Review of Philosophy and the Human Sciences 

EDITOR: WOLFE MAYS 

Volume 19, No. 2, May 1988 
Articles 
The Post-Modern Interpretation of History: A Phenomenological-Hermeneutical 

Critique, by James L. Marsh 
Arendt's Appropriation of Kant's Theory of Judgment, by Bernard Flynn 

Computer Composition and Works of Music: Variation on a Theme of Ingarden, by 
M. Simons 

Husserl's Logical Invstigations and Contemporary Issues in Philosophy of Science, 
by Rose-Mary Sargent 

Towards a Founcdtionsl Programme for Legal Studies, by Michael Salter 
A Critical Study of Huasel and Intentionaliy I, by Dallas Willard 

Reviews and Notes 
The JBSP publishes papers on phenomenology and existential philosophy as well as 
contributions from other fields of philosophy. Papers from workers in the Humani- 
ties and human sciences interested in the philosophy of their subject will be welcome. 
All papers and books for review to be sent to the Editor: Dr. Wolfe Mays, Department 
of Philosophy, University of Manchester, Manchester M 13 9PL, England. Subscrip- 
tion and advertisement enquiries to be sent to the publishers: Haigh and Hochland 
Ltd., The Precinct Centre, Oxford Road, Manchester 13, England. i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

CONDITIONS 

A FEMINIST MAGAZINE OF WRITING BY WOMEN WITH AN EMPHASIS ON 
WRITING BY LESBIANS 

visuals essays fiction reviews drama poetry 

SUBSCRIPTIONS: $18, Individual; $28, Institution; $12, "Hardship" rate; $23, 60, more 
$80, Supporting Subscriptions; Single issue, $7; Back Issue, $4; Overseas: add $2.50 per 
subscription and 50C for each additional copy. 
(All single issues for institutions: $9) 

We can accept only pre-paid individual subscriptons. 
40% discount on bookstore orders of five or more copies. 
Free to women in prison and mental institutions. 

Make checks payable to: 

CONDITIONS 
P.O. BOX 56 

VAN BRUNT STATION 
BROOKLYN, NEW YORK 11215 



literature 
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music and humanities 

photography 
fine arts 

CI provides you with the intense and broad exposure so necessary to 
creative development. 

C's "Critical Response" section challenges your mind. Encouraging 
dialogue and debate, Cl is controversial, provocative - always lively 
and interesting. 
With frequent special issues focusing on areas of vital concern, CI 
brings you "books" before they're actually published as books for the 
general market. Subscribers have built their library with such recent 
classics as Canons, The Politics of Interpretation, Writing and Sexual 
Difference, On Narrative, On Metaphor, The Language of Images, 
Against Theory, and "Race," Writing, and Difference. 

Range and Critical focus - Critical Inquiry 

Edited by W. J. T. Mitchell, Robert E. Streeter, Robert von Hallberg, Joel 
Snyder, Francoise Meltzer, Elizabeth lelsinger, Arnold Davidson 

One-year subscription rates: Individuals: $29.00; Institutions: $58; Students 
with copy of ID: $20.00. Outside USA add $3.50. Visa or MasterCard 
accepted. To subscribe send complete charge card information, purchase order, 
or payment to The University of Chicago Press, Jourals Division, Dept. SS7SA, 
P.O. Box 37005, Chicago, IL 60637. 
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An Interdisciplinary Journal of Philosophy 
Editor: Alastair Hannay 

VoL 31 No. 1, March 1988 

* Peter Skagestad: On History's Witness Stand: Rubashov, Bukharin, 
and the Logic of Totalitarianism 

* Paul Seabright: Objectivity, Disagreement, and Projectibility 
? Harold I. Brown: Normative Epistemology and Naturalized Episte- 

mology 
? B.J. Garrett. Best-candidate Theories and Identity: Reply to Brennan 
* Andrew Brennan. Reply to Garrett 
? Richard C. Jennings: Alternative Mathematics and the Strong Pro- 

gramme: Reply to Triplett 
* Maurice A. Finocchiaro. Science and Society in Newton and Marx 

(Georgy Markus, Language and Production: A Critique of the Para- 
digms, Gideon Freudenthal, Atom and Individual in the Age of New- 
ton: On the Genesis of the Mechanistic World View) 

_______----------------------______-____ 
To: Norwegian University Press 

P O Box 2959 Toyen, 0608 Oslo 6, Norway 
E1 Please enter my subscription to INQUIRY (4 issues per year) 

Rates 1988 (postage included) Airmailed to subscribers in the Americas 

Nordic countries only: O Institutions NOK 400,- O Individuals NOK 205,- 
All other countries: O Institutions USD 67.00 E Individuals USD 34.00 

(Single issues: NOK 125,-/USD 21.00 plus postage) 
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GRADUATE WOMEN'S 

STUDIES 

SPECIALIZATION 

In The M.A. in Philosophy 

* Earn credentials in both Philosophy and Women's 
Studies in one 12-month program 

* Assist in and qualify to teach both subjects 
* Engage in independent feminist research 
* Work closely with highly qualified interdisciplinary 

faculty 
* Gain valuable experience in women-oriented 

institutions and activities 
* Assistantships available 

Write today: 

Dr. Margaret A. Simons 
Graduate Women's Studies Advisor 

Dept. of Philosophical Studies 
Box 1433 

SOUTHERN ILLINOIS UNIVERSITY 
AT EDWARDSVILLE 

Edwardsville, IL 62026-1433 

An Affirmative Action, Equal Opportunity Employer 



The Johns Hopkins University Press 

diacritics 
a review of contemporary criticism 

Debra Castillo, Editor 

Diacritics is the preeminent forum for contemporary literature and critical 
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