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ABSTRACT

This research aims to evaluate the attempts of Anglo-Saxon feminists to elaborate
_a new practice for the natural sciences. It focuses on biology, a discipline which extends
beyond the realm of social science, and on which basis feminist critics have undertaken to
reform the norms of scientific practice and to recast scientific epistemology. The central
question of this research is: Is a feminist science of biology possible, both
epistemologically and as a social practice? If so, what would it be like; and under what
kind of practical conditions?

The arguments of this thesis are developed in three steps. The first part consists of an
analytical assessment of the strengths and weaknesses of the feminist critiques and
suggestions to reform the scientific norms of biological research, including what many of
them see as ’context-bound scientific canons’ such as ’objectivity’. These criticisms thus
range from theory choice to the very epistemological foundations of biology which are
all conceived of as contributing to the development of spurious explanations of women’s
biology and behaviours. This first part more specifically highlights the paradox entailed
by the need for feminists to justify their new epistemology on the basis of frameworks bor-
rowed from a sociology of knowledge that emphasizes a (de)constructionist or a relativist
stance on the legitimation of scientific knowledge, while, at the same time, they are forced
to argue that feminist biology is ’better’ and ’truer’ from all points of view. I suggest that
feminist science could be vindicated without resorting to the constraints of a local,
context-bound stance on rationality and epistemology which appears hardly congenial to the
resolution of the current scientific divergences between feminist and ’mainstream’
biologists.

The second part investigates the contribution of sociologists of knowledge and
philosophers, focusing more specifically on Habermas, Hesse, and Gellner. It aims at

shedding light on the particularities of both the ontologies and social norms and values that



distinguish the epistemologies of the social and natural sciences. It is believed that these
aspects need to be discussed more fully in order to elicit the models of explanations used
in biology and the criteria of validation that feminists could not dispense with in their
projects of implementing the practice and knowledge produced by feminist biologists. Then,
upon an examination of the epistemological issues raised in biology per se and of the
scientific critique advanced by radical scientists and ’dialectical biologists’, it is suggested
that it is mainly because of the hybrid cognitive nature of the life sciences that a chasm
between feminist discourse about science and feminist practice of biology emerged. In other
words, the strong reliance of biological mode of enquiry on both the values and ontology
predicating critical theory and interpretive studies, and the more pragmatic values (and
methodological commitmenfs) rooted in the instrumental/empirical sciences, might explain
why discrepancies progressively emerged between the theoretical elaboration of a feminist
science (mainly inspired by reflections about the social sciences) and the actual practical
implementations carried out by feminist biologists. A comparison between those two levels
of feminist science (i.e. discourse and practice) will enable us to test this hypothesis.
The third part of the thesis analyses interviews of mainstream biologists and two case
studies of practising feminist biologists. First, it shows the points of convergence and
rupture between the norms of practice in conventional biology and in feminist biology.
Secondly, it highlights the originality of the actual contribution that feminists have made
in the domain of biology both sociologically and scientifically (i.e. epistemologically,
methodologically, conceptually). Thirdly, it discerns the gaps and continuity between
feminist theory and feminist practice of science. It also suggests, however, that the
resistance of mainstream biologists to the feminist critiques and concrete projects of biology
in the past decade remain partly political (i.e. hostility to feminism) and normative (i.e.
according to institutionally acceptable scientific rules). For, while the idea of a feminist
biology derives fruitfully some original conceptual tools and designs of enquiry from the

social sciences (especially in the areas human biology and clinically-oriented research), one



can as yet recognize that the epistemological conditions and methodological norms of
production biological knowledge nevertheless constitute the shared framework of both
feminist and mainstream researchers in most areas of biology. Hence, the shift of recent
feminist critics of science (such as Harding and Longino), from an
epistemologically-oriented critique of scientific knowledge to a critique in terms of theory
building and ideological assumptions, may appear as more fruitful in the institutional

legitimation and advent of concrete projects of feminist biology.
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INTRODUCTION

Statement of the Problem and Research Goals

This research endeavours to evaluate the attempts of Anglo-Saxon feminists to
enunciate a new scientific practice for the natural sciences. It focuses on biology, a
discipline which extends beyond -- so it seems -- the realm of the social sciences. It is from
biology that feminist critics have set out to develop a new approach to scientific research,
comprising methodological and theoretical changes in scientific research conventions, and
not least, a reformulation of scientific epistemology itself. Complementing, or perhaps
preceding these changes, feminists also aim to reform the gendered division of scientific
labour and the organization of scientific activity. Therefore, it must be stressed from the
outset that any evaluation of both the feminist critiques of biology proposed in theory by
social scientists and other critics, and the actual attempts of practising biologists to
implement concrete projects of ’feminist biology’ must appeal to several sociological
arguments rather than to epistemological or scientific analyses alone'.

As this thesis will demonstrate, there are diverse critical tendencies in the feminist
challenge of science but all of them ultimately call into question the ideological and
political structure of the whole social system from which science is derived and acquires
its credibility. It must be borne in mind also that in the feminist critiques of scientific
knowledge more generally, the target has usually been the macro-structure of science, such
as its "patriarchal ideology’, its ’androcentric culture’ and the ’rational ethos’ of scientists,
rather than the micro-aspects of decision-making in the laboratory as such.

Feminists have built their main critiques of biology on the basis of a sociology of
scientific knowledge. The standpoint of a sociology of knowledge assumes that both the

epistemological tenets of the scientific enterprise and the specific assumptions underlying
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scientific theories are socially embedded. For feminists therefore, epistemological canons
and scientific theories are in fact the reflections of social norms (or ideologies) which are
not universally true but rather bound to change.

For feminists, the canons and theories of the natural sciences mirror patriarchal
interests and androcentric world-views. In biology especially, theoretical assumptions reflect
the patterns of social relations characteristic of the patriarchal, male-centred system of
social life. For feminists'it is first and foremost -- if not exclusively -- biological theories
about women that are male-centred (and biased). The dichotomy between culture and nature
in the explanation of sexual dimorphism and the ’reduction’ of women’s behaviours to
biological causes are paramount examples of concepts and social norms that impregnate
biological theories with male biases. Once publicized more widely outside the scientific
circles, these theories maintain, via their ideological authority, the oppression of women
within the family, the health care system, the labour market and back again into the
scientific organization itself. Moreover, even the norms of method according to which those
theories are tested and believed to be true and objective reflect ideological and political
biases. Hence, it is spurious to think that theory and methodology are universal and bias-
free. Rather, they constitute ’context-bound’ norms, derived from the social system
dominated by men. In brief, the central argument of feminists is that patriarchal and
androcentric beliefs and representations of nature loom large in both the production and
legitimation of biological theories about women and about the differences between the
sexes.

A crucial question feminist philosophers and critics of science have therefore started
addressing is: why is it that, in spite of their questionable universality and their adverse
impact on the ways society treats women, these theories still remain largely uncriticized?
Also, on what grounds are we to justify feminist biological theories as ’better’ or ’truer’
alternatives to ’patriarchal’ and ’male-biased’ theories, if we assume that knowledge is

"ideological’ and context-bound?
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A great number of feminists have argued that should changes in social norms and
ideology congenial to feminist movements arise, then the emancipation of women and their
full participation in decision-making ought to occur. This would in turn favour, as part of
wide-ranging societal transformations, a new kind of science based on feminist thought and
women’s social practice and values including the normalisation’ of women’s experiences
as questions relevant to a new research agenda. In such a *world’, theories produced by
feminist scientists would ultimately be accepted as legitimate and the hitherto 'unorthodox’
methods underlying them would be deemed epistemologically acceptable.

A major problem with the standpoint of these feminists however, is that it treats
current natural science as totally patriarchal and hence, that it must be totally eradicated.
Another problem concerns the adequacy of ’feminine values’ to replace scientific cum
patriarchal values in the production of ’better’ and ’truer’ knowledge. Feminist authors treat
’feminine values’ (or ’feminine practice’) as a vague concept encompassing diverse forms
of ’personal inclinations’ and aspects of social practice. I would suggest that *feminine
values’ need to be differentiated on sociological, political, and epistemological grounds if
they are to be of any use in the analysis of scientific knowledge production and more
importantly, in the implementation of concrete projects of feminist biology. A closer
investigation of the socio-political and epistemological aspects of the production of
biological knowledge is therefore needed in order to illuminate the strengths and limitations
of feminist theories of science as a platform for the implementation of concrete and viable
projects of feminist biology.

It is my first contention that a more *detached’ examination of epistemology and the
process of theory-building in biological science would help to spell out more adequately
which aspects of ’traditional’ biology are worth retaining in the actual projects of feminist
biology. This should be done co-jointly with an examination of the socio-political factors
favouring/hindering the institutional legitimacy of projects being advanced by feminist

biologists. Secondly I shall argue that, from the point of view of cognition, aspects relative
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to the political awareness of scientists, their ’common-sense’ experiences, their social
interests, their ’emotional inclinations’ and lastly, their professional power of negotiation

are relevant to scientific production but only in some areas of biological research and

subjects of study and not necessarily in others. Nevertheless, many feminist theoreticians
tend to apply their ’socio-political’ analysis of science and the thesis of a ’feminine’
practice of biology to a cognitive process that I consider far more complex and far less
’common-sensical’ than they assume it to be. These are the conclusions that I shall draw
from a review of the feminist literature on biology and science in Part I of the thesis. These
conclusions will be buttressed in Part II by an epistemological analysis, and in Part IIT by
our empirical fieldwork.

One should want to stress at this point that the collective role of women in the
constitution of a feminist science remains empirically and theoretically problematic. Women
do not form a homogeneous group in terms of social interests or political militancy in spite
of sharing substantially the living experiences of a dominated group within patriarchy
(Harding 1986a; Halberg 1989). Even though feminist theories of science generally consider
women as key agents in the transformation of scientific practice, the empirical evidence
mustered in this connection is tenuous. The ’feminine’ values that could infiltrate science
and might transform it are manifold, and the increasing number of women in science is, in
the same vein, likely to converted in different ways. One of the ways the feminine values
have actually been converted is contrary to feminist goals. Because women are usually
’clean’ and meticulous manual workers, several have been assigned -- or have even
preferred -- to do the ’technical’ rather than the ’intellectual’ work in the laboratory, instead
of ’emancipating’ themselves from the status quo in the gender segregation of laboratory
work.

In this thesis we shall deal with the question of *feminine values’ and the impact
of women’s presence in biology as a problematic aspect of the notion of feminist biology.

But the central issue this thesis will address concerns the problems that feminists have had

13



in synthesizing their criticisms of science on the one hand, and the practical conditions of
implementation of projects of ’feminist biology’ on the other. Feminist theoreticians have
hitherto devised rather unsatisfactory models of feminist science and have not reached a
consensus on the aim and scope of their critiques (see Harding 1986b, 1989; Hawkesworth
1989; Schiebinger 1987). Feminist philosophers, social scientists and biologists who have
contributed to a critique of biology as yet do not agree if their criticisms are merely
political and organizational (as in the works of a majority of historians and science
educationalists), or if they announce a new theoretical and methodological approach which
might involve a re-evaluation of the epistemological foundations of natural science proper.
The examination of two of the few existing cases of feminist biological practice in Part III
of this thesis should help to shed light on this question and assess the ’potential for action’

of theories of science advanced by feminist theoreticians.

Feminist approaches to scientific knowledge
and the issue of ’feminine values’

There are various tendencies in feminist studies of science covering historiographies
of women in science and education, political analyses of the scientific structure with respect
to gender, and critiques of scientific epistemology.

Regarding epistemology, Sandra Harding distinguishes three avenues that feminists
may consider as forming a feminist sociology of scientific knowledge: feminist empiricism,
the feminist standpoint and feminist postmodernism (1983, 1986b). She claims that the first
two constitute concrete research practices currently adopted by feminists. Both challenge
the conventional nature of scientific 'objectivity’ by voicing their feminist orientation, but
retain the powerful insight of what may be called a ’critical realism grounded in social
experiences’ (1989, 1990). Postmodernism however, poses problems. While in the other two
feminist epistemologies, the standards of objectivity and the realist stance on knowledge

are preserved, in postmodernism, in contrast, relativism of bodies of knowledge is invoked,
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and the absence of any ’Archimedean’ point of view precludes the possibility of validating
any beliefs at the expense of others. The cognitive aim of postmodernism is critical and
self-reflexive rather than instrumental. According to Harding, postmodernism is essential
because it helps to deter the fetichism of formal categories of epistemology and
methodology which are likely to obstruct the use of appropriate tools and relevant evidence
for certain research problems as they did in the early struggles for the development of
women’s studies, and stifle a more comprehensive understanding of social reality (Harding
1987a). Also, postmodernism may be seen as a ’safety net’ for feminist research, lest
feminists themselves unwarrantedly reproduce classist, racist, and sexist theorizing (Harding
1986a, 1987a).

Harding’s point of view was appropriated by Hawkesworth (1989) but she stressed
that she did not approve of a total dismissal of rationality and critical realism. She argues
that what she calls the ’feminist critical epistemology’, must preserve at least some ’quasi-
universal’ standards of inquiry and validation, as these standards must be invoked if
feminists "are to make a successful assault upon erroneous misogynist claims"
(Hawkesworth 1990, 423).

Hawkesworth also maintains that psychological or ’functional’ analyses (i.e. those
which claim the potential of 'feminine values’ to replace ’masculine’ scientific norms)
cannot be substituted for epistemological discussions in feminism. In discussing
epistemology, one ought to focus on the ’known’ rather than the ’knower’, and on the
nature of knowledge and validity claims rather than human (read: male versus female)
motivations. Having said that, she does not dispute the utility of conducting investigations
into *motivations’, for these may at least reveal some of the ’sources of errors’ that affect
our conceptions and perceptions of the world (1990). For this reason, Hawkesworth
indicates that ’feminine values’ can contribute to change theory-building in science but
cannot be substituted for standards of objectivity, logical inference and rational

argumentation.
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Schiebinger (1987) and H. Rose (1983, 1986, 1987) among others, grapple with the

question of how to articulate the feminine values (i.e. the attitudes towards people and

nature and the predispositions ascribed to women as a social group) and feminist action (i.e.
the militancy and concrete courses of action of feminists).

Upon a re-reading of the role of women in the history of science, Schiebinger sees
the ’feminine’ and the ’feminist’ articulated in different ways throughout history. She is
reluctant to associate the two in any rigid way. She prefers to see their interplay as
grounded in practice and to investigate it by means of individual historical cases rather than
invoke a general theory to explain it. On the other hand, Rose definitely claims the prime
importance of feminist thought and action in the elaboration of a feminist, ’'women-centred’
biology. She does not dispute the import of feminine values in the development of a new
practice for the natural sciences but she gives a crucial importance to the role of catalyst
played by the feminist ’vanguard’ of the women’s movement.

Ultimately however, the articulation of feminine values and feminist programmes
of action underlies theoretical flaws similar to those involved in the development of a
Marxist praxis of the working class. Feminist theoreticians tend to respond dogmatically
to ’incoherences’ in the traditional practices of women scientists rather than recast their
theory of scientific knowledge on different epistemological grounds. It is hoped that the
analytical examination of Parts I and II of this thesis and the empirical fieldwork of Part
I will shed some light on the problems incurred by feminist theory in relation to the issues
exposed above.

Although there are very few feminists who pursue biological research proper (all of
whom are women), it is fundamental to assess their actual scientific production at this stage
of the development of feminist thought about science. Moreover, since feminist thought is
by definition oriented towards action, it is important to evaluate how feminist theory and
action relate to each other in terms of both political struggles and cognitive conditions of

scientific knowledge in the natural sciences.
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Plan _and Method of Research

This thesis will argue that the feminist criticisms of biology concerning both the
scientific and the organizational aspects of biological science deserve credit, however they
fall short of mapping out a fully-fledged and viable project of feminist biological practice.
Feminist theory underestimates the epistemological bases that current ’patriarchal’ biology
provides for the legitimacy of concrete projects of feminist biology.

It seems particularly worthwhile at this point to define what is meant by
’epistemology’ in order to give an idea of the type of discussion we shall address in this
thesis. Epistemology is defined as a general theory of knowledge which predicates the
criteria of valid knowledge and the (methodological) procedures which help to distinguish
why some scientific theories are ’truer’ than others, or between valid and non-valid theories
(Dancy 1985; Gellner 1959, 1964, 1974, 1982; Habermas 1974, 1976, 1979, 1984; Hesse
1974, 1980a, 1980b; Lakatos 1970; Popper 1959, 1969, 1972; Toulmin 1972). With respect
to natural science, the epistemological issue of validity (and ’truth’) is closely connected
to the ontological issue of the character of nature (or ’reality’) and the practical conditions
enabling humans to acquire knowledge of it.

In modern epistemological debates, the main question is not so much to do with
rationalism versus empiricism but more to do with the scope of, and interplay between,
social influences and causal determinism of reality on our representations and

interpretations of ’facts’. In this context the notion of epistemological canons refers to those

’hard core’ tenets (or conditions of possibility of knowledge) that are not local or ascribed
to any social agents in particular but represent ’quasi-universal’ constraints on validity-
claims in knowledge, the 'mega-level’ of social and empirical constraints on human
knowledge. |

This thesis does not dispute the idea that epistemology is partly rooted in the history

of human thought and socially entrenched thereof. The idea implied is that "epistemological
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canons’ are not always locally-specific norms of production and validation of knowledge.
These ’canons’ or ’'mega-norms’ seem to transcend any social ascription, and the
historiography of modern natural science makes us argue for the existence of such guasi-
universal 'norms of epistemology’. This view borrows from the arguments of Hesse about
’scientific logical inferences’, the *network model of theories’, and the *pragmatic criterion’
(1974, 1980a), and those of Gellner about *cognitive selectors’, empiricism, and experiences
of the senses that we shall discuss more thoroughly in chapter 3.

With respect to biology, epistemology indicates how ’theory-building’ ought to be
ideally conceptualized, and which methods and techniques of enquiry ideally ought to be
used in the *discovery’ and ’validation’ of knowledge about living organisms, human beings
and ’lower forms’ of life. ‘

Therefore the first objective of this research is to highlight the limitations (and
contradictions) of feminist theoretical and critical writings. Although some of the so-
ciological arguments of feminists concerning the domination of men and patriarchs over
biology are justified, a total neglect of issues more specific to the epistemology of the
empirico-analytical sciences and of biology is misguided. The working out of a viable
theory of scientific knowledge and defence of a ’feminist method’ applicable to the natural
sciences as a whole, and particularly to biology must confront these issues more
systematically. For these reasons, the projects of feminist biology devised by feminist
theorists do not appear very convincing and there remains serious doubts about the
possibility of implementing them. Also, by being overly provocative and critical, feminist
theoretical discourse has tended to arouse resistance on the part of mainstream biologists
and as a consequence, has undercut the scientific credibility that certain feminist biological
theories would have received otherwise.

However, this thesis does not imply that all the feminist biological theories and
explanations about women’s biology are not scientifically and epistemologically sound.

Indeed several new theories, concepts and explanations developed by feminist biologists are
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grounded in the epistemological canons governing the justification of scientific results in
the empirico-analytical sciences, such as the canons of critical realism and the criteria of
empirical falsificationism. As such, the historiographical evidence reviewed and the
empirical material mustered in this research show that some feminist biological theories
may well be vindicated within the very confines of 'mainstream biology’. Indeed, the
beliefs of practising feminist biologists in various degrees of critical realism, and their
apparent adherence to the Popperian empiricist falsificationist theory of scientific
knowledge constitute important anchors of legitimacy for their undertakings. Feminist
biologists do not seem to avoid these ’ultimate rules’ of scientific practice but rather stand
by them, disregarding feminist critics and theoreticians.

I therefore believe that an empirical study of the practice and works of feminist
biologists would help to clarify the scope and ’true nature’ of feminists’ contribution to
biological science. Only in this way can we appraise satisfactorily the weight of political
and organizational reasons (e.g. political hostility, institutional orthodoxy) on the one hand,
and of scientific norms of practice on the other, ruling against the idea of a feminist
biology. In brief we shall look for explanations of why feminist biology has so far had an

extremely limited response, both politically and scientifically, from within the community
of biologists. It is hoped that the field studies will also help to shed light on the issue of

’feminine values’ and women’s participation in the development of a feminist biology, by
qualifying the weight they should be accorded within a sociological theory of scientific
knowledge. This will be done by exploring whether the gender variable affects the
discourse of biologists on matters related to feminism in biology.

As mentioned earlier, the present project will be carried out in three steps. First,
there will be an analytical assessment of the strong and weak points of the feminist
critiques and attempts to reformulate scientific epistemology as a basis for new, less male-
biased norms of scientific practice in biology. Chapter 1 deals with the particular criticisms

of biology which feminists have advanced and chapter 2 examines more generally their
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theories of the structure and aims of the scientific institution, the scientific method and its
epistemological *foundations’, and their suggestions for the construction of a new ’feminist’
science practice.

This critical review will be followed, in Part II of the thesis, by an exploration of
the conditions of possibility of the project(s) of feminist biology as enunciated in the
feminist literature surveyed in Part I. Chapter 3 includes a discussion of the differences in
the epistemologies of the human (and social), and natural sciences emphasizing the
specificity, methodological and theoretical, of biology. Chapter 4 is an overview of the
scientific debates and social controversies which biological research has produced. It
examines, as a case in point, the scientific project of Radical Scientists and the Dialectics
of Biology Group. On the basis of this discussion, this thesis argues that feminists must
first define more strictly the scope of their critiques. Secondly, they must make a stand on
the legitimacy of the new body of knowledge they produced, in accordance with their aims
of denouncing ’patriarchal biology’ on the one hand, and of justifying ’feminist biology’
as being a ’better’, ’truer’ form of knowledge on the other.

Part III of the thesis investigates the oral and written material documenting the

points of convergence and divergence between feminist theory, mainstream discourses about

biology and feminist practice of biology. In chapter 6, an analysis of interviews with prac-

tising British male and female biologists will be presented and contrasted with the critiques
of feminists theoreticians. We shall survey mainly the following themes: opinions about
organizational issues of research work, especially in light of the integration of women; the
scientific relevance of the debate between holism and reductionism in biology and of the
feminist critiques of reductionist theories of womens’ biology, behaviour and ’disorders’;
the potential role of women as a group in biological practice; and the impact of feminism
on biological research. As noted before, the last two issues are problematic in a sociological
theory of scientific knowledge, and we must therefore aim at documenting them in the

present research.
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Two case studies of feminist biologists were conducted in order to highlight further
the clashes between the theory and the practice of feminist biology. The first case study,
presented in chapter 7, is about the British zoologist Lynda Birke who is unique among

‘British feminists in that she is actually engaged in biological research and makes a strong
case for the idea of feminist biology. The second case study, detailed in chapter 8, is on
the Canadian-based Groupe de Recherche-Action en Biologie du Travail or GRABIT
(Group for Research-Action in Biology and Work). GRABIT represents, from an
institutional perspective, the most developed form of feminist biological practice, which
makes it a highly relevant case history. These interviews and case studies will aid in
comparing the discourse and practice of mainstream biologists and feminist biologists. It
is hoped that the results will provide elements for a much needed substantive appraisal of

the contribution of feminism to biology.

Sociology of Knowledge, Epistemology,

and Feminist Biology: Theoretical
Preliminaries

One could rightly argue that the sociology of knowledge has, over the past thirty
years, narrowed the boundaries separating the diverse areas of study it has traditionally
dealt with (Barnes 1974; Gurvitch 1966; Merton 1959; Wolff 1957; Abercrombie 1980;
Law 1986; Schutz 1962). These include the studies of religion, common sense and popular
beliefs, political ideologies and scientific knowledge. On the other hand, one may contend
that the sociology of scientific knowledge has not become an integrated area of study as
such, for it may be divided into several branches of study depending on what sociologists
focus their attention on.

For instance, one may decide to focus on the importance of the dominant ideology,
culture of the time or scientific heritage on the acceptance of new scientific knowledge.

This type of approach is typical of the field of the history of science from which
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sociologists borrow heavily and to which, in turn, they contribute theoretically (Mendelsohn
1977).

In contrast, one may decide to question the epistemological canons of science
separately from the sociological factors. This type of investigation has more to do with the
philosophy of science and what has come to be 'the internal approach’ to scientific
knowledge -- as opposed to the ’external approach’ stressing the social embeddedness of
all knowledge (Knorr-Cetina & Mulkay 1983; Hull 1988).

Since the early sixties, there has been a great deal of effort to try to link the
epistemological questions with the concerns of the sociology of scientific knowledge. These
attempts aimed to ’salvage’ the ideals of rationality and 'true’ knowledge. The works of
Habermas emerge as an attempt to remove the cognitive scepticism inherited from the
Frankfurt School (Habermas 1970, 1974, 1976). Those of Popper (Popper 1957, 1959, 1969,
1972) can be seen as an attempt to overturn the epistemological vacuum left by the failure
of Logical Positivism to ground ’true’ knowledge in universal, hard core foundations.
Although these philosophers represent two different traditions, one more rationalist, the
other more empiricist, both epitomize the refusal to give in to the scepticism voiced in the
epistemological perspectives of cognitive relativism, Wittgenstein’s philosophy and the
phenomenologists, and postmodernism.

One must acknowledge that the difficulties of surmounting the problem of cognitive
relativism has unsurprisingly given more clout to a ’strong programme’ in the sociology of
science (Barnes 1974; Barnes and Bloor 1982; Bloor 1976). The ’strong programme’ has
inspired several ’contextual’ studies of scientific practice at a micro-level (Collins 1985;
Knorr-Cetina and Mulkay 1983; Law 1986). In these studies, the construction of scientific
facts guides the research designs, and the ’traditional’ concerns of epistemology are
considered irrelevant. These studies illustrate that the negotiations over the meanings and
accuracy of experimental or observational evidence are in fact the core of scientific

practice, and that what scientists believe to be the search for ’independent’ empirical
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evidence of theories is simply not what they suppose it to be.

The ’strong programme’ also seems to have spurred an increased number of
ethnomethodology-inspired analyses of laboratory work (mainly oriented towards
conversational analysis) (Latour & Woolgar 1979; Lynch 1982, 1988; Woolgar 1982). This
new tradition in the sociology of science has produced many well-documented studies, very
rich in empirical content, and dealing with the observable aspects of science at a
micro-level. It posits that science ought to be observed via the ways scientists work,
communicate and abide by the 'norms’ of production .in the scientific institution, and that
sociologists should not take for granted what scientists perceive as being the rules they
pretend to be complying with.

There has rarely been an attempt to relate these micro-features of scientific practice
to the cultural and historical context in which specific scientific activities evolve and
*survive’ (Harré 1983; Chalmers 1988; Knorr-Cetina & Cicourel 1981). In such studies the
impact of political and institutional negotiations on the production of scientific knowledge
seems to be overstated at the expense of an examination of the epistemological conditions
which might also have contributed to the success and ’progress’ of modern science as a
form of knowledge (Hollis and Lukes 1982; Chalmers 1988; Manicas and Rosenberg 1988;
Hesse 1980a, 1980b; Sayers 1985; Hull 1989), or a 'moral order’ as Harré (1983, 1986)
would advance.

Likewise, science has been studied as ’a system of organized knowledge’ or 'Big
Science’, operating and legitimating itself in close relationship with other systems like
industry, the welfare state, defence and warfare, medicalization (Bernal 1939; Habermas
1970, 1978; Rose and Rose 1969, 1976a; Sklair 1973). I believe that an understanding of
the reasons why it has gained so much stature as a form of knowledge might gain from
analyses focusing on other levels of the scientific practice. Some ’hard-core’, 'mega-level’
criteria relating to epistemology, or even to a *moral order of rational conventions’ seem

to have played a role in the production and legitimation of scientific knowledge which
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strictly local, socially specific and sociologically identifiable variables do not explain
satisfactorily (Habermas 1974, 1976, 1984; Hesse 1974, 1980a; Gellner 1974, 1982; Harré
1983, 1986; Hawkesworth 1989).

Over the past thirty years, the sociology of scientific knowledge has been largely
influenced by the Kuhnian outlook and the notion that scientific statements and inferences
are empirically underdetermined. That is to say, the evidence provided to prove a scientific
hypothesis never really covers all the possible evidence, for the main reason that theoretical
choices always limit the pool of observable facts considered relevant for the explanation
of the problems at hand. According to Kuhn, science always builds on a system of
techniques, concepts and instruments, within which a finite series of experiments is
accounted for, thus providing an artificially constructed terrain of empirical, observable and
testable evidence (Kuhn 1970a, 1970b). But there is a caveat. Firstly, Kuhn’s fails to get
rid of the idea of ’progress’ within a paradigm, and second, to theorize the actual
translations -- rather than incommensurability -- between paradigms.

Decades later, it is not unreasonable to say that the works in the sociology of
scientific knowledge still reflect the difficulties in coming to terms with the intellectual
heritage of contemporary, post-positivism epistemology. But I would contend that, in spite
of the ineluctability of the social and historical embeddedness of all forms of knowledge,
one does not necessarily have to succumb to the ideas of Kuhn’s *incommensurability’ (see
Hesse 1974; 1980a; Bernstein 1983), cognitive relativism (see Hollis and Lukes 1982; S.
Sayers 1985), or Feyerabend’s anarchistic perspective (Lakatos 1970; Harré 1983). This
research partakes to such a tradition.

On the basis of a sociology of scientific knowledge inspired by Kuhn, the Marxist
theory of ideology (itself elaborated by the Frankfurt School), the relativist or context-
bound analyses of knowledge, and postmodernism, feminist critics of science have
endeavoured to eradicate the androcentric and patriarchal assumptions and inferences

entering the scientific process of theory-building. Feminists have assumed that certain
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inferences developed about the causes of womens’ biology, behaviour and social
achievements are considered valid only because they stem from facts which are value-laden
in favour of males (i.e. androcentric values) and patriarchy (i.e. the values supporting the
systematic domination of males over females in society) (Fisher 1980; Hubbard 1979;
Merchant 1982; Harding and Hintikka 1983; Fee 1983; Keller 1985; Rose 1983, 1985).
They argue that the validity of these inferences underwrites the constraints of a patriarchal
system where empirical counter-evidence can hardly exist and, consequently, alternative
theories cannot readily be supported. Several feminists (Fee 1983, 1985; Birke 1986;
Brighton Women and Science Group 1980) have even advanced that a full recognition of
the feminist criticisms might be impossible in the present patriarchal context.

It is my contention that the majority of feminists have been mistaken in rejecting
more traditional canons of objectivity and rationality in the design of a new science. This
problem was foreseen by many feminist theoreticians (Keller 1982, 1987b; Longino and
Doell 1983; Fee 1985; Rosser 1985) and is now central in their discussions about
epistemology and scientific knowledge (Longino 1987, 1989; Harding 1986a, 1987a, 1989;
Saarinen 1988; Alcoff 1987; Hawkesworth 1989). Certainly, the adoption of a postmodern,
’deconstructionist’ outlook on science, inspired by the archaeology of knowledge of
Foucault (1970, 1972, 1980) whereby systems of knowledge are conceived of as 'regimes
of truth’ or political discourses, was favourable to the goal of unveiling dominant, pat-
riarchal ideologies pervading scientific theories about women. However, deconstructionism
hardly provides a conception of validity coherent with the avowed claims of feminists who
regard patriarchal biology as flawed from an ’Archimedean’ point of view. It is no surprise
that several feminists are now struggling with the problems of validity and truth-claims in
science and the justification of their critiques of biological theories and projects of feminist
biology (Longino 1987, 1989; Rosser 1987, 1988b; Harding 1987a, 1987b, 1989; Mura
1989; Birke 1986; Birke and Vines 1987).

In brief, feminists may have dismissed analyses of rationality too hastily, for the
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problem of relativism now lies bare in their hands and this undercuts their claim that
*feminist biology’ is better’, "truer’ and ’closer to reality’ than traditional biology.

One of the arguments of this thesis points to the relative absence of the works of
Habermas and Hesse in the writings of feminist theories of scientific knowledge. These two
authors have developed insights into relativism and rationality which represent an
improvement on the positions of the Frankfurt School, Kuhn, Foucault, and the ’Strong
Programme’. They have made seminal clarifications between the epistemologies of the
natural and the social sciences and given more clout to the notion of rationality and
continuity in the history of modern science, while not disputing the social and historical
embeddedness of human knowledge. They also have indirectly helped to illuminate the
specific problems of biological knowledge which feminist theoreticians have started
addressing but as yet, seem to have left largely unresolved. In this last analysis, it seems
unfortunate from a theoretical point of view, although not very surprising from a political
or 'dogmatic’ perspective, that Anglo-Saxon feminists have systematically overlooked such
’established’, yet prescient works.

For example, feminist theorists rarely distinguish among diverse scientific subject
matters and between the epistemological conditions lending themselves to the various
methods and models of explanation specific of the natural sciences, and those of the human
(and social) sciences. An examination of the feminist critiques of biological knowledge
shows that hermeneutic questions (dealing with human subjects and patterns of behaviour)
and the pragmatic or instrumental criterion of the empirico-analytical sciences (dealing with
non-intentional objects and organisms such as levels of hormones or physiological make-
ups) always are at the heart of these critical reflections. In this light, it is not surprising that
the main target of feminist critics of the natural sciences has been biology, for it lies at the
juncture of the living and the non-living, the human and the non-human, the social and the
physical sciences. I should suggest that the critiques of feminists with regard to natural

science in general, and biology in particular, only partly justify their attempts to build a
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'new’ feminist biology on grounds provided by a discussion of a sociology of the social
sciences. One must locate the biological questions addressed by feminists within a larger
epistemological debate in order to appreciate the real scope of projects of feminist biology.

_Only then should one contemplate the originality of feminists’ contribution to the
development of biological science, and assess the weight of the ’extra scientific’ opposition
that feminists have activated from 'mainstream biologists’.

The feminist critiques of science and projects of biology may well be taken as
examples for a sociology of scientific systems, thereby shedding some light on the political
and institutional reasons why feminists have had a rather limited impact on the biological
sciences compared with a more significant one in the social sciences. But I contend that
important epistemological problems also prevail in relation to the feminist positions on
biology and empirical science more generally. Hence, there may well be important
’scientific’ reasons why biologists do not accept the feminist critiques as valid, or the
feminist projects of biology as possible. This is why this thesis examines the types of
scientific problems addressed by both mainstream and feminist biologists. By comparing
them we shall identify the areas where feminist approaches to biological practice both
diverge from and converge with mainstream biology, and the areas where there seems to
be predominantly political and institutional constraints hindering a dialogue and fruitful
exchange.

In short, it is necessary that the strengths and weaknesses of discourses about
’feminist biology’ be evaluated from a sociological viewpoint and upon an epistemological
investigation of the current practical problems and controversies involved in the practice
of empirical science and hermeneutic studies, for there lies the core of the problematic
question of valid knowledge in human biology -- and feminist biology more particularly.
I contend that the strength of ’feminist biology’ should be sought in the actual empirical
research of feminist biologists rather than in the theoretical works of feminist critics. As

the results of the empirical studies conducted in this research will suggest, the strength of
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feminist biology is rooted in the defence of specific women-centred research interests (and
anti-patriarchal ideology) in the areas of bio-behavioural and health studies. It does not
reside in the creation of a new epistemology, but in the constitution of new conceptual and,
to a lesser extent, methodological tenets for biology. Having said that, feminists biologists
have in their actual practice struggled courageously to defend the use of the interview
techniques and interpretive methods in biological and clinical research. They also have
integrated conceptual categories relating specifically to female biology and the social
conditions of women into models of explanation of women’s health and women’s biology.
Inspired by feminist sociological theories and employing methods of investigation
developed in the social sciences, feminist biologists have presented new biological findings
applicable not only to women but also to men. This will be made clearer in the case studies
of the British biologist Lynda Birke and of the Canadian-based 'Research-Action Group in
Biology and Work’.

To summarize, this thesis argues that the feminist criticisms of biology have been
central in the constitution of new research designs and a specifically feminist research
agenda in biology. Feminist biologists have come to ask original research questions, by
focusing on certain techniques of investigation and analytical concepts which have been
omitted in the development of biology as a ’hard science’. As a result they have provided
new types of data on, and biological explanations of, human behaviours, *disorders’ and
ailments. They have not totally restated the criteria of validation of biological knowledge,
but only stressed the genuine role of human subjectivities (of women’s in particular) as part
of the evidence relevant to the process of enquiry in human biology. Hence they only have
had a minor or residual role in the implantation of a non-positivist, socially reflexive,

epistemology for the natural sciences.
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Endnotes

1) I deliberately excluded from my study the issues of bio-medical technologies for
two main reasons. First, I believed that the problems of ’in vitro’ fertilization and new
reproductive technologies are linked primarily to the medical profession and its social
power and less so to biology. Second, although the political aspects in NTR are very
relevant from the point of view of sociology, this should not lead us to neglect the
’cognitive’ aspects of biology from the point of view of a sociology of knowledge. Hence,
I preferred to concentrate on biological issues where politics is not immediately problematic
in accordance to my aim of testing the feminist theories of knowledge in the natural
sciences.
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CHAPTER 1

THE BIOLOGICAL THEORIES ADDRESSED BY FEMINISTS:
ON THE BIOLOGICAL ROOTS OF HUMAN ACTION

The common thread amongst feminist criticisms of biology is the attempt to show
how biology has mis-represented women and to correct these representations in favour of
a more accurate understanding of woman’s biology, social behaviour and social
opportunities with a view to women’s emancipation from patriarchal domination.

The evolution of sex differentiation has always been a question of importance in the
life sciences. As a consequence, the biological theories concerned with the problem of
human action and evolution have been the main targets of feminists. More importantly,
since science is extremely influential as an ideology, feminists have decided to address
biological theories more particularly because these theories are fertile grounds for a
scientific sanctioning of the idea of woman as the 'second sex’ or as the ’feeble sex’, and
therefore for reinforcing the patriarchal order.

The feminist criticisms of biological theories can be traced back to the turn of the
century in the fields of social medicine and psychology (Rosenberg 1982; Sayers 1982;
Harrison 1981)". In the nineteen-thirties and nineteen-forties, studies in anthropology gave
the feminist criticisms a second wind by challenging patriarchal ideas about the ’female
nature’ which had dominated that field. The empirical works of Mead and Benedict (in
Rosenberg 1982) and those more theoretical works of de Beauvoir (Beauvoir 1949) are
paramount in this respect. The feminist criticisms of science were given their impetus via
feminist anthropology in the 1970s. At that time feminist scholars systematically engaged
in debunking the 'male dominance’ and other ’male-centred’ theories of the social
organization of primates and hominids, and those about the evolution of the human race

(Fisher 1980, Haraway 1978; Hrdy 1981; Hubbard 1979; Leibowitz 1975; Reiter 1975;
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Slocum 1975; Tanner and Zihlman, 1976; Zihlman 1978).

In the same vein, feminists vehemently rebutted natural selection theories of male
aggressiveness and female passivity propounded in E.O. Wilson’s sociobiology. In the
1970s, Wilson, a renowned ethologist from Harvard, produced a grand theory, a synthesis
of biological and environmental causes explaining the present social structure in human
societies through sex-typed patterns of behaviour among animals, which he called ’the
modern synthesis’ of sociobiology (1975). Feminists and a great many biologists rejected
the spurious theorizing and the sexist overtones of Wilson’s human sociobiology. His socio-
biology (to be differentiated from mainstream animal sociobiology) soon became
popularized by the media. For feminists and critics of science, it was important to expose
the scientific flaws in Wilson’s thesis and to reject it from its inception, lest it should
sanction, on ’pseudo-scientific’ grounds, the patriarchal power structure and acts like rape,
social violence, and discrimination against women.

During the late 1970s, feminists more directly addressed the flaws of biological
explanations of sex differences. Their critique has since covered theories of fetal develop-
ment, hormones-linked behaviour, physiology, and brain functions. By this time, feminists
had realized that not only "bad science" needed to be revised on feminist premises, but also
"science as usual” -- its metaphors, its epistemological basis, and its institutional functio-
ning.

Thus, primatology, sociobiology and theories of sexual differentiation are the main
areas addressed by feminist critics of biological knowledge. Let us examine in detail their
arguments and assess them from two perspectives, from that of ideology and that of scienti-

fic epistemology.
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Primatology. Evolution Theory and Anthropology:
Unveiling Androcentric and Patriarchal
Representations in Biology

In 1975, a collection of critical essays entitled Towards an Anthropology of Women
(Reiter 1975) examined the roots and development of inequality between the sexes. Aware
of the "potential for a double-male bias in anthropological accounts” influencing both social
facts and scientific thought, these essays provided, among other things, new evidence and
interpretations in primatology and evolutionary theory. As feminists, as primatologists and
as anthropologists, the authors had three goals: they needed to revise "male" explanations
such as those based on the notions of male dominance and "Man the Hunter"; they needed
to increase the numbers of studies on female specimens; and they needed to cultivate a
scientific consciousness congenial to an anthropology of the whole of "human kind",
including both males and females as full-fledged subjects. Recognition of the diversity
among species and cultures was also important.

Feminist primatologists and anthropologists have given rational re-interpretations
(i.e. following the rules of logical inference) of old or more recent anthropological and
paleontological evidence whose content does not trivialize, undermine or deprecate the roles
of females. These have become part of current anthropological and primatological theori-
zing, in the continuation of the work of several scientists of both sexes (Fisher 1980; Hrdy
1981; Slocum 1975; Leibowitz 1975). By comparison, although he himself acknowledged
and pointed out different instances where male-dominated social organizations of primates
do not exist, Wilson did not feel compelled to revise the universality of male dominance
altogether.

Therefore, the unearthing of male biases in the research questions being asked and
in the assumptions guiding the interpretation of data, in addition to an acknowledgement
of the relative absence, or trivialisation, of data on female subjects formed a critical

framework on the basis of which feminists endeavoured to shed new light on the flaws
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plaguing primate and evolutionary theories relating to the sexes (Fisher 1980; Hubbard
1979; Haraway 1978; Reiter 1975; Slocum 1975). I shall give some examples.
Leibowitz (1975) mustered data on diverse species of primates in order to disprove
“the theory relating sexual dimorphism? to sex roles, a theory which traditionally supports
male-dominance interpretations of mating behaviour. In her essay, she shows that
Orangutans exhibit a marked degree of sexual dimorphism (e.g., males can weigh twice
as much as females); yet males are rarely involved in aggressive interactions, while the
females which are uninterested in mating can reject males without difficulty. These
observations contrast with plains-living baboons, a species that also is highly dimorphic,
but presents strong evidence for male aggressiveness. Leibowitz does not disagree with the
study of De Vore’s and Washburn, a common reference on the subject, indicating that the
male-dominance model seems to apply appropriately to baboons. Among plains-living
baboons, males are usually leaders and protectors of the group, while females are mainly
nurturers and sexually receptive to the males competing successfully for mating. She
stresses, however, that the forest-living baboons display sex-role patterns which differ from
plains-living baboons. Within the former groups, old females can lead the group. Female
baboons can initiate intercourse with various males, and are not necessarily sexually
passive. Males may change from one group to the other, and are also often seen as the first
to escape if danger is imminent, leaving females by themselves and encumbered with
infants. Leibowitz concludes that traditional explanations of primates’ sexual roles are
flawed on two grounds: on the choice of baboons to represent a universal model of sexual
roles, and on the neglect of the influence of environmental conditions on patterns of sexual
behaviour developed among primates, which may vary within the species.
Fisher (1980) goes even further in her criticism. She gives various instances where
"patriarchal” interpretations have crept into evolution theorizing. She questions, for
example, the use of terms like "possession of females”, "dominance in intercourse", or

"undersexed males". Why, she asks, have primatologists used such wording to describe
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facts which do not necessarily lend themselves to this kind of interpretation? Discussing
the notion "mounting”, for instance, she says

"Mounting’ is the male-oriented but not always accurate term of biology. The male
chimpanzee sometimes stands behind the female, clasping her round the waist;
othertimes he squats, with his buttocks barely clearing the ground. Gorillas have
been observed to sit with the female before them, a position which George Schaller
describes as seated in his lap, though to a woman observer the female gorilla might
well appear to be on top, with her partner underneath. (1980, 13)

This kind of male bias, Fisher holds, has led to a systematic undervaluation of the
role of females in human evolution and in the development of cultural artifacts. She
emphasizes that male-centredness and modern patriarchal interpretations do not have their
place in studies of primates and hominids. She gives plenty of evidence on which she can
base her counter-interpretation of male dominance. On this account, she agrees with Slocum
(1975) who severely criticizes the concept of "Man the Hunter", developed again by
Washburn in the 1960s. It seems legitimate, Slocum writes, to start from the premise that
male hominids were mainly protectors, while females were nurturers. Indeed, as she notes,
the female-child bond is probably the only truly universal pattern in primates and hominids’
social organization. However, it is preposterous to infer that male hunters were solely
responsible for the evolution of communicative signs and codes, and for the development
of artifacts such as tools and small weapons.

Like Fisher, and also Tanner & Zihlman (1976), Slocum proposes that women
gatherers and caretakers were more likely than male hunters to have developed skills,
customs, and tools reflecting a genuine evolution of the human species. The reason is that
females were the individuals mainly responsible for passing these skills, customs and tools
to their offspring. Secondly, these authors indicate that gathering and hunting small animals,
activities usually performed by the females, have been known to have provided
approximately eighty percent of the food supply of the community. Why, then, pay so much
attention to "big game hunting" as the motor of hominid evolution? Only a systematic male
bias could have forced the anthropological evidence to fit a theory such as "man the

hunter"; in general, evidence indeed appears more congenial to a theory emphasizing the
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role of women gatherers and nurturers in the early evolution of the human species, its lan-
guage and culture.

More generally, Slocum contends that anthropological evidence neither guides the
formulation of evolutionary theories, nor validates them. She contends that it is how the
questions are being asked which determines and limits the array of possible answers. For
her, it seems, evolution theory of hominids is a short-hand for a self-fulfilling androcentric
and patriarchal prophecy.

For her part, Hrdy (1981) argues that feminist theories emphasizing the positive role
of females in evolution do not go beyond the conventional assumptions of a division of
labour. Hrdy aims at providing evidence for the idea that females too have evolved by
being competitive, socially involved and sexually assertive individuals like the males. But
her rationale is not shared by all feminists, who would instead try to deter any new
attempts to revive the ideas of dominance and aggressiveness in evolution theory’.

The impact of the feminist criticisms of primatology, evolution theory and
anthropology has transgressed the simple unearthing of male-biased metaphors. Feminists
were also led to address the controversial questions of how scientific changes occur; and
on which kind of epistemological foundations might a new, ’better’ science be built.

Tanner & Zihlman (Tanner and Zihlman 1976; Zihlman 1978) suggested that a
reconceptualization of anthropological evidence on the basis of feminist views ought to be
juxtaposed with any strict biological determinism which emphasizes men’s achievements
in evolution at the expense of women’s roles. Their criticisms have thus led to a complete
revision of the conventional biological approach towards cultural and sexual evolution.

Slocum went even further. She highlighted that the inheritance of male-centred
knowledge relating to the evolution of hominids was partly due to the "underdetermination
of evidence" in scientific theorizing, implying that the procedures of validation of scientific
theories themselves are imperfect. But by the same token, she raised a major problem for

’feminist’ scientists: on which basis would they justify their own scientific theories if
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empirical evidence is not sufficient to prove them right?

Donna Haraway (1978, 1981) is representative of those feminist authors who have
developed these two types of critical reflection to their logical extreme. She is widely
quoted in feminist literature about primatology and biological science in general. Her views
thus deserve special attention in order to assess the sociological, methodological, and
epistemological problems associated with the elaboration of a feminist biology.

In a series of articles on animal sociology and primate behaviour (1978), Haraway
examines the work of C.R. Carpenter (anthropologist of the 1930s) showing that his thesis
of sexual roles reinforces the notions of "dominance pattern" and "patriarchal authority” in
biology. She contends that animal sociology has built on the assumption of "the union of
the political and the physiological”, yet without questioning such a premise nor claiming
any clear evidence to support its empirical accuracy. According to Haraway, the union of
the political and the physiological epitomizes the vindication of a male body politic within
the science of animal sociology. She propounds the view that, as its challenger, a female
body politic could only be vindicated by means of a critical insight (like Marxism or that
of the Frankfurt School) into primatology, animal sociology, and sociobiology, leading to
a complete rethinking of the basic patriarchal categories relating to sex-economies.

Haraway goes even further in her reflection on the reconstruction of biological
theories, sometimes extending her conclusions to the whole area of scientific epistemology.
In her article, "In the Beginning Was the Word: The Genesis of Biological Theory" (1981),
she contends that the power of naming and speaking of well-known scientists has become
paramount in the production and legitimation of social beliefs and scientific knowledge. She
argues that biology is a body of "tales about origins, about genesis, and about nature”; that
it consists of "rhetorical strategies". Therefore, she claims that "the contest to set the terms
of speech” must become the impetus for "feminist struggles in natural science" (ibid., 471),
and the platform on which feminist biology will build its legitimacy. This is why Haraway

urges feminists to articulate their position to construct a feminist world, despite the obvious
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difficulties in doing so from within a science dominated by males.

According to Haraway, it is no surprise that feminists have been so preoccupied
with language. Hitherto, they have had to resort to a scientific language permeated with a
patriarchal voice which has very successfully subordinated the reality to its own discourse
and terminology. The dichotomization between the concepts of nature and culture, for
instance, or other "totalitarian objects”, such as "the gene", were all elaborated within a
patriarchal science. These have left the patriarchal order untouched with no room for more
flexible explanations of sex and gender constitution involving culture, whereby the concept
of 'female biology’ would not necessarily equate 'women’s social destiny’. As a result,
Haraway strongly urges feminists to find a new voice and fight the patriarchal world, its
language and its interpretations.

Yet Haraway warns against the anarchy occasioned by different voices. She
therefore explores the sort of epistemological foundations which a feminist science would
require in order to be seen as a science of truths rather than just as another voice, whose
claims to authority would be discursive or simply political. She therefore urges feminists
to construct a theory of representations warding off the epistemological vacuum* induced
by relativist and language-focused approaches to knowledge.

By doing so, however, Haraway seems, in the end, to undermine all she has been
saying against patriarchal biology. In other words, she seems to say that her feminist
discourse is not more justified than old patriarchal theories in primatology, hominid
evolution, and animal sociobiology. Also, I should like to suggest here that the kind of
strong phenomenological and constructionist theory of knowledge which a feminist like
Haraway propounds can only be sustainable within a context allowing for the co-existence
of diverse bodies of knowledge. On the other hand, if these bodies of knowledge become
conflictual, and when a time comes when they must reject co-existence, then
phenomenology fails to justify changes and replacements of old knowledge by new

knowledge on the basis that the former was flawed with ’errors’ and the latter is ’true’, for
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everything is assumed to be 'true’ within its own context. If feminist critics of biology aim
at rejecting patriarchal knowledge because it is flawed or simply ’untrue’, then a
phenomenological theory of knowledge is epistemologically ‘inadequate to justify that.

I should also like to point out that the *biological’ questions addressed by feminists,
evolution theories and studies in animal behaviour as it were, have a lot in common with
the interrogations characteristic of the social sciences. These *biological’ questions concern
themselves with human beings (or human-like beings) whose ontology is indeed rather
remote from that of the inanimate objects or micro-organisms central to the physical
sciences and modern biology. Unlike the social sciences however, biology is not always
concemned with culture and history: in fact, it primarily deals with the empirical evidence
of non-intentional organic matter. Hence, the clarification one can make at this point:
feminist primatology and anthropology are not necessarily biology but more specifically
sub-sets of bio-behavioural studies.

Let us now look at the feminist critiques of sociobiology and test whether the above
argument holds. Sociobiology uniquely tries to merge a biology of micro-organisms (genes)
with the ontology of human beings, endeavouring to use modern evolutionary theory to an
understanding of human behaviours. Thus, the feminist critiques in this case might
announce a slightly different standpoint on scientific theory, methodology, and

epistemology.

Sociobiology Criticized

The criticisms and defences of sociobiology can be classified into four types of
disputes. First, disputes focus on the propaganda overtones of sociobiology, leaving behind
its heuristic values. In fact, the kind of sociobiology developed by Wilson (1975, 1978),
Tiger and Fox (1978), and Barash (in Haraway 1981) bears a distant resemblance to the

careful reflections of the King’s College Sociobiology Group (1982). Albury (1980) is one
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of many critics who insists that Wilsonian sociobiology hypotheses are formulated in a way
that they can easily be used to support the beliefs in the aggressiveness, sexual promiscuity,
and dominance of the males over the females, especially among the lay public.

- Sociobiologists and other apologists of sociobiology (in Caplan 1978), or philosophers such
as A. Rosenberg (1980), and Ruse (1978, 1981, 1987, 1988), however, defend the
Wilsonian hypotheses on the grounds that they are legitimate scientific conjectures and
hence refutable as such.

The second dispute concerns the importance allocated to environmental factors and
to genetic factors in the explanation of an organism’s behaviours. For instance, Albury
(1980) and Guille-Escuret (1985) refute the allegations of Wilson, Ruse and Dawkins (1976,
1986): while the latter stress that sociobiology accounts for environmental factors in its
explanation of behaviour, the former argue that the whole undertaking of sociobiologists
would indeed become meaningless if it were not for its total commitment to the idea of a
genetic determinism of behaviour.

The validity of Wilson’s or Dawkins’s sociobiology as an explanation of human
behaviour is severely attacked by radical scientists, such as Rose, Kamin and Lewontin
(1984), but also the feminists Birke (Birke 1984c; Birke and Best 1980a: Birke and
Silvertown 1984), Bleier (1984), Lowe (1978), Hubbard (Hubbard 1979, 1982; Lowe and
Hubbard 1983), and the members of the Brighton Women and Science Group (1980). They

reject the idea that DNA is the sole and direct source of human phenotypes and

behaviours. For these authors, who are all trained biologists, genetic determinism is wrong
in general: it is a sheer simplification of the complex processes involved between the
genetic release of biochemical substances, and the cellular, physiological, anatomical, and
neurological development of the whole or‘ganism in its environment, all of which are yet
to be understood’.

The third and fourth types of dispute fostered by Wilsonian sociobiology are

precisely about the analytical and methodological flaws in its theory-building. As Bateson
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(1986), Guille-Escuret (1985) and Hampe and Morgan (1988) note, sociobiological theory
places causal models of sub-cellular events and intentional models of human action on an
equal footing. This logic of analysis is highly simplistic and not even excusable on grounds
of parsimony.

On the methodological level, the truth-claim of scientific theories like sociobiology
remains highly uncertain in light of the empirical under-determination of primatological
theorizing about sexual behaviour. As shown previously, several feminists have challenged
the interpretations of white male primatologists in relation to primates and hominids’
behaviour. Feminist critics of sociobiology have, in turn, questioned if it is sound to infer
human action from models of animal behaviour, and to draw quasi-definite conclusions on
the basis of very scanty (and highly contradictory) primatological and anthropological
evidence (Bleier 1984; Lowe 1978; Lowe and Hubbard 1983).

Let us thus turn to the works of Ruth Bleier who has devoted a large part of her
feminist reflection to an analysis of the flaws of Wilsonian sociobiology. Her works are
largely quoted in feminist literature, and they provide a sound basis for a discussion of the
specific contribution of feminists to this area of biological thought. More specifically, such
an examination will highlight the new problems arising from the feminist attempt to
elaborate a new research programme in human biology, a strong environmentalist approach,
replacing that of biological determinism.

In her book Science and Gender. A Critique of Biology and its Theories on Women,

Bleier says that animal sociobiology, as a field of study, has provided useful insights for

an understanding of the social behaviours of animals. As for the human sociobiology

developed by Wilson however, she argues that it is "deeply flawed as a science
conceptually, methodologically, and logically" (1984, 16) and invokes several reasons for
this. First, she contends that the basic premise of Wilsonian sociobiology, that human
behaviour has evolved through adaptation based on Darwinian natural selection of adaptive

behaviours now encoded in our genes, is totally spurious. For, in general, sociobiologists,
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like a majority of geneticists, agree that it is not possible to link any specific behaviour to
any specific genetic configuration, and that what the presence of a gene indicates is only
a 'biological potential "for" human behaviour’ and nothing more precise than that! For

Bleier, therefore, Wilsonian human sociobiology is just another "elaborate mythology of

women’s biological inferiority [introduced] as an elaborate explanation of their subordinate
position in the culture of Western civilizations" (1984, vii).

Bleier contends that even though, in principle, sociobiologists like Barash and
Dawkins believe that culture and learning play a role in the shaping of behaviour, in prac-
tice they do not acknowledge any extra-genetic influence on behaviour. She writes:

But what is really at issue in Sociobiological theory is not the physical capacity for
behaviour that biology provides but rather the genetic encoding of the entire range
of complex human behaviours and characteristics that are expressed in a nearly
infinite variety of ways by different individuals and cultures and often not expressed
at all, such as altruism, loyalty, dominance, competitiveness, aggressivity. (1984, 17)

This logic gives rise to unwarranted generalizations about the presumed innate female and
male differences in reproductive strategies and human roles. For instance, according to
Wilsonian sociobiology, the maximization of selected male genes operates quite differently
from that of female genes, and this explains why males and females have different
reproductive and mating strategies: the males are "naturally” promiscuous because they aim
at frequent inseminations, while the females are more choosy because they must look for
mates that will be willing to protect their offspring. Bleier opposes this logic which, she
contends, rests on gross psychology and on a spurious theory of genetic determinism of
human behaviour. Bleier also points out that the characters selected as empirical evidence
are simply those of the upper/middle class white Anglo-Saxon scientists who consider male
aggressivity, competitiveness, and selfishness to be typical of human societies. By and
large, she argues that the logic of human sociobiology is circular: once traits are selected,
a "gene for" this trait is sought, and then used to feed-back the logic of genetic determi-
nism®,

Human sociobiology, Bleier contends, does not relate to any sound empirical
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evidence; there are no specific behavioural traits in hominids which leave fossil records;
hence, no specific proof of genetic encoding of these is possible. Sociobiologists must
resort to animal observation in order to make for the missing pieces of evidence of the
biological evolution of human behaviour. Bleier therefore claims that:

Sociobiologists attempt to reconstruct evolutionary theory by inventing plausible
stories that attempt to show how a particular behavior or social interaction in
humans or other species could have or would have been adaptive and therefore
favoured by natural selection and genetically carried through subsequent generations.
Basically, the aim is to establish the biological ’innateness’ and inevitability of
present-day human behaviours and forms of social organization. (1984, 22)

Bleier finally underlines theoretically flawed deterministic stances on the
development of the embryo embodied in Wilsonian sociobiology. Drawing from the works
of Ruth Hubbard, Bleier stresses that protein synthesis in the embryo "is not determined by
the gene alone but is also a consequence of the environment in which the molecule finds
itself" (ibid., 43). She continues by stressing that in human behaviour the environment in
question is manifold: from the physiological milieu, essential in the development of the
foetus and its brain, to the learning (cultural) environment. Bleier concludes her demonstra-
tion by reiterating that, notwithstanding all the other scientific flaws, human sociobiology
remains invalid first and foremost because human behaviour is the result of the manifold
interaction between biology and the environment. She writes:

Behaviors are the products of the brain’s functioning in interaction with the external
world, and the innumerable patterns of social behaviours, relationships, and organi-
zation that characterize human societies have evolved through cultural transmission
within specific historical contexts. (1984, 46)

Thus, the feminist critiques of human sociobiology reveal an element which was not
stressed as much in primatology and anthropology. By rejecting crude biological
determinism, they raise the importance of the environment, organic and social, in the study
of biology in general -- and human biology in particular. They do not wish to dispense with
biological factors altogether, however; they maintain that both the biological and the social
environments must be taken into account in feminist biology. But this is not an easy

undertaking, for dealing with the concepts of biology and culture simultaneously involves
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the articulation of two different levels of analysis, causal and historical, and as a result, two
different epistemological traditions. The next section will highlight some of these
difficulties.

Before we close this section however, let us present briefly the points feminists have
raised against the Wilsonian sociobiology, and see the evolution of feminist thinking about
biology since the first studies in primatology.

First, feminists have claimed that human sociobiology is preposterous in inferring
human behaviour from animal models. The sources and motivations of men and women’s
patterns of behaviour, temperament and mating are more complex than sociobiologists want
to show (Lowe 1978; Lowe and Hubbard 1983).

Secondly, variations within the sexes, races, species are much wider than variations

between those same groups (Lowe 1978). So, feminists contend, why invest so much time
studying the genetic variation of some sex-related differences instead of other types of
variations? This bias in the agenda of biological research can only be explained by the
vested interests of dominant groups within the scientific institution (Bleier 1984, 1985b,
1988a; Brighton Women and Science Group 1980; Rose and Rose 1976¢, 1976d).

Thirdly, as far as behaviour and women’s social achievements are concerned, recent
historical studies carried out by feminist historians show that culture has constrained
women much more than their biology may have done (Hubbard 1979; Sayers 1982;
Merchant 1982; Jordanova 1980).

Fourthly, feminists oppose the idea of changes to that of biological destiny which
human sociobiology induces. They suggest that human biological science should build upon
the humanist ideas of a full realization of human potential and a possible transformation of
the social order (Bleier 1978; Brighton Women and Science Group 1980; Hubbard 1979;
Lowe, 1978: Sayers 1982).

Finally, I should like to draw attention to two aspects in the feminist critiques of

sociobiology which will bear heavily on their strategy to elaborate a new approach to
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biology. '

First, feminists do not agree on, or discuss thoroughly, the role of language in the
production of knowledge. As shown earlier, Haraway for example, saw science as mere
story-telling. But Bleier does not, for her part, and as the next section will show more
clearly, think that language has such power over scientific knowledge (1984, 1988a, 1988b).
She assumes that reality is constructed by language only to a certain extent. She believes
in the existence of some hard-core facts independent of our power to name them. But she
also warns against those sociobiologists "who play loose with language”, and infer from
evolutionary genetics and scanty evidence that, for example, women have an innate
inclination to child care.

Secondly, several feminists who maintain that environment influences biology, go
so far as to say that it is impossible to distinguish the impact of biology from that of the
environment on behaviour (Lowe 1978, 1983; Bleier 1984). But this argument gives rise
to an epistemological ’catch-22’. Feminists obviously try to justify their own discourse
about biology and environment on the ground that they could effectively discern the effects
of environmental factors from the effects of genes in behavioural development. Bleier

indeed argues that:

With increasing sophistication of conceptualization and the equipment available to
make scientific observations ... increasing knowledge is gained about the influence
of prenatal and early post-natal environment and learning in the determination even
of the kinds of behaviours in birds and mammals that previously were called in-
stincts and thought to be entirely genetically programmed and not learned from
others. (Bleier 1984, 44)

My point here is not to suggest that it is easy to differentiate the impact of the
environment from that of biology -- particularly in studies of behaviour. I am just
highlighting a contradiction in the discourse of feminists who seem to dispense too hastily
with the possibility of analyzing these factors separately, in favour of a rhetoric of
anti-biological determinism.

The next section will highlight the practical problems and theoretical contradictions

which the argument of the inseparability of biological from environmental factors must
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confront. It will suggest that feminist biologists cannot logically (or epistemologically)
support this central argument of the feminist critiques of biological science, for it is
incompatible with the rules of justification of knowledge in the empirico-analytical sciences,

those by which they would otherwise continue to abide in the construction of feminist

biology per se.

Feminist Approaches to Biology: the Difficult Integration
of Environment and History in the Genesis of
Sex/gender Patterns of Behaviour

A brief review of feminist criticisms of biological explanations of sex differences
in behaviour will help to underline the importance which an holistic approach has had in
the elaboration of a feminist approach replacing that of current biological determinism, or
reductionism.

During the nineteenth century and right into the twentieth, scientific explanations
of sex variations in social roles have been based on biological determinism. According to
feminists, this type of research reinforced the ideology of male superiority, without
questioning the impact of culture and the rigid social stratification of gender roles on
women’s behaviour (Merchant 1982; Rosenberg 1982; Sayers 1982).

Shields (1982) for instance, points to the variability hypothesis which stated that

males are more likely than females to vary from the norm in both physical and mental
traits, thus safeguarding the ideology of the superior intellect of the male. In the early
1900s however, a number of scholars showed that the environmental factors might have
impeded the full realization of women’s biological and intellectual potential. Nevertheless,
as Shields points out, history has shown that patriarchal theories do not lose their credibility
easily. For, even when ’stronger’ rational arguments were raised against them, which could
explain both old and new evidence, patriarchal theories were safeguarded by adducing ad

hoc propositions’.
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At the turn of the twentieth century, several women scholars involved in research
on sex differences in medicine, public health, and psychology began questioning
bio-determinist theories. Rosenberg (1982) shows that theories paying more attention to
~social psychology and the influence of life styles and social pressure in the genesis of
sex-typed behaviours and biological ailments stirred much interest from both within and
without academia. She also suggests that the women scholars involved in that research were
probably doubly motivated since it was of utmost importance, for them as women, to
demonstrate that they could fulfil academic standards in addition to introducing a new
scientific approach to human biology.

Over the past twenty years, a great many feminists applied themselves to removing
the spectre of dimorphism, or rigid sex dichotomies. Sayers (1982) for instance, a psycholo-
gist, urged feminists to look at "woman’s destiny" not in terms of biological predispositions
alone, but also from the standpoint of history and human agency.

For feminist biologists, this meant a denunciation of biological reductionism instead
and a systematic increase in emphasis on the study of environmental causes. In the late
1970s, several feminist biologists disengaged radically from any kind of research resting
on a separation of biology and environment; but there have been some disagreements
among these authors. Some supported a complete withdrawal from research on the causes
of sex differences for both political and scientific reasons, like Lowe (1978). Other authors
simply warned against making scientific short-cuts in explanations of sex-related dif-
ferences, like Lambert (1978) or Baker (1980). Let us examine the strengths and
weaknesses of these arguments with a view to the practical implementation of an original
feminist approach to biology.

Lambert, a researcher in biology, defended the view that "especially in the case of
higher mental functions, a precise separation of the biological bases into those which are

intrinsic in origin and those which are not may be an unrealistic goal” (Lambert 1978, 105;

my emphasis). She also contended that at present, when a strong biological reductionist
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view dominates the whole discipline, the definition of "the biological" definitely undercuts
the feminist movement. She therefore urges feminists to develop a framework of biology
in terms of a relationship between the organism and its environment. In brief, Lambert did
not argue that biology should be dismissed altogether in the explanation of sex-gender
variations in behaviour. She simply suggested that researchers avoid a biological reductio-
nist stance on human behaviour.

Baker (1980), another researcher, however illustrated the practical difficulties and
theoretical controversies relating to an approach combining biology and environment. She
propounded the idea of a bio-environmental approach through her research experience in
clinical paediatrics. In her view, the influence of hormones on "gender roles and behaviour"”
bears on "patterns of behaviour” identified in children exposed to abnormal pre-natal
hormonal environments during pregnancy (Baker 1980)%. But, she continues, the hormonal
influence does not bear on "gender identity", that is on whether a child perceives itself as
a boy or a girl in congruence with its sex. Hence childrens’ gender identity is linked to
gender-rearing (in accordance with their biological sex) which may frequently clash with
their "patterns of behaviour”. As a result, Baker believes that biologists ought to
collaborate with anthropologists, and the two disciplines ought to discuss their findings in
order to create a deeper understanding of human behaviour.

On the other hand, feminists could argue that Baker’s findings rest on a
questionable "gender-typed" classification of comportments, which would not necessarily
gain from anthropological studies unless these are effected from a feminist point of view
(Messing 1983a). Also, if Baker’s approach manifests the beginning of an environmentalist
approach to biology and behaviour, it seems to do so without really instauring a framework
combining biology and environment factors. In the last analysis, therefore, Baker does not
reject the idea that the role of biological and environmental factors can be distinguished in
an explanation of human behaviour.

A major criticism levelled in recent feminist works argues that a truly
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non-reductionist approach to biology should do more than merely adduce sociological or
anthropological findings to biological explanations: it should totally integrate them (Lowe
1983; Bleier 1988a; Birke 1986; Birke and Vines 1987; Rose 1982a, 1982b). Let us first
examine the position of Lowe who propounded the idea of a holistic approach to sex-gender
differences in behaviour, and then discuss the strengths and shortcomings of her suggestion
for the elaboration of a viable feminist biology.

The works of Lowe, an American chemist strongly committed to feminism, display
a strong holistic approach in which environmental and biological factors of sex-gender
differences should not be severed but rather, should coalesce. While she writes that these
factors cannot, or should not, be separated (Lowe 1978); at other times, she examines the
role which external conditions have effected on the development of women’s biological
characteristics (Lowe 1983). She therefore seems to contradict herself, implying that she
has made a separation, at least analytically, between two levels of factors, biological and
environmental. Let me demonstrate the point briefly.

In her article of 1978, in which she dealt with genetics and its influence on
behaviour, Lowe suggested that to "distinguish" genetic and environmental factors in human
behaviour is "insurmountable”. Surprisingly enough, she also underlined, in the same article,
the existence of experimental evidence showing that the impact of genetic factors varies
with the environment, thus drawing the line between these two levels of factors. Lowe later
gave extensive evidence demonstrating that "a great many aspects of biological function,
including body size and strength, hormone levels and possibly brain development can be
altered considerably by changes in the environment" (ibid., 41). She also contended that
even though biological propensities exist and can be identified as such to some extent,
conversely one "cannot separate” the contributions of biology and culture in behavioural
differences. Lowe discussed findings on the existence and development of sex differences
in strength and physical performance, height, intellectual abilities, hormones and typical

behaviour, and offered the theory that women’s biology can develop in a variety of ways.
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She said that "much of this difference in strength is the result of society’s encouraging the
average man to be more active than the average woman" (ibid., 44) Thus, she concluded,
as women become less confined to sex-typed activities and begin to do the same jobs and
tasks as men, the idea that women’s biology is their destiny will progressively wither.
There is a series of problems here. First, the demonstration of Lowe hinges on a
definition of the environment which is quite extensive. This brings about a confusion as to

what precisely constitutes the environment. Lowe does not specify whether it is social

(outside of the body) or biological (inside of the body). Even though this may be congruent
with her claim never to separate biology from environment, the result is that her concept
either lacks utility as an analytical tool, or conceals her anti-reductionist rhetoric.

In my opinion Lowe posits a conceptual separation between biology and envi-
ronment although she does not explicitly acknowledge it. She says,

Hormonal contributions to behaviour depend in part on the level of hormones at
a particular moment, which are themselves determined by a person’s past
interactions with the social environment and in part on the details of the current
social environment. It is not possible to abstract behaviour from its social context.
(@ibid., 54)

She also clearly speaks in terms of the social constraints as separable, both empirically and
analytically, from biological potential, such as women’s musculature, anatomy, and intellect.

Interestingly enough, Lowe often speaks cautiously when it comes to criticizing
scientific results. She will, for instance, speak in terms of a notion of "it remains to be
established" (referring to sex-gender dimorphism in height), or of "what is being measured
is not at all clear” (IQ tests) or "highly uncertain” (probes and tests on brain lateralization).
Consequently, it is not clear whether she means that it is only a question of time before we
find more definite results, or if she is implying that the absence of any conclusive evidence
proves that it is logically impossible to arrive at answers on sex-typed behaviours. What
is clear is that she states that it is impossible to separate biological facts from
environmental factors: "Biology", she writes, "does affect human behaviour, but the

examples I have discussed make it clear that there is no way to_separate the contributions
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biology and culture make to behavioural differences” (ibid., 54). If Lowe implies that there
is no scientific procedures (logical, experimental) which could help distinguish biology from
culture, then her view is logically self-deceptive. But if she implies that there should be a
guiding principle to help us get out of rigid bio-determinism, then she might have given
feminists a sound orientation for a new research agenda in biology.

Finally, the contradictions in Lowe’s critique seem to be totally defused in the
concluding part of her essay of 1983, where she urges feminists to:

Examine the question of the possible existence of biologically based sex differences
... but only in response to the claims of biological determinists who say that ...
knowledge of these provides a guide to social policy and to the limits of possible
social change. (ibid., 56)

In my view, this makes it clearer that her critique is primarily oriented against the political
abuse of reductionist biology, and is much less devastating vis-a-vis the analytical potential
of experimental research for biology.

The kind of clarification that has just been made in relation to the theoretical
contradictions implied by the arguments for a holistic approach also stand for the recent
works of Bleier (1988a) and Birke (Birke 1986; Birke and Vines 1987). It is my view that
such an accumulation of methodological and theoretical incoherences might have seriously
undermined the construction of a feminist biology. But I do not want to pass in silence the
important fact that, even though feminists use the same methodological categories and
canons of scientific justification as conventional biologists, in contrast to the latter, they
indeed use them more critically when it comes to testing biological explanations of human
behaviour. I should refer to Part III of this thesis for a substantive comparative study of the
scientific discourses of mainstream biologists and of the feminist zoologist Lynda Birke in
this connection.

In one of her latest criticisms®, Bleier goes over the numerous scientific flaws in
recent studies about "the biological basis in the brain of presumed gender differences in
cognitive abilities or in hemispheric lateralization of cognitive processes” (Bleier 1988a,

93). Recent brain lateralization theory assumes that males process information
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predominantly with the right hemisphere, while females use both hemispheres more
symmetrically. But as Bleier points out, several studies have shown that brain lateralization
theory of sex differences is based on poor statistical significance of results, conflicting
results or failures of replication, poor experimental design, lack of sufficient controls for
variables, and lack of consensus on the definition of spatial ability'®. Her own replication
of these results shows no evidence of a sex-typed function of the splenium in the corpus
callosum. She argues that even "if there were gender-associated differences in hemispheric
lateralization of visuospatial function, [conversely] there is no evidence of a correlation
between hemispheric lateralization and visuospatial ability" (ibid., 94).

From what has been shown, one may conclude that, from the point of view of
epistemology, Bleier does not reject empirical evidence as a source of scientific proof.
Indeed, as she writes, "usually quite a few different assumptions can be made, all of which
can be justified though only some may turn out to be correct” (ibid., 101).

I would suggest that no matter how the real interplay between biology and the
environment impedes on distinguishing their distinctive contribution to the development of
human behaviour, this does not deny the right to understand them more clearly: it is indeed
the mandate of all scientific endeavours, including that of feminist biologists.

My understanding of Bleier’s work on brain lateralization theory of sex differences
is that she endeavours to justify her claim on both counter-experimental results, to which
she must obviously give some credibility, and a feminist critical stance on biological
reductionist theory, analysis, and interpretation. I would contend that while she argues for
a rejection of crude biological reductionism as a theory (especially as a model of
explanation of intellectual abilities and human behaviours), she does not convincingly
discard experimental reductionism as a methodological tool for the testing of explanations
of (at least some) human behaviours. Methodological reductionism is precisely the kind of
scientific commitment which feminist biologists have retained in order to elaborate a viable,

theoretically original ’feminist biology’.
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We conclude this chapter with a discussion of the arguments of some feminist
biologists and philosophers who have proposed "milder” solutions to the eradication of
sexist biology, that is to say, solutions which lie within the current epistemological frame-

~work of biology and yet reveal original theoretical thinking about human biology. We will
give some evidence that the radical critiques of feminists did not have to enter the dire
straits of theoretical incoherences, methodological impracticalities, or epistemological
vacuousness in order to lay the foundations for a biology more congenial to the fair treat-

ment of women in science and in society.

Feminist Criticisms of the Norms of
Research Practice in Biology

Several feminist biologists have criticized biological theories about women from a
less radical standpoint on scientific epistemology. In the main these feminists argue that the
scientific enterprise as a whole is not to be dismissed. Yet these authors hold that a reform
of science must arise and produce changes within the institution as such, that is, the
organization and culture of scientific work in order to integrate women as fully-fledged
participants. These reforms should help to alter the authoritarian attitudes of men towards
the work of women colleagues and to eradicate the prejudices of scientists in relation to
"woman" as a subject of study.

The American embryologist Fausto-Sterling (1985, 1987) maintains (like the
majority of feminists) that a great many scientific theories do not so much fit the results
of experiments but fit instead the cultural schemas of what nature "is supposed to be". As
a case in point she reviews a study of 1981 by the renowned doctor Bruce Carlson'' on the
subject of the development of embryos; she points out that the categories used to interpret
results are loaded with androcentrism'’. Fausto-Sterling suggests that a feminist,
woman-centred, approach would have produced "a narrative that treats female sexual

differentiation as requiring as much investigation and explanation as male sexual differen-
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tiation" (1987, 66).

Referring to her own research experience in the area of embryo development,
Fausto-Sterling demonstrates that according to mainstream "androcentric” accounts,
testosterone (the hormone associated with males) is of the utmost importance in the devel-
opment of both male and female embryos. These accounts state that male ducts "develop"
while female ducts "regress”, or as Carlson himself puts it, "develop along female lines in
the absence of other modifying influences" (Fausto-Sterling 1987, 65). Fausto-Sterling
remarks that the androcentric ideas of a presence-or-absence-of-maleness (i.c., that
something is added to an embryo to make it male and that the female represents some
natural ground state), are widespread in developmental biology.

Fausto-Sterling shows that some recent studies have built on the idea of a positive
role for oestrogen (the hormone associated with females) in embryo development'. These
studies indicate that a female-oriented perspective has begun to infiltrate thinking on
biology, even though there is still a great lack of understanding of oestrogen’s role in
female development.

Hence, while she acknowledges the power of science to objectify a non-universal
(i.e., male-oriented) understanding of gender and nature, Fausto-Sterling reiterates that
feminist biology does not have to dispense with the conventional scientific procedures of
experimentation. She simply warns against using uncritically male-loaded categories and
control probes. In brief, she believes that feminist biology, as a woman-centred research
agenda and an approach critical of male biases, can take place without renouncing the
conventional canons of empirical validation in the experimental sciences. She writes,

The activities of scientists are self-deluding and self-correcting; they are
at once potentially progressive and retrogressive. What we must do in
writing about them is to shuttle back and forth along the strands of
meaning in order to gain more complex and accurate understandings of
the processes involved (1987, 74-75).

As she also stated in her well-known book The Myths of Gender (1985), science cannot be

completely divorced from the values of the society in which it is produced. Once biases in
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experimental designs and interpretation of results are removed however, in most cases sex
differences are obliterated™.

The views of Fausto-Sterling lead us to those of Messing, a Canadian geneticist,
whose "research-action" work in occupational health has led her, and her research group,
to develop an original approach to woman’s biology and work. In Part III of this thesis, a
case study of Messing’s group, GRABIT, will discuss the difficulties and successes it has
encountered in introducing such a new approach. Let us briefly indicate how Messing’s
views on feminist biology challenge both the political organization of research and the
conventions in theory-building, while they remain relatively *conventional’ as far as canons
of scientific epistemology are concerned.

Messing is especially aware of the institutionalization of a certain type of culture
among biologists. She indicates that it has bome heavily on the maintenance of sexist
prejudices in both the division of labour (in science and in society in general), and in the
scientific approach itself, in biology and occupational health (Messing 1983a). According
to her own research experience, topics like occupational risks affecting menstrual cramps
or pregnancy are less likely to be carried out compared to research more akin to the
interests of the (male) sponsors and employers. She also reports that information about
human health and behaviour is, in general, based solely on male samples or with inadequate
control groups. She points out that the rationale of selecting all-male samples for reason
of 'uniformity’ has the effect of excluding research on females altogether'’. Finally, as
Messing contends, feminists have justly criticized studies in which women are used as sub-
jects but are treated very casually, this occurring frequently (especially in medical research
and in tests of reproductive technologies)'S.

Messing also maintains that patriarchal biases still pervade biological research,
because it allows a systematic dismissal of useful information on the grounds that the points
of view of scientists are the only guarantees of objective knowledge. A feminist approach,

she argues, would use methods of investigation congenial to "listening" to what patients and
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workers have to say, an aspect fundamental for research on women workers’ health
(Messing 1990a).

In short, Messing, is very critical of how science uses its influence, social prestige,
and self-perceived superiority in order to support flawed results in biological research about
sex variations, class, and race. Yet in spite of her strong critical perspective of the concepts
and methodology used in biological research, she does not dispute the scientific value of
the experimental methods and hypothetico-deductive thinking.

This section will close with a discussion of the views of the American philosopher
Longino and biologist Doell. Like Fausto-Sterling and Messing, Longino and Doell support
the idea that feminists "do not have to choose between correcting bad science or rejecting
the entire scientific enterprise” (Longino and Doell 1983, 208). Rather, feminists must
immediately embark on a criticism of the institutional setting of scientific work and its
impact on the research agenda of biology. They claim that the operations of bias in
scientific thought are complex and need to be taken as they are, and as they are alone, not
as a facile excuse for condemning science as a whole. What is most interesting in their
work is that they distinguish, among diverse areas of biology, where the feminist critics
could contribute most, and where their arguments have, relatively-speaking, failed.

Longino and Doell published an article, widely cited in the feminist literature
about science, on analysis and reasoning in two areas of biology: evolutionary studies and
hormonal studies (1983). In this article, they criticize science for being permeated with
androcentric biases in its representations of women’s body and behaviour. Like other femi-
nist biologists, they focus on the selection of questions, data, and hypotheses. But they
concentrate more specifically on the "distance” between evidence and hypotheses, on "the
logical notion of being more or less directly consequential” (ibid., 210).

Longino and Doell do not overlook the fact that scientists make up for missing
links between evidence and theory by enforcing their explanatory ideals. But they also

believe that certain scientific procedures ought nevertheless to be secured. They claim these
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are among our best guarantees against error. Having said that however, they endeavour to
show that the distance between evidence and hypotheses differs depending on the nature
of the biological question at hand. This implies that conventional procedures of scientific
proof loose credibility depending on the types of biological subject being studied. They take
the example of hormonal studies to prove their point.

As they explain, there are different types of hormonal studies of sexual
differentiation which do not encompass the same range or "distance" between evidence and
theory. They single out three types of studies: anatomy and physiology, temperament and
behaviour, and effects on cognition; they then compare these types of studies. Across these
three areas of study, the data available is not consistent, ranging from simple measurements
of hormonal levels in the body, to animal experiments where typical sexual behaviours
(mounting, mating posture, female receptivity) are induced by injection of male or female
hormones, to behaviour of humans with hormonal imbalances or defects. In anatomy for
instance, studies of hormonally caused genitalia differences in humans are more
straightforward than the other two types. When male fetuses are castrated they clearly
develop a female appearance. In physiology, however, the physiological effects of this kind
of intervention are not clearly identified, and Longino and Doell note the general agreement
among biologists that further analysis is needed to see how they unfold. Finally, the link
between levels of hormones and differential cognitive potentials is not clear at all, and
controversies on the subject continue, as will be shown below.

In the main, Longino and Doell aim to demonstrate that the interpretation of the
empirical link observed in the first type of study seems quite conclusive, while it remains
blurred in the other two types of studies. Thus, in the last two types of studies, theorizing
is likely to build on logical inferences which are not totally warranted. The relation between
data and hypotheses becomes more complex and blurred in studies attempting to link
hormonal levels with behaviour patterns. Despite these difficulties, Longino and Doell have

noted the wide diffusion of studies on the subject, the findings of which being highly
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controversial, and the research design, not entirely rigorous'’. As Longino and Doell
demonstrate, in these studies the identification of typical behaviour may have been
influenced by the observer’s expectations, the classificatory judgments of which may be
biased in one way or another. In addition, the early environmental factors which may have
shaped gender role behaviours of children are not taken into account.

Longino and Doell also contend, like many feminists, that to resort to research
on non-human mammalian species in order to understand human behaviour is contentious;
it rests on the controversial premise of a continuity of behavioural phenomena throughout
the species. But more specifically, they argue that since human situations are highly
interactive, human dispositions cannot be exclusively associated with prenatal or neo-natal
hormonal levels. They maintain that inference of causation in these cases is presumptuous,
worst of all if drawn from animal modelling. Longino and Doell thus conclude that: “the
considerable distance between evidence and hypotheses regarding the hormonal
determination of behavioral sex differences contrasts sharply with the close fit between the
two in the case of anatomical sexual differentiation” (ibid., 222). This leaves a great gap
in explanations of human behaviour, a gap to be filled in ultimately by "the preconceived
ideas and values of the researcher” (ibid.).

But, ask Longino and Doell, does this imply that the entire physiological project
itself is intrinsically sexist? To their mind, the answer to this question should be qualified.
On the one hand, such a project actually is, in current circumstances, a sexist project,
displayed first and foremost through its descriptions of gender-dimorphic behaviours. This
type of problems can be corrected by choosing less value-laden terms which still emphasize
gender dichotomies (e.g., the term "tomboy" to describe the behaviour of girls); and by
developing "cross-cultural study and a more sophisticated vocabulary for the description
and classification of behavior [which] might help to avoid the barbarisms of ethnocentrism"
(ibid., 224-25)"%. Therefore Longino and Doell believe that theoretically it is possible to

minimize the biases and augment the description of genuine bio-behavioural differences.
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They even suggest that it could be possible to find physiological correlates to these theoreti-

cal differences. As a result, and if their argument holds, it allows for a feminist practice of

biology to improve and refine the agenda of physiological enquiry using the conventional
_canons of scientific epistemology.

Longino and Doell conclude their article by attempting to define what an
appropriate feminist response to masculine bias in science might be. First, they suggest that
androcentric assumptions must be recognised, and then replaced by more cogent, less sexist,
premises and interpretations. In their view, a sound feminist response to androcentric scien-
ce would have to search for additional determinants of behaviour. Secondly, they encourage
feminists to look for and eradicate the sexist motivations of some research programmes.
Finally, they close their discussion by urging feminists to commit themselves to a rational
debate:

It is not necessary for us to turn our backs on science as a whole or to
condemn it as an enterprise. In a number of ways, the logical structure
of science itself provides opportunities for the expression of the creative
and self-conscious sensibility that has characterized recent feminist
attempts to transform the sciences. (ibid., 227)

In brief, for Longino and Doell, and also for Fausto-Sterling and Messing, feminist
responses to current biology must be tactical, articulating their criticisms, but also avoiding
the hostility (or total indifference) of the scientific milieu. Thus, in the end, neither could
they nor should they totally avoid abiding by the established canons of epistemology in the

empirico-analytical sciences.

Summary: What Have the Feminists Critiques
of Biology Shown?

To sum up the findings of this first chapter, let us start with the fact that feminists
have been interested in the science of biology for two main reasons. First, biology is at the
heart of a definition of nature in contrast to culture, and socio-historically it has rested at

the heart of a genesis of the gender structure of society. Secondly, biology has tended to
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define human behaviour and its development from within the confines of fixed categories
of sex, race and class: hence it has become a powerful ally of the status quo.

It should be clear at this point that the bulk of the feminist criticisms of biology
revolve around the themes of evolution, sociobiology and biological theories of sex/gender
differences in health and behaviour. It is thus a small area of biology which is sub-
stantively at stake in the feminist literature. It is also noteworthy that these questions are
those which, from the perspective of a sociology of knowledge, have always been most
controversial in the life sciences'.

Feminists have singled out the presence of male biases in hypotheses, otherwise
left unnoticed in biological research. They claim that male-centred and male-dominance
biases pervade biology for the same reasons they pervade science and society in general:
first, because of the dearth of evidence, but ultimately because of the epistemological
principle of the empirical underdetermination of scientific inferences; and, secondly,
because of the power of the male-dominated scientific establishment to filter out
"woman-centred"” and "feminist” questions and hypotheses.

Male-biased assumptions have also survived for more trivial methodological
reasons, that is to say, "bad’ science. Feminists often stress the inadequacy of the samples
being used in biological research. As they emphasize, male-only samples should not be
deemed as universal, or as the sole reference of normality. In addition, animal models
should not be used to represent accurately patterns of human actions and behaviour.

Male biases have, however, been maintained on far less obvious caveats. Eminent
biologists, as well as radical scientists and feminists, have criticized the theoretical
limitations of biological (and genetic) determinism and of its meta-theoretical premise,
biological reductionism (i.e., reducing higher-level phenomena like biological functions and
human behaviour to explanations in terms of lower-level elements such as genes,
molecules, hormones). Biological forms, they argue, are evolutive: they are not fixed, they

change and interact with the conditions in the environment. Biological reductionism
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provides useful models of explanation of certain phenomena, but it does not reach a com-
plete and true understanding of living objects.

Feminists have finally urged a change in the authoritarian discourse of current
biology; they urge that it be more open to counter-evidence, contrasting points of view, and
social criticism. In this light, several feminist biologists and epistemologists emphasize the
"method of listening" as a way of evaluating their own observation and interpretive
frameworks. Yet in this regard, feminists may have reached an epistemological paradox.
For the majority of their counter-arguments still resort to the established canons of
justification to prove themselves right.

The next chapter will examine the suggestions of feminist biologists, sociologists
and philosophers of science in order to integrate the feminist criticisms of biology into a
general framework of feminist science. It will be shown, as this chapter has suggested, that
feminist critics of science have reached an epistemological impasse which could, however,
be avoided. For their critiques do not invite logically to an ’epistemological revolution’, but
rather to the renewal of biological research upon feminist theoretical advances and, to a
certain extent also, upon a greater attention to the ’biological’ evidence gained from

observation of the life and work of women.

Endnotes

1) Several early non-scholarly scientific contributions by women are cited in Alic
(1986), Gosztonyi-Ainley (1986), and Schiebinger (1987) for instance.

2) Sexual dimorphism is defined as the constant differences between males and
females beyond the basic functions of sexual organs. See Winchester (1969).

3) See, for instance, Bleier (1978, 1984); and Birke (1984c). Hubbard (1979), for
her part, contested the whole sociobiological endeavour. Interview of Ruth Hubbard, by the
author, Cambridge, Massachussets, 8 May 1989.

4) Indeed, Haraway does not agree with feminists who hold a quasi-Marxist view
of knowledge. She does not believe that women could develop a knowledge, a better
science, encompassing both the view of a dominant and the dominated discourse on the
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sole ground of their objective location as dominated minorities. Her reason, however, for
not subscribing to their arguments seems purely intuitive. She writes:

I find this feminist approach promising but not fully convincing. That
argument must wait. What becomes clear, however, is that feminists have
now entered the debates on the nature and power of scientific knowledge
with authority: we do have something to say. The only remaining
problem is what, and here we are speaking in many voices. (1981, 481)

5) Moreover, as several sociobiologists cautiously have contended, the
"gene-centred" logic in behaviour studies should not be confounded with gene-deterministic
hypotheses (Bateson 1982; 1986; Hampe & Morgan 1988). For if, in evolutionary genetics,
one is justified in saying that the organism and its behaviour ("the vehicle") are there to
protect the DNA ("the replicator”) transmitted to offspring; on the other hand, it is not the
DNA which is selected and has a universal function of survival, it is the characters (and
behaviours) of the organism which are selected.

6) This is also the argument put forward by Gould and Lowentin (1979).

7) The same rationale applies to the discipline of craniometry, which supported the
superiority of the male intellect on the basis that men’s skulls (read: brains) are on average
bigger than those of women. Unfortunately, it was soon discovered that the average skull
of blacks was bigger that than of whites, hence shattering the white male-dominance logic
of craniometry. See Katz (1988), Sayers (1982), and Gould (1985).

8) Baker studies the following discordant populations of children: CAH girls
(congenital adrenal hyperplasia), TF subjects (testicular feminization), Reifinstein’s
syndrome subjects, Turner’s syndrome subjects, and subjects whose mothers underwent
hormonal treatment (surplus of progesterone or surplus of oestrogen) during pregnancy.

9) Ruth Bleier, considered by many feminists to be a pioneer and leader among
feminist scientists, died on January 4, 1988. See J. Walzer and L. Gordon, 1988. "A Decade
of feminist critiques in the natural sciences: an address by Ruth Bleier", Signs, 14, 1
(Autumn): 182-85.

10) Bleier quotes the research by N. Geschwind and P. Behan ("Left-handedness:
association with immune disease, migraine, and developmental learning disorder. In Procee-
dings of National Academy of Sciences 79, 1982) about testosterone restricting the
development of the left hemisphere of the brain of males "in utero”. This study is based on
trials on 507 fetal brains, and concludes that there is actually no statistical difference bet-
ween the sexes. Bleier also criticizes a study of C. de Lacoste-Utamsing and R. Holloway
on corpus callosum: "Sexual dimorphism in the human corpus callosum"”, Science 216
(1982), which examined a substance which connects the brain hemispheres, and suggested
that the female brain is less well lateralized than the male brain for visuospatial functions.

11) Bruce M. Carlson, Pattern’s Foundations of Embryology (New York:
McGraw-Hill, 1981).
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12) In his study Carlson measures the effect of "male" hormones alone, in a
fashion which makes the reader think that "female" hormones are not important in embryo
development. Indeed, feminist biologists have often opposed the usage of the term "male"”
and "female" hormones because this fosters the idea that testosterone is exclusively found
in males, while oestrogen and progesterone are exclusively found in females. Such
dichotomy of male/female nature fosters the idea of hormonally induced sex and gender
differences. See, for instance, the critiques in Sapiro (1985).

13) These studies have shown that the presence of oestrogen in the embryo milieu
changes males into females (in fish), that males may be immersed in oestrogen and
progesterone in placenta (in mammalians), and that brain cells can convert testosterone into
oestrogen (in male rodents).Fausto-Sterling quotes Ursula Mittwoch, Genetics of Sex
Differentiation (New York: Academic Press, 1973); J.D. Wilson et al., "The Hormonal
control of sexual development", Science 211 (1981); R.W. Goy and B.S. McEwen, eds.,
Sexual Differentiation of the Brain (Cambridge, MA: MIT Press, 1980).

14) It is recognized however, that Fausto-Sterling does not readily undertake an
examination of the reasons why science has, for so long, been such a male ghetto and
promoted a male-centred research agenda. See, for instance, S. Rosser, "Book Review",
Signs 12 (Winter 1987): 402-5.

15) Messing also cites examples of samples used in cancer research in industry,
in research into heart disease, and in studies of mating behaviour.

16) A prime example of this would be research conducted with placebo pill: the
result effected was pregnancy for many poor women participating in the study. See also the
works of R. Duelli-Klein (with R. Arditti and S. Minden) Test- Tube Women: What Future
for _Motherhood? (London: Pandora, 1984); and "What’s 'new’ about the ’new’
reproductive technologies?" In Man-Made Women. How Reproductive Technologies Affect
Women, G. Corea et al. (London: Hutchinson, 1985).

17) The study of Anke Erhrardt and Heino Meyer-Bahlburg, "Effects of Pre-Natal
Sex Hormones on Gender-related Behavior”, Science 211 (1981) is cited as a case in point.

18) They indeed maintain that language alone does not create the object; it might,
however, misdescribe it, even to the point of occasionally obscuring reality. Their position
is thereby less radical than that of Haraway (presented in this chapter), for example.

19) See chapter 4 for more detail about these controversies.
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CHAPTER 2

FEMINIST EPISTEMOLOGY AND THE ELABORATION OF A
NEW SCIENTIFIC PRACTICE IN BIOLOGY

Feminist criticisms of biology have spurred the elaboration of a feminist alternative
research programme not only in the social sciences, but for science as a whole.

A question which looms large in that connection is: What needs to be changed in
scientific practice for it to be more congenial to non-sexist, "truer’ biological theories? Do
we merely need organizational adjustments in schools and higher education? Or is it
necessary (in order to introduce these adjustments) to raise women’s consciousness of patri-
archal biases in society and knowledge at large? And what if more profound changes in the
rules of scientific method were the prime conditions for the development of a feminist
biology?

Mainly inspired by schools of thought arising from a post-positivism sociology of -
knowledge, feminist theoreticians and epistemologists started asking the far-reaching
question: Do we need a feminist epistemology to vindicate a feminist, non-sexist, and
non-patriarchal science? Do we need a feminist society? (Fee 1983, 1985; Flax 1983, 1987;
Harding 1986b; Harding and Hintikka 1983; Keller 1982, 1985; H. Rose 1983, 1985)'

Hitherto in this thesis, we have seen the reasons feminists isolate as a rationale for
changing certain theoretical categories, hypotheses, and research designs in the practice of
biology. These reasons seemed to be justified and legitimate. But I have also highlighted
some contradictions and practical problems with which feminists have been confronted in
the elaboration of their new research programmes. First, their critique of a realist
epistemology for science was not congruent with how they viewed the validation of their
own biological theories. Secondly, feminists seemed to maintain that in studies of biology

and behaviour, (patriarchal) biological determinism could be rejected on empirical grounds;
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but they could only contend that their own holistic approach should be taken for granted -

- for no better reason than that there is no conclusive evidence for biological reductionism!

This last argument indeed sounds more argumentative than strictly empirically-grounded;
it resembles a kind of "negative endorser” theory.

This chapter will thus try to shed some light on the gaps between the aims of
feminist critics of biology and their suggestions for the implantation of new norms of
scientific practice, including a rethinking of its epistemological premises. It will argue that
these theoretical suggestions do not render total justice to feminist biology and its potential
as a ’better’ science. Rather, the epistemological canons of the empirico-analytical sciences
as formulated in critical realism seem to serve more satisfactorily the purposes of concrete
projects of feminist biology.

The first two sections will deal with the intellectual legacy of phenomenology,
discussing, first, the Marxist feminist view on epistemology and, secondly, the feminist
psycho-sociological insights into the scientific system. The last section will examine, and
endeavour to explain (in light of the aims and scope of feminist projects of science) the
unfolding of recent debates within feminism in relation to the epistemological categories
of objectivity, subjectivity, and values.

Within these three tendencies of feminist theories of scientific knowledge, the
problematic role of women in the elaboration of a feminist biology is being discussed. We
shall note, for instance, that the role of women and of ’feminine values’ is always being
articulated in combination with the ’vanguard’ programme of action of feminists and
political consciousness-raising. Also, the articulation of the ’feminine’ and the ’feminist’
is emphasized more or less strongly by the feminist authors working within these diverse
traditions.

The notion of *feminine values’, however, recovers diverse sociological components
of social action that need to be distinguished. These components may reflect, for instance,

the objective social interests of women (in relation to the health system or the household



for example). Or they may correspond to the ’caring’ and ’loving inclinations’ of women
as a social group. Or else they may mirror the professional interests women are likely to
defend within the scientific institution. More importantly, the point to make with respect
to 'feminine’ and ’feminist’ values is whether the social 'motives’ they represent can
satisfactorily replace epistemological ’guidelines’ in the construction of a science less sexist
and more conducive to a complete understanding of women’s biology and health.

I would suggest that feminist attempts to build a "better" science incorrectly claim
new epistemological credentials. However, "feminist biology" might rightly appropriate the
status of original and anti-conventional discourse about human biology. As shown in
chapter 1, the specificity of feminist biology seems to rest on the following tenets: a
distinctive research agenda for human biology; a set of alternative theories about
sex-gender differentiation and behaviours; and the usage of certain techniques of data
collection (borrowed from the human and social sciences) complementing, though not

replacing, conventional methods of investigation and validation in biology.

The Legacy of Marxist Phenomenology in
Feminist Critiques of Science

Several feminists have argued that if the canons of scientific epistemology had been
’thought out’ via the social practice of women, that is, on the basis of feminine ’emotional
inclinations’ towards, and ’empathy’ for, people and their personal experiences, these
canons would have secured the grounds for a "better", less sexist, racist or classist, science.
In order to become a reality today, the constitution of such a 'feminist epistemology’
would, however, necessitate a certain degree of political awareness and militancy on the
part of women scientists, a process involving the assistance of a ’feminist vanguard’ of
women in science. This view on scientific changes seems to have been profoundly
influenced by the Marxist theory of knowledge, whereby the location of actors within the

social structure gives them a different "worldview" of social life (Gramsci 1985; Larrain
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1983; Mannheim 1936, 1952).
According to early Marxist feminist writings about science (Arditti 1980; Hubbard
1979; Lowe and Hubbard 1983; H. Rose 1983, 1985), a "feminist” science based on

"feminine" values would be better, because historically, women’s social role and practice

have not been conducive to the domination of nature and social control, but rather to a
respectful and caring attitude towards the natural environment and human beings. A
feminist science would also be truer because, as a dominated group, women might attain
a more comprehensive understanding of the world (Hartsock 1983; Harding 1983).

The Marxist-inspired project of a feminist science is fully described in the works
of the social scientist Hilary Rose (H. Rose 1983, 1985, 1986; Rose and Hanmer 1976;
Rose and Rose 1976a, 1976b, 1976¢c, 1976d). Rose looks at science from the perspective
of a social practice taking shape as part of a social totality. In this view, science is seen as
an ideological weapon for the maintenance of the social order of Capital, patriarchy and the
white race. In contrast, feminist science would rest on the ideology of the socially
dominated practice of women.

As Rose argues, women occupy a dominated position in society, both ideologically
and materially. Ideologically, reproductive labour is undervalued; productive labour is more
highly regarded. Feminist Marxists stress that reproductive labour generates a totally distinct
type of social relations, which is, nevertheless, most important for the maintenance of
society. Reproductive labour involves caring for the people, nurturing children, unselfish
patterns of behaviour and love. Productive labour, in contrast, fosters control over human
and material resources, a control enforced by coercive organizations of social relations. The
social relations generated by productive labour are, in their current form, diametrically
opposed to the values of love and emancipation (H. Rose 1983, 1985).

Relative to science, more specifically, Rose suggests that the history of women’s
social practice under capitalism reveals why the act of any woman appropriating scientific

practice has been regarded as a contradiction. She holds that, under capitalism, any woman
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would find that "her involvement with the abstraction of scientific practice as it has
developed under capitalism and patriarchy, on one hand, is in painful contradiction with her
caring labor on the other" (1983, 87).

Rose therefore proposes a new feminist epistemology for science, integrating manual
and intellectual labour, by means of "caring for" and "feeling for" the objects being studied.
She also posits that a feminist methodology would seek to bring together the subjective and
the objective. Feminist epistemology, she claims, involves a reintegration of the "hand,
brain, and heart" for the natural sciences (H. Rose 1983). Such an epistemology, she
maintains, has already provided science with the existing feminist critiques of biology and
medicine, which have in turn brought about "a more complete materialism, a truer
knowledge" (ibid., 72). But the entrenchment of ’feminine values’ within scientific norms
of practice would most surely need the active participation of a feminist vanguard. For only
militant action could sustain the difficult challenge of implanting ’values’ and a ’style of
practice’ traditionally alien to science. Finally, this double process of activating ’feminine
values’ and ’feminist politics’ would generate the ’feminist standpoint’ on knowledge,
whose product, far from being biased, would be a 'more complete’ understanding of human
life.

Thus, according to Marxist feminism?, feminine practice is more likely than male
practice to reach true knowledge. By reason of their location within the social structure of
patriarchy, women as a group might have a more encompassing vision of the world, and,
as reproductive labourers, hold a more caring attitude towards social relations and relations
of knowledge between knower and the objects and people to be known.

This point of view is more fully developed by Arditti, a feminist Marxist biologist.
Arditti defends a project of feminist science in which she accords women a major role
(1980). She contends that the potential of feminism to develop a "truly humane science”
rests on the fact that "women are more generally in touch with their feelings" (ibid., 364).

Therefore, a feminist perspective would give "the prevalent mode of science" human
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concerns. Feminist science would provide a "special form of knowing" avoiding the
traditional division between intellect and emotions. It could "re-legitimize the intuitive ap-
proach" which is being consistently undervalued in current science (ibid., 364-66). For
Arditt however, while both men and women scientists may be committed to the conversion
of science from prevalent norms to a liberating and healthy activity, yet, it is the women
who are more likely to be at the forefront of this project because they are more in touch
with the values of love and respect.

The idea of a better science embracing humanist goals was, in early feminist
writings about science, taken on to justify the union of feminine subjectivity and scientific
objectivity as the epistemological foundation of feminist science. The works of some
feminist epistemologists and historians of science (Keller 1983, 1985; Merchant 1982;
Oakley 1981) illustrate this tendency. If the idea of subjectivity has a legitimate place in
the philosophy and the sociology of science; for both epistemological and ethical reasons,
however, its importance within the scientific process as a whole is highly questionable.
Even within feminist epistemology and the history of science, many authors are reticent to
accord a central role to subjectivity, let alone "emotions”, in the development of a
non-patriarchal and non-sexist science. This is true even though they may acknowledge the
utility of interactive methods for certain research questions (in human studies for instance)
(Kirkup 1986; Koblitz 1987; Jaggar 1989; Hawkesworth 1989; Mura 1989; Stacey 1988;
Tronto 1989)°.

Since the roles of feminine subjectivities and emotions in the development of a
"better" scientific process is far from settled, the role of women in the elaboration of a
feminist science is also problematic. The idea that women as a group can foster a new
scientific approach is counteracted by the evidence that feminists (scientists and non-scien-
tists), more than women scientists, have been at the forefront of reforms in the research
programmes of biology in the interests of women. It is, in fact, noteworthy that several

women biologists do not actually identify with all or even some aspects of the so-called
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"feminine practice”, but rather seem to endorse "masculine" attitudes of intellectual
authority and competition.

The Marxist feminist biochemist Hubbard, for example, does not agree totally with
the idea that women’s main contribution to science is their "feminine" attitudes towards
nature and people. Her point of view suggests, rather, that women, as a group, because they
have been the victims of sexist science and medical malpractice, have an objective interest
in a feminist reform of biology (Lowe and Hubbard 1983). Also, she does not necessarily
give women a prominent role in the social and ethical reforms of scientific practice. She
seems to argue that it is mainly social critics, feminists included, who will, and ought to,
participate in the process of changing science for the benefit of all. More substantively,
Hubbard subscribes to a Marxist view on biology which reinstates a less rigid view of
explanations about "nature”, a total (yet self-reflecting) dedication to human welfare, and
opens up scientific thinking to a full re-examination of its assumptions and procedures of
research.

In her introduction to H. Rose and S. Rose’s collection of essays in Ideology in/of

the Natural Sciences (Hubbard 1980), Hubbard develops her argument for a new science

on three pivotal issues relating to traditional science. First, scientific language endows
knowledge with depersonalization, and reifies the idea that science and scientists are free
from political biases. Secondly, science treats reality as decontextualized facts rather than
as something taking its full identity within a context. Such a view implies that current
"scientific methodology" only permits the capture of natural phenomena which are repeatab-
le and measurable. It cannot deal with unique occurrences, or with interactive systems (see
also Hubbard 1982). Thirdly, in the present social climate, science "is flawed with
arrogance”: scientists try to enforce uncritically their framework onto objects and
phenomena even though it is improper to describe the reality under study in all its
complexity (Hubbard 1980).

According to Hubbard, science has, for centuries, built on these three pivotal norms.
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Conversely, in a scientific practice reformed on Marxist feminist bases, scientists would be
led to conceive of "nature" as a complex system of interactive parts, a conception which
constitutes the most accurate picture of life from which models of explanation can be
~developed (ibid.). (Such a conception also implies that *women’s biology is not their
destiny’.)

Therefore, Hubbard continues, in order to solve the problems of science, we need
more than simply to ward off the negative results of science from within; we need also to
criticize it from outside; we urgently need to "redefine what science is about and how to
do it less wastefully, and more healthily and humanely" (ibid., xxv); and, as far as scientists
are concerned, to "redefine science and its methodologies out of a full awareness of the
ideological components that are implicit in it" (ibid., xxvi).

In her discussion of biology and women, more particularly (Hubbard 1979; Lowe
and Hubbard 1983), Hubbard opposes the naturalistic fallacy of biological determinations,
in favour of a more holistic approach. She says, "there is no such thing as human biology
in the pure ... what we think of women’s biology is a political construct, not a scientific
one" (Lowe and Hubbard 1983, 6). Secondly, she posits that if women themselves were
to ask biological questions, they would likely obtain more reliable information about
women’s biology than that which conventional biology has thus far produced. She believes
that, in spite of the economic and political constraints imposed on women and feminists by

the patriarchal system, it is possible for women to ask the gquestions that are of interest to

them.

Hubbard thus clearly gives a prominent role to women in the re-evaluation of
traditional explanations of women’s biology and behaviour. She does so however, assuming
women’s personal interests in, and immediate knowledge of, their own bodies and malaises,
and without giving too much weight to the idea of intrinsic ’feminine values’. For these
reasons women would reinstate a more 'woman-friendly’, and less sexist biological

programme of research about sex and behaviour. But she also accords, with regard to the
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implementation of these profound reforms, a role of leadership to feminist and other
socially-involved groups. In the elaboration of a new type of biology, one must confront,
she contends, political and economic interest groups. So, she does not conceive of feminist
biology as purely rooted in women’s subjectivities; she would rather argue, in the main, for
a Marxist feminist biology committed to tackling the political and rational debates lying
ahead -- regarding research approaches, ethical problems, and social interests in science.

Hubbard’s substantive critique of scientific activity in a capitalist and patriarchal
society appears to have been taken on by several feminist authors who have studied the
relationship between science as a proto-universal epistemology and science as a power
system vested with men’s interests. The writings of Fee (1983, 1985) are illuminating in
that respect for they illustrate the scope of the feminist projects of science, and display
clearly the amplitude of their theoretical shortcomings. Let us look briefly at Fee’s
arguments in order to highlight the problems which current feminist theoreticians are trying
to resolve (or to avoid) in the elaboration of a feminist biology.

Like Rose and Arditti, Fee believes that "there is something unfeminine about
science" (Fee 1983). For her, masculinity is an incomplete and distorted form of humanity.
She claims that the issue for feminists is not making women more scientific but rather
making science less masculine and thus more completely human. Science must indeed be
transformed to permit the acceptance of women within it, but more importantly to
"conceptualize new kinds of relationships between human beings and the natural world, by
overcoming an alienation between culture and nature" (ibid., 15).

The core of Fee’s thesis lies in her discussion of the notion of objectivity. She
concurs with Hubbard’s analysis, holding that the notion of scientific objectivity is suffi-
ciently vague to hide its real political purpose and to keep its legitimacy under the guise
of epistemological virtues. She contends that science is permeated by social values, more
precisely, masculine values.

Fee concentrates, in the main, on the negative political effects of pseudo-objectivity
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and she does not, therefore, examine further the types of reforms suggested in Hubbard’s
earlier works and which required development. By the same token, Fee avoids substantive
analysis of the question which, in my view, is crucial for feminist biology: Is it, episte-
mologically, absolutely necessary to change the scientific rules of proof or any other
methodological categories in order to have a feminist science?

For example, part of Fee’s discussion on objectivity concerns the relationship
between thinking and feeling, and between values and objectivity. First, Fee says that the
absence of feeling and emotion in science is the direct result of the domination and political
authority of men. This is, in my view, at best sketchy, at worst presumptuous.

Secondly, she analyses "emotions” and "social values" as if they were co-extensive
epistemological categories. We must underline that "emotions” are simply "felt". If they can
be raised as evidence to support observation and cognitive judgements, they are not
debatable as such: they simply "are" or "are not". In contrast, "values" are cognitive
categories assuming the roles of either premises or conclusions in the process of
knowledge; thus, they can be rationally discussed as such. Fee distinguishes neither
between values which predicate cognitive judgments, nor between values which predicate
judgments of social ethics. While she urges scientists to recognize the existence of values
in science, she does not even commence examining the basic practicalities of how the social
resolution of ethical and social issues, and the procedures of scientific research, could be
organized for the sake of a democratization and an amelioration of decision-making process
in science. From a sociological point of view, values entering model-building seem far less
conflictual than values related to ethics, even from the perspective of feminist critiques of
science. In fact, feminists do not seem so much to challenge the idea of a pragmatic,
instrumental type of knowledge (referring primarily to instrumentally-oriented cognitive
judgments), as the abuse of instrumental knowledge (referring primarily to matters of
politics and social ethics) in areas like human biology, pharmacology, psychology, and

industrial "progress”. (See chapters 3 and 4.)
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Indeed, in spite of all her criticisms, Fee maintains that science should not be rejec-
ted wholesale; she states that rationality, critical evaluation, and empirical testing must be
preserved. She does not explain, however, why she suddenly takes this point of view. For
her, there is only one way to preserve the promise of scientific progress: it is to base
science on individual creativity, stimulated by, but also ultimately subjected to, the con-
straints of community consensus through a set of recognized procedures (Fee 1983). In my
opinion, this statement demonstrates at least two key things: first that Fee cannot really
provide any new basis from which to develop a feminist epistemology; and, secondly, that
she starts from a shaky theoretical basis to assess workable solutions to the problem of
democratizing science’.

Scientific research is oriented by dominant social groups, and a majority of scientists
would acknowledge this. But this does not prohibit them from thinking that the method
itself will prevent errors supplanting truths. (See chapter 6). In her critique of scientific
objectivity, Fee is right in pointing out this fact. It may be argued, however, that she
overstates her views, and criticizes the abuse of scientific rationality in other spheres of
social activity, rather than the epistemological utility of rationality. In other words, she
focuses on the ’abuse’ of science rather than on its ’use’. She also coalesces political and
epistemological questions into that of "values", an inexcusable adumbration at the expense
of a sound analysis of science as a rational process. She does so, risking the fact that her
critical argument will not even be taken seriously by self-critical biologists.

It is my contention that, like other Marxist feminists, Fee does not investigate if
some useful components of the scientific method should be kept. She also does not explore
either how a social consensus on scientific validity could be reached. Fee’s view of a femi-
nist science remains merely a "negative-endorser" project of science®. In other words, once
Fee has pointed out the basic sexist flaws in scientific practice, especially its current use
of objectivity for ideological (patriarchal) purposes, she does not try to discuss either

substantively or more comprehensively the epistemological and practical implications of her
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approach to science.

True, Fee claims that what she has developed appears more as a feminist critique
than as a feminist project of science. She indicates that "there is no way of imagining in
advance, a fully articulated scientific theory" (1983, 22). Yet she holds that "we are,
however, free to play with ideas and to consider the criteria that a feminist science should
fulfil" (ibid.)".

At this point, while it is necessary to argue the case  for the entrance of women
into the scientific professions as presently constituted, it is also important to push
the epistemological critique of science to the point where we can begin to construct
a clear vision of alternate ways of creating knowledge. ... Overcoming the dualisms
that feminists have identified as being associated with sexual dichotomies, such as
the subject/ object relation, may offer the prospect of a radically transformed
science, one that is as yet only faintly visible as a possibility for the future. (ibid.,
24-25)

Let us summarize the foregoing arguments in this section. The Marxist view of the
’socio-epistemological’ problematic of relations of values and facts has enabled feminists
to produce a powerful critique of the patriarchal ideology prevailing in biology.
Accordingly, feminist science would neither hide, nor renounce its political aims on behalf
of women, but on the contrary, would work with a full awareness of its political biases. By

overstating the issue of social values, more especially in terms of masculine versus feminine

values, in science however, feminists were bound to face serious problems in building a
new scientific method. By seeing the role of scientific values strictly in terms of ideological
weapons for patriarchy or, in contrast, of moral and ethical prerogatives of women and
’feminine inclinations’, they too hastily dismissed the valuable role some values also play
in the development of procedures and methods of validation in the empirico-analytical
sciences, for the benefit of both feminist and conventional biologies.

Finally, as will be argued in chapter 4, an examination of biological epistemology
tends to show that, as biology concemns itself with life in general, the values entering its
model-building have been, as in the social sciences, more directly subjected to social

debates than the values entering model-building in the physical sciences®. In contrast,
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biology has remained closer to the physical sciences, both experimentally and with respect
to the logic of scientific proof entrenched within critical realism. As I shall develop these
two points in a further chapter, new light may be shed on the reasons why feminists,
borrowing their views on biology mainly from critical social theory, have had troubles

justifying themselves within the confines of experimental biology.

History of Science, Psycho-sociology of Science,
and the Impact of Institutional Changes

Several feminist historians, sociologists, and practising scientists have suggested that
it is the social setting and the historical weight of androcentric representations of scientists
which are the deep-seated reasons for the relative absence, poorer performance and lower
status achievement of women in science. They have tried to demonstrate that in school
science (Bentley and Watts 1986; Kahle, 1985; Kelly 1985; Smail, Whyte and Kelly 1982),
in higher education (Brighton Women and Science Group 1980; Kahle 1985; Rossiter 1982;
Rosser 1985), and in professional circles (Koblitz 1987; Reskin 1978; Outram 1987,
Rosenberg 1982; Simeone 1987; Widnall 1988), the conditions of the learning, and the
performance, of science were unfavourable to females®. These authors seem, therefore, to
adhere to a theory of knowledge that Harding has rightly called *feminist empiricism’. For
they do not assume that the sexist flaws of current science lie in its epistemological 'norms’
or methodological tools. Rather they consider as their main subject of investigation the
prejudices pervading theory-building and research agendas, whose infiltration, they
hypothesize, is primarily due to an institutional imbalance of power between men and
women scientists at both micro and macro- levels of decision-making.

The bulk of recent feminist reflections on science rests on the concept of science
as an educational and professional system inseparable from a more general division of
labour, itself maintained through representations of gendered roles. According to a great

many feminist historians of science, the scientific culture and infrastructure have greatly
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contributed to maintain the image of scientist as being male, and scientific work as being

more suited to the aptitudes of men. These are proposed to explain the proletarianization
of women in science, their exclusion as full-fledged scientists, and their relative absence
from science'.

Some feminists, however, also explain that these historical processes underwrite the
idea that feminine practice (whether conscious or not, repressed or not) is totally different
from masculine practice. This implies that womens’ approach to nature, people and
knowledge, is intrinsically distinct from that of men. The association of males with scienti-
fic activity can be interpreted as either a conscious political process excluding females, or
on the basis that, more implicitly, the scientific method and model-building take their
deeper roots in the male psycho-cognitive pattern (Flax 1983; J. Harding 1986; Keller 1982,
1985; Sayers 1987). These two processes combined might explain more fully why,
historically, women have achieved less impressively in science than men.

Thus, this perspective on the problem of women in science addresses head on the
deep roots cum social origins of scientific epistemology, a contrast with the avenues
explored by the authors referred to previously in this section. In fact, this perspective sets
itself the task of testing the theoretical underpinnings of the ’feminist standpoint’ on
scientific knowledge against the micro-structure of scientific practice, an enterprise which
contrasts, this time, with that of the exploration of the macro-levels of science characteristic
of Marxist-inspired feminist studies.

According to the feminist authors subscribing to this view, the values entrenched
in scientific knowledge are not universal. They are, in fact, co-extensive with male
cognitive psychology. Scientific endeavour is shaped in accordance with men’s goals,
desires and representations of nature and the social world. These are, in the main, to
dominate, predict, and control nature (and women); to conceive of people and nature as
objects; and to elaborate models of explanation as mechanistic metaphors. Such "cognitive"

values and interests are indeed closer to the typical psychological development of boys than
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of girls, the former detaching themselves from their parents earlier and w1th less emotional
turmoil. As adults, males are more inclined to sever emotion and reason, to distance their
own identity from that of other people, and to become more aggressive. Females, on the
other hand, have more difficulty separating their own identity from that of others, and also
to separate emotions from reason. The female pattern of psychological development is said
to induce the contradictions women must experience when they attend science classes,
undertake experiments, try to learn abstract concepts, and strive to advance in science.
These contradictions are exacerbated by social upbringing, role expectations, and the
settings of science education and scientific work.

Thus, according to this argument, the ’exclusion’ of women from science has less
to do with women’s nature than with the phenomenological genesis of scientific knowledge.
Given the historical backgrounds of our societies, the genesis of scientific knowledge has
partaken of the socio-psychological dichotomies male/ female, objectivity/ subjectivity,
rationality/ emotivity.

Phenomenology as the study of "forms of life" has, indeed, been very influential
for feminist literature about knowledge''. Phenomenology states the *dependence’ of our
mental representations of nature and reality on the ’relative’ systems of beliefs in which
they take place (Berger and Luckmann 1967; Schutz 1962). Since phenomenology posits
a relativist stance on belief systems, it justifies, as an epistemology, the existence of
alternative "worldviews": all beliefs are true within their own contexts. The works of
Glennon (1979), Spender (1980, 1983), and Stanley and Wise (1983), for instance, were
strongly committed to phenomenology. However, as other feminists have argued,
phenomenology somehow undercuts the political rationale of feminist critics of science: for
it undermines the real, objective, existence of a social structure which oppresses women
(Currie and Kazi 1987).

The feminist arguments in favour of a phenomenological insight into female

psycho-sociology and female experiences have been criticized in recent works of feminist
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educators, historians of science and epistemologists. The issue raised by these authors was
whether feminist scientists and critics of science, in their attempts to alter scientific
knowledge in favour of a more equitable treatment of women, should be mainly concerned
with substantive theory-building in political and sociological studies of school science
education and the scientific professions, or if they should proceed by examining
epistemological matters. Let us look at some of these studies in order to highlight the
directions they have taken, and why.

An important part of the literature about women in science has paid particular
attention to the evolution of women’s consciousness of covert sexist biases in science'?.
Several of these studies assign a major role to teachers and professors of science in the
transformation of the science curriculum, the image of scientists, and the consciousness-rai-
sing of students (Andersen 1987; Bentley and Watts 1986; Kahle 1985; Kelly 1985;
Schuster and Van Dyne 1984; Rosser 1985). Others endeavour to document how,
historically, the scientific institution has systematically undermined the role of women in
science (Ginzberg 1987; Hearn 1982; Koblitz 1987; Merchant 1982; Outram 1987;
Rosenberg 1982; Rossiter 1982).

The strategy described in Schuster & Van Dyne (1984), for example, primarily
concemns the liberal arts, but it is widely quoted in feminist literature about science. They
describe the introduction of feminist theory-building in the human sciences in a six-step
strategy of consciousness-raising of women students. In their view, the emergence of
women’s studies programmes in the curriculum should spur the inclusion of women’s
experiences not only as problems on their own, but as a relevant basis for a new
Iunderstanding of social affairs. Schuster and Van Dyne acknowledge several sources of
resistance to such transformation. These are the weight of invisible paradigms on the belief
that science is neutral and universal; the students themselves, who might not have
experienced the adverse effects of sexism, or who might believe that an equal opportunities

movement would suffice to balance the previous absence of women from prestigious posi-
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tions in social life; the multicultural realities which could impede a project embracing
women’s experiences as a whole; and the loss of old certainties in favour of a plurality of
accounts of history and society.

Although Schuster and Van Dyne’s account may appear legitimate for the social
sciences, one may also wish to ask if it could be applied directly to biological science.

Andersen (1987) remarks that feminist transformations in science have already borne
fruit in djscipl'ines where interpretative methods are used. In these areas, she argues, femi-
nist critiques will be fruitful inasmuch as they make a breach in the hegemony of science,
and replace it with a pluralistic view, inclusive of women’s subjective experiences. In the
case of science and technology, however, she says that the main contribution of "a feminist
view of science” is still to come. She suggests that, mainly, feminism will continue to
repudiate the cultural dualisms associated with masculinity and feminity which have per-
meated scientific thought and discourse. Andersen, thus, believes that "it is impossible...
to move directly from the male-centred curriculum to [a] ’transformation’ of that curriculum
in favour of a co-educational one -- without passing through some form of women’s
studies” (ibid., 226)". Her position lends itself to the tenets of a project of feminist biology
presented earlier, via the works of biologists, such as Fausto-Sterling, Messing and
Hubbard. That is to say, she is very critical of prejudices goveming the selection of
scientific data and the formulation of research problems. Still, she seems to lean towards
a realist epistemology which would give us at least some minimal guarantee that ’feminist
biology’ provides ’better’ and ’truer’ explanations than ’patriarchal science’.

Rosser (1985) takes a much more radical view of a feminist science curriculum.
Adapting Schuster and Van Dyne’s framework, she is fully aware that women scientists are,
in general, oblivious to the implicit sexist biases in science, and argues that unless women
scientist’s personal lives are directly concerned with feminist issues, they would be
unlikely to generate changes in teaching science or in research'®. She maintains however,

that real changes in the science curriculum might well involve more than that. These
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changes would imply a recognition by women, of the rigidity and inaccuracies of knowle-
dge about women, and of the male biases concealed in the notions of objectivity, rationality
and dominance; they would also focus on the importance of introducing feminine attributes
expressed via their subjectivities, feelings, and caring attitudes into science; and, finally, the
possibility for more than one way of practising science to co-exist with that presently
normative.

Similarly, Bentley and Watts (1986) have argued that the nature of normal science
is masculine because it reflects male values such as rationality, logic, objectification, and
quantification. For them, female values are holistic, co-operative, amenable to diverse forms
of knowledge, qualitative, and as such, they adumbrate the unification of the intellect with
emotions. Bentley and Watts also believe that a feminine practice of science would not only
produce a better, more humane and more self-conscious, scientific practice, but they also
believe it would generate a superior method and a more comprehensive epistemology for
scientific knowledge.

In contrast, Jaeger (1987), for example, severely criticizes authors such as Bentley
and Watts. First, she argues that if feminists think women can create a new science based
on feminine values cum ’emotional inclinations’ towards nature and human beings, they
must initially thoroughly investigate the relation between emotion and cognition in the
thinking subject. But they fail to do so. For that reason, Jaeger contends feminist
epistemology can be rejected as an alternative theory of knowledge.

Jaeger also highlights the confusion between the social and the natural sciences
created by feminist theories of knowledge (ibid.). She suggests that 'feminine values’ cum
’life experiences’ might be relevant in understanding the subject matters of the social
sciences (i.e., human and gendered experiences). She also argues, however, that these values
are rather useless in understanding the object matters of the natural sciences (i.e., inanimate
objects). Finally, she contends that "traditional science" already subscribes to some of the

principles advanced by feminists, such as, uncertainty about our explanations of nature,
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inability to completely control natural events experimentally, recognition of biases in
observation, and the holistic view of nature and reality'’.

The only aspect of science on which Jaeger’s critique converges with that of
feminists is in the realm of school education. She maintains that school science must be
altered in order to be more congenial to girls, that is to say, to sustain their curiosity, to
develop their skills, and to meet their expectations'®. But in the last analysis, Jaeger does
not believe that the root of the problem of women’s low participation in science lies in the
fact that the "nature" of science is intrinsically "masculine".

Like some feminist historians (Koblitz 1987; Outram 1987) and educators (Kirkup
1986), Jaeger is more inclined to withdraw from the traditional view of a feminist science
based on feminine values. Likewise, Outram (1987) suggests to feminists that they concen-
trate on the history of the professionalization of science rather than on philosophy. She
argues that the institution, more than the deep-rooted assumptions of scientific episte-
mology, has precluded the full participation of women in science. Historical accounts in-
deed show that in the past, numbers of women used to be involved in scientific work, but
only as assistants to their relatives (Alic 1986; Gostzinyi-Ainley 1986; Rosenberg 1982;
Schiebinger 1987); these accounts alternatively show that a great many, as far back as a
century ago, proceeded to higher education, although mainly in women’s colleges (Rossiter -
1982; Cott 1986; Delamont 1989). Thus these accounts indicate that the professionalization
of science was far more favourable to men; the best jobs became a male preserve, and
tenured positions were almost inobtainable for women. The sole career niches available to
women were the assistantships, temporary fellowships, and research positions in less presti-
gious research areas such as home economics and botany.

Finally, Koblitz (1987) also opposes the feminist thesis positing that women were
prevented from working as scientists mainly because the scientific method is inherently
male'”. She maintains that "the feminist question in science" should be "concerned less with

any abstract concept of gender than with overt and covert sexual discrimination, social
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expectations and the socio-political atmosphere” (Koblitz 1987, 403). She judges the idea
of a feminist epistemology based on feminine values as shortsighted, even caricatural. She
also indicates that feminists have been wrong in thinking that the "feminine" insight, as it
might be used in some areas of biology, could be generalized to the whole of science. She

| finally maintains that recourse to intuition and "quasi mystical" scientific insights is not a
female preserve, but relatively common in stories about renowned scientists, both male and
female'®,

As previously discussed, the standpoint on feminine values and scientific objectivity
held by some feminists is at best controversial, at worst shaky. Recent debates among
feminists indeed show that they have reoriented their reflections and works from the
perspective of an original contribution to scientific epistemology, to a more pragmatic
reform, yet original in its theory-building, of biological knowledge about women. The last
section of this chapter will show that recent feminist reflections on science have indeed
shifted from the question of a new epistemology to the question of new research agendas.
At the turn of the 1980s, feminine practice was posited as able to engender new
methodological and epistemological rules. Ten years later however, realizing that this
argument was empirically and theoretically unsustainable, several feminists are now

undertaking to redefine the parameters of a feminist project for the natural sciences.

*The Science Question in Feminism’: A Question of
Method or a New Research Agenda?

Feminist reflection about science has made a major shift over the last years: instead
of focusing on methodology or epistemology, it has concentrated its efforts in exploring
science as a gender-system (or culture) w'hich excludes women scientists and questions of
interest for women. The works of Keller and Harding, two authors frequently quoted in
feminist critiques about science, are two prime examples. It is suggested that this recent

shift in feminism may increase the credibility of feminist attempts to change biology from
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within, and avoid the epistemological pitfalls which have somehow undermined the
credibility of legitimate sociological concerns defended in projects of feminist biology.

Let us first give an example of the kind of arguments which has left feminist critics
with unresolved epistemological questions relating to the validity of feminist biological
theories. The essays of Rosser, a zoologist, illustrate well the predicament with which
feminists have been confronted.

In a recent article (1988b), Rosser addresses the legitimacy problem involved in the
full realization of feminist science. She questions whether "good science" could ever be
value-free, least of all gender-free. She contends that traditional biology has been justly
criticized for its reductionist and patriarchal approach; and she subscribes to a holistic
approach in which biology and environment will posit the inclusion of cultural factors in
explanations of women’s behaviour and aptitudes. With all these arguments, we would
concur. She also claims, with other feminist biologists, that "we can never know whether
or not there are real biological differences between males and females because we can
never separate the biological from the environmental" (ibid., 16). This argument, as
discussed earlier, is questionable. Finally, Rosser holds that science is, ultimately,
value-laden; therefore, she is forced to admit that even a potential feminist science is
value-laden (ibid.). But this does not necessarily mean, as Rosser may incorrectly conclude,
that it is impossible to legitimize feminist science on the ground that it is truer than any
other kind of science.

In our view Rosser’s argument is symptomatic of the relativist stance on knowledge
underlying feminist theories of knowledge inherited from the phenomenological tradition.
According to these theories, the inescapable role of values in the construction of knowledge
implies that any type of knowledge, science included, is context-bound, rather than
universal, and that it can only be judged according to the cultural norms of the society
which nurtured it (Barnes 1974; Barnes and Bloor 1982; Bloor 1976; Mulkay 1979). The

flaw in some feminist theories of knowledge, is to feel compelled to reject scientific
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validity altogether (on the ground that science is ultimately value-laden), instead of
exploring social norms and epistemological rules which may justify it within our present
scientific context.

Keller’s view of science is not primarily inimical to scientific endeavour and the
epistemological features of objectivity and reason. Her arguments focus mainly on these
features as they have been culturally and institutionally associated with men and dissociated
from women (Keller 1985, 1987b). This would explain why women have found it more
difficult to obtain scientific jobs than men, and why they seemed to have performed less
well in mathematics and science (1982). In the feminist literature, Keller seems to
adumbrate the progressive disentanglement of the "feminine" and the "feminist" arguments
in feminist theories of science (Keller 1983, 1987a)". She distinguishes these two argu-
ments, but maintains that both criss-cross the whole gender system of science.

The gender system of science encompasses the following social processes: education
and psychological development, the workplace, decision-making about research agendas,
and finally the socio-historical construction of epistemological assumptions and the rules
of scientific method (1987b).

In her article "Feminism and Science" (1982), Keller contended that feminists should
pay particular attention to the historical unfolding of o;)jcctivc knowledge, male psychologi-
cal development, and the ideologies of power and domination. She suggested that
knowledge in general, and science in particular, serve two gods: on the one hand, power
and transcendence over nature, on the other hand, a certain view of domination, namely the
male dominating the female. According to Keller, the view that knowledge could arise from
a "conversing" between scientific thought and nature has always been undermined by this
two-fold process (see also Merchant 1982). Drawing from the object-relation theory of
Winnicott and Klein (see also Flax 1983; J. Sayers 1985) Keller tried to buttress the idea
that women might have developed a different attitude towards objectivity, the relations

between nature, society, and science, because they prefer the understanding side of science
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rather than its impulse to control. In this connection, Keller wrote: "In the historical effort
feminists can bring a whole new range of sensitivities, leading to an equally new
consciousness of the potentialities lying latent in the scientific project” (1982, 602). She
concluded that feminist critiques must extend to the foundations of scientific thought and
distinguish "the objective effort from the objective illusion" which, in the current state of
science, are features that "belie its claim to universality” (ibid., 594). She summarized her
view as follows:

In short, rather than abandon the quintessentially human effort to understand the
world in rational terms, we need to refine that effort. To do this, we need to add to
the familiar methods of rational and empirical inquiry the additional process of
critical self-reflection. (ibid.)

In 1983, Keller wrote Life and Work of Barbara McClintock, about the eminent

biologist who won a Nobel Prize in the 1980s. It is undoubtedly this book which spurred
controversies and confrontation among feminists about the "feminine" and the "feminist",
in which one of Keller’'s contentions was that "love and feeling” were typical of
McClintock’s practice and of her scientific reputation. As a result, many feminists believed
she was giving empirical evidence for a feminist epistemology based on feminine practice.

Keller has clarified her point of view in recent works (1987a, 1987b). She stressed
that feminist science does not aim to replace science completely, but only to render explicit
the masculine ideology shaping the scientific understanding of nature and objects in general.
Shying away from the idea of a "feminine science”, Keller started arguing more
emphatically for a "feminist science” as the standpoint from which a critique of scientific
scrutiny -- qua androcentric -- might be conducted. She stressed that the aim of feminist
science is to uncover the masculine biases which still remain in science, through the
"terminology" describing nature and women, and through the patriarchal interests it
implicitly defends®.

In "The Gender Science System" (1987b) Keller maintained that the story of
McClintock is a prima facie case of how the science system treats women. McClintock

was seen as a marginal woman and an eccentric scientist: her scientific work was received
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reluctantly. The way in which McClintock’s work was "re-habilitated" by the
science-system also illustrates the way feminism is treated by scientists. Keller pointed out
that feminists were among the first to view McClintock’s work and approach to biology as
sound; but it was only in retrospect, after McClintock’s "jumping-gene theory" was finally
'considered of prime importance by traditional biologists, that her "style" of practising
science was finally recognized as valid by the scientific establishment.

In short, Keller does not pretend that the feminine ethos is epistemologically
qualified as an alternative scientific approach. She merely argues that the feminine relation
to objects and women’s marginal position within the science-system might both have helped
to produce certain cognitive patterns which could capture more adequately certain
experiences in the natural world -- as in the case of McClintock. She considers feminist
science as a critical theory rather than as a comprehensive alternative to current norms of
scientific practice. Feminist science is a systematic appeal to the fusion of beliefs and
cognition, facts and values, evidence and subjectivity, all of which should, ultimately, help
to dissolve the dichotomy feminine practice/ science practice which has historically shaped
the practice of science and excluded women.

The question at issue, finally, has to do with the meaning of science.
Although we may now see that science does not simply ’mirror’ nature, to say
instead that it mirrors culture (or ’interests’) is to make a mockery of the
commitment to the pursuit of the reliable knowledge that lies at the core of
scientists’ work. It is also to deny the manifest (at times even life-threatening) suc-
cesses of science. Until we can articulate an adequate response to the question of
how nature interacts with culture in the production of scientific knowledge, working
scientists will continue to find their more traditional mind-sets more comfortable,
more adequate. (1987a, 90)

I should like to close this chapter by going over the works of the philosopher
Harding, a central figure in feminist epistemology. Harding also adumbrates a shift within
"the feminist question about science", how;:ver, in her case, she proceeds from claims about
a feminist methodology and epistemology to claims about a feminist research agenda. As
she stressed in her most recent writings (1989, 1990), both ’feminist empiricism’ and the

’feminist standpoint’ emphasize the need for empirical enquiry and theoretical reflexivity
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in the process of knowledge. These two avenues have now paved the way for the
enunciation of a ’feminist science’: a process whereby the adequacy of analytical tools and
relevancy of research questions would have to be constantly questioned and revised. As
such, therefore, Harding is far from renouncing the usefulness of canons of validation
provided by critical realism. Let us provide here some details.

In 1983, Harding (in Harding and Hintikka) discussed the project of feminist
epistemology on the basis of a criticism of the three traditions of empiricism, functionalism
or relativism, and Marxism. In her view the main lacuna in empiricism and relativism is
their inability to correct their own errors: empiricism does not acknowledge the social
values involved in thought and representation; relativism does not distinguish "true" from
"false", nor "bad" from "good" beliefs. As for Marxism, she indicated that it had overlooked
the sex/gender system in its account of objective contradictions within society. At that stage
in her reflection about science, however, Harding was still exploring the barriers to the
emergence of a feminist science; she was not addressing the substantive problems related
to the viability of a possible feminist epistemology.

In 1986, Harding became more specific. She acknowledged the valuable
contributions of feminist empiricism and feminist Marxism ("the feminist standpoint"); she
gave credit, for example, to the works of Doell and Longino as representing feminist empi-
ricism. In contrast to feminist empiricists however, she suggested that current science is not
merely "bad science", but rather "science as usual” and must, as such, be subjected to more
profound changes. She did not believe that science could be reformed by means of the
same methodological rules as traditional science. Harding instead proposed to lay the
foundations of feminist science in "unstable categories" of analysis such as "gender", "anti
racism", "anti sexism" (1986a).

In other writings (1986b), she held that "feminist epistemology" must challenge
male-dominated science by replacing traditional canons of truth by a constant questioning

of its old certainties. Harding further posited that feminist epistemology must reject the
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three following premises: masculinity-affirming division of labour, assignment of gender
identities to human infants, and asymmetric meanings of masculinity and feminity in gender
symbols (or "gender totemism"). In brief, Harding rejected any fixed totalizing theory in
favour of a multiple system theory. She advanced the idea of a feminist perspective based
on "unstable categories". As science is facing unique dilemmas, Harding held, the
framework of "unstable categories" ought to be given a chance as a replacement of
traditional science.

One might wish, at this point, to question whether Harding was really trying to
construct a new epistemology, amenable to a workable feminist science, or if, like other
feminists, she only set out to criticize some theories? The answer to this question emerges
in her last writings.

In more recent essays, Harding (1987a, 1987b) goes so far as to refute the idea of
a new feminist methodology. Instead, she accords credit to the more traditional contri-
butions of feminists to science, namely the social sciences. As she notes, these contributions
arose mainly from qualitative studies and from conceptual innovations in theory-building:
the qualitative methods have permitted us to centre our attention on women’s personal
experiences, which have, in feedback, generated new data and research questions. The
distinctive contribution of feminist science is therefore the "gathering of evidence in
different ways" (1987a, 25). The originality of feminist science does not lie, initially, in the
elaboration of a new methodology or a new epistemology; its originality is mainly
expressed under the form a "distinctive research agenda". Harding writes: "Feminist
research is distinctive in its focus on gender as a variable and an analytic category, and its
critical stance toward gender” (ibid., 29).

Several clarifications could be made in relation to Harding’s reflection about
epistemology. First, Harding did not, in the final analysis, reject feminist empiricism, and,
in this sense, her position is closer to that of Longino and Doell than she herself claims.

As a result, she might well have dismissed prematurely the Popperian epistemology as
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applied to biology and the natural sciences; Popper himself proposed to make a distinction
between the "worlds" of the critical attitude and argumentative language, and that of
empirical statements®. For these reasons we contend that feminist science, as described by
Harding in particular and feminists in general, is not a new scientific epistemology (for it
still relies on the Popperian critical realist epistemology), but, rather, that it represents a
distinctive research agenda.

In a similar vein, Longino has tried to define feminist science as "process oriented"
rather than "content oriented” (Longino 1987). She believes that feminist science is basical-
ly a process of criticism rather than a theory-building framework; it is "practice rather than
content”. She thus makes an appeal not for a "feminist science"” in the first place, but rather
for "doing science as a feminist" (ibid., 53. See also Longino 1989). Taking criticisms of
biology as an example, she holds that one of her aims as a feminist critic of science has
been to draw attention to the influence of culture on human behaviour. This would suggest
that feminist science can successfully alter scientific knowledge when it is basically
concerned with the reconceptualization of, for instance, human behaviour and gender.
However, while I concur that feminist science essentially is a critical outlook on
gender-related theories, I do believe that it may also be content-oriented, as a review of
certain feminist contributions to primatology and evolution has shown.

I should like, finally, to highlight a flaw in the feminist reflection about science
stemming from a generalization of feminist criticisms of biology directed toward the whole
of scientific epistemology. I suggest, in this connection, that as long as feminists will not
distinguish between the various teleological genres which constitute the various types of
biological explanations; or will not distinguish between the "world" of rational explanation
and the "world" of sense-datum®, subjective experience and emotions, the feminist

challenge to biology will not be taken seriously by practising biologists or epistemologists.
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Conclusion

I have endeavoured to show that if it might prove intellectually sound to try to
translate the norms of feminine practice as norms for scientific research®, the former cannot
replace the latter altogether, least of all as the canons of a 'new’ scientific epistemology.
It may be reasonable to contend that some norms and skills can be adapted directly from
the family context, for instance, to the functioning of a research team; but it does not seem
reasonable to maintain that all specific norms of science could be so translated. Therein lies
the limitation to an application of the "caring approach” to scientific research. I believe,
along with philosophers as diverse as Popper, Habermas, and Hesse, that scientific
knowledge is demarcated from common sense, intuition, empathy, emotion; science rests
on a rational method of logical inferences by which explanatory statements can be assessed
or challenged upon empirical cvidchcc.

I have propounded the idea that feminist projects of biology have, until recently,
been devised on the basis of unfortunate confusions between *feminine inclinations’ (moral
and emotional) and epistemological canons of justification. I would now suggest that these
confusions might have taken place partly because of the dual status of biological
explanations (which Longino & Doell have tried to expound in their article of 1983). That
is, biology may sometimes features aspects resembling those of behavioural inquests and
the hermeneutic method, and at other times, aspects more similar to those of physics,
chemistry, and the empirico-analytical sciences.

I should however stress that feminist theoreticians were right in two respects: first,
that the "empirical underdetermination of scientific theories" is the condition of possibility
for their critiques of male-biased biology; secondly, that feminine subjectivity (as rooted
in women’s shared experiences of life as a social group) may be conceived of as a platform
for conceptually original theory-building in human biology, including the formulation of

research questions, the elaboration of observational designs, and the interpretation of results.
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The reason for this, I would suggest, is two-fold. First, the validation of scientific
explanations in biology does not respond to only one set of canons, but to a two-tiered set
of epistemological values which do not equally fit the diverse types of phenomena explored
in behavioural studies and in the physical sciences. There are models of explanation which
seem specific to biology, in which the background knowledge and underlying values that
enter theory-building (relating to lower organisms but more particularly to higher
organisms) are more directly influenced by ideologies about the social order than it is the
case in physics or chemistry by comparison. Secondly, there are rational norms of
explanation (such as coherence and empirical inferences) which scientists cannot dispense
with in science, primarily because they are the guidelines which precisely distinguish error
from falsehood and inadequate from acceptable assumptions in theory-building. In
observation-based disciplines however, such as human and social studies and parts of
biology, these guidelines are difficult to comply with, primarily because of the ontological
character of the subject matters in these fields of studies. This constitutes, I would suggest,
the epistemological and sociological context that has nurtured the clash between patriarchal
and feminist theories in some areas of biology, and might also give rise to a fully-fledged
feminist biology within the confines of mainstream human biology and critical realism. We
shall refer to Habermas and Hesse to illustrate this point in the next chapter.

Biology involves itself with both the epistemological controversies of the social
sciences and the technical power endowed to the physical sciences. This dual nature of
biology is a common feature in its history, as we shall see in chapters 3 and 4. I have
suggested that the type of epistemological and methodological issues feminists have
addressed is not very remote from those that one may find in the history of biology. Causal
models of explanation and structural determinism are epistemological categories that even
the ’softer’ disciplines of biology have relied on, only perhaps with more caution and
sophistication. We shall refer to Gellner to argue this point further.

In short, the epistemological problematic created by the peculiar status of biological
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explanations seems to substantially contribute to the clash between establishment biology
and feminist critiques of biology. On the other hand, this also renders possible the
vindication of projects of 'feminist biology’ from within the confines of this science and
~ without effecting drastic changes in the basic canons of scientific justification. Chapters 3
and 4 will explore the epistemological and historical features linked to the practice of
biology, bearing in mind the central question of this thesis: what are the epistemological

and sociological conditions of possibility for constructing a ’feminist biology’ as such.

Endnotes

1) For a critical review of these epistemological issues in feminist theory, see
Hawkesworth (1989).

2) Marxist feminism is not a homogeneous body of theory. The relationship between
class and gender is not analyzed in the same way by radical or culturalist Marxists, for
instance. (See Oakley 1982; Mitchell and Oakley 1986; Moi 1987; Walby 1990.) It is
reasonable to think however, that as critics of science, Marxist feminists share roughly the
same views in their analysis of the patriarchal system of science.

3) Kirkup (1986) and Stacey (1988) highlighted the limitations of a feminist
epistemology based on "feminine" values for the social sciences, arguing that this
perspective posits the use of methods of observation and interaction which would, in fact,
serve inadequately research on certain types of problems. For instance, a feminist approach
oriented towards the cooperation and sharing of experiences between the observer and the
observed appears rather inappropriate if the observer has to accommodate with subjects who
are either unwilling to cooperate, or who might conceivably be dishonest in their responses.

4) I am borrowing the argument from the analyses of Habermas, Hesse and Gellner
which are discussed in chapter 3.

5) For instance, Fee points out that the production of knowledge, instead of being
dissociated from its social uses, should be construed as an act of prime social responsibility.
A solution in terms of more social responsibility of scientists presupposes a complicated
process, the principles of which Fee does not even theoretically discuss. This issue about
modern science has been debated for a protracted period of time (See Barnes 1985;
Medawar 1985; Passmore 1978; Ravetz 1971).

6) This notion is borrowed from Gellner (1974).

7) In my view, this is, at best, an inconsistent, at worst, an indefensible argument.

92



It is inconsistent, because Fee has just argued that one should replace the spurious
objectivity of science by social values such as "non-domination", "non-exploitation",
"respect of nature", and "social responsibility” (in Fee 1983). It is indefensible, because it
is odd for a feminist committed to the social responsibility of scientists to suggest the
consideration of "criteria of science" by "playing" with ideas. It seems, indeed, an inapprop-
riate method of solving a serious problem, especially for someone who so strenuously
criticized the very casualness with which scientists currently handle their social res-
ponsibility.

8) This is not to say that the physical sciences have never faced internal debates in
relation to theory-building. In fact, several biologists interviewed for this research suggested
that theoretical physics, for example, is heavily speculative, the epitome of scientific
imagination, while parts of biology, such as molecular biology, do not so much rely on
interpretive power. See chapter 6. I would suggest that the values predicating theories in
physics have been far less frequently directly subjected to social and political issues
compared to those of biology and human studies. See the historical accounts in Capra
(1983), and Mendelsohn (1977), and the epistemological essays of Hesse (1980a) and Gould
(1985).

9) Renowned scientists such as Lonsdale (1970) have also deplored the traditional
upbringing of girls as not conducive to science and technology-oriented activities (See also
Haber 1979; Richter 1982; J. Harding 1986).

10) See, for the field of biology in particular, Abir-Am (1982a, 1982b), Murphy
(1980), and Rossiter (1982).

11) The importance of both consciousness-raising, and the role of subjective
experiences as research insights, are certainly among the most typical features of a
phenomenological feminist theory of knowledge. See British Sociological Association 1987;
Glennon 1979; Jaggar and Bordo 1989; Oakley 1981; Sabrosky 1979; Spender 1980, 1983;
Stanley and Wise 1983).

12) The slogan "the personal is political” and the rise of "consciousness-raising"
groups for women are important features of this concern of feminists.

13) Unsurprisingly, Andersen’s examples in this case are drawn from the life scien-
ces, namely the subjects related to sexual differences in behaviour, evolution, reproductive
technologies, and women'’s health (Andersen 1987).

14) In this connection, Simeone’s small-scale study with academic women (twenty
respondents) (1987), for instance, shows that only a few women disengage totally with
feminism in a rather hostile way, while equal numbers respond either positively, without
any qualification, or else with some reservations as to whether they would call themselves
feminists. Overall, the majority of women was described as seeking the reconstitution of
the career model of academia according to a full integration to women’s culture and social
position. These women are typically "doing research on women-related topics, forming
alliances with female colleagues and students, becoming involved with women’s concerns
on campus, and playing a nontraditional role with respect to marriage and family" (ibid.,
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97). They will also, more characteristically than other women, identify overtly with
feminism. Given the sample of Simeone however, this tends to more accurately reflect the
situation of social science scholars rather than natural scientists. See the results of the
present study in chapter 6 for a comparison with Simeone’s conclusions.

15) Although Jaeger appears more knowledgeable as to the complexities of the
scientific processes of discovery and justification, she seems, in my view, to neglect the
existence of gaps between the principles and the actual practice of science, gaps which
feminists, for their part, have tended to overstate.

16) The Nobel Prize winner, Lonsdale (Lonsdale 1970) also spoke along these lines
as early as the initial years of the 1970s.

17) In this regard, the views of Fausto-Sterling and of Messing, for example, are
symptomatic of a malaise among feminist biologists and critics of science. They contend
that it is unsound (if not even dangerous) to think that "feminine" social practice is
co-extensive with "feminist"” science. They persist, however, in attributing a central role to
women in the genesis of a feminist science, and also to denouncing the hierarchical
structure of science in favour of a more cooperative, "woman-friendly” working milieu.
Interviews with A. Fausto-Sterling (Montreal, May 23, 1989); and of K. Messing (Montreal,
May 31, 1989) by the author. See also the essays of the neurophysiologist Donna Mergler
"Les différentes attitudes développées par les femmes de science dans leur travail" in
Cahiers de I'ACFAS, no. 22 (Montreal: ACFAS/ Presses de 1'Université du Québec, 1983),
and "La science au masculin: réflexions d’une scientifique sur A 1’école des sciences’™
in Resources for Feminist Research 15, 3 (November 1983).

18) See, for example, the positions of some eminent biologists. In Chargaff 1978;
Luria 1985; Watson 1968; Olby 1974.

19) This is reflected in the debates surrounding her book on Barbara McClintock
(Keller 1983) at the Joint Conference of the British Society for the History of Science and
the History of Science Society (BSHS/HSS) held in July 1988 in Manchester, where Keller
was asked to defend her point of view on feminist science. See BSHS/HSS Proceedings
(1988).

20) In "Women Scientists and Feminist Critics of Science" (1987a), Keller expresses
how she experienced a shift from mind-set as a woman scientist to mind set as a feminist
critic. There are three major steps in that shift: they are, an identification with the women’s
movement; recourse to psychoanalysis, that is, to the ideas that "the personal is political”
and that beliefs have an influence on other forms of cognition; and finally, an integration
of one’s experience of motherhood and scientific work. Keller indicates that only
subsequent to such a shift of mind-sets "did it become possible to raise the questions in
what I came to think of as their proper form -- as questions not about the remaking of
science from the perspective of 'women’s vision and creativity’ but about the simultaneous
remaking of our conceptions of men, women, and science" (ibid., 89).

21) Walby (1990) also questions Harding’s views on the same lines.
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22) Popper (1972) distinguishes "three worlds" in epistemology: the world of
sense-datum and experiences, the world of theory and ideas, and the ’social’ world in which
ideas about reality are transmitted, discussed and challenged.

23) Longino has adopted a more pragmatic position (as noted in chapter 1). She
recently reiterated her perspective on feminist science and epistemology (Longino 1987,
1989), stating that, in the first instance, one always needs to choose some descriptive point
of view about objects: this is a necessary condition for cognitive statements. Critical
discussion, as necessary as it might be in the "progress of knowledge", does not provide
any operational framework or structure which describes or explains objects. The critical
standpoint only helps to choose (among cognitive goals or descriptions of events) which
are to be accepted as conforming to certain aims (rationally selected and discussed) and the
experiences of the sense. Other feminists (Alcoff 1987; Fee 1985; Flax 1987; Hawkesworth
1989; Saarinen 1988) have recently argued that, as science makes theory-choices, feminism
must also make theory choices in the development of feminist science. It is suggested,
however, that such choices would include rethinking definitions of truth and the legitimacy
of scientific knowledge.

24) Similar attempts have been made to transfer the norms of domestic work to
those of bureaucratic management (Millman and Moss Kanter, 1975). But these are now
regarded as misguided (Ferguson 1984).
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CHAPTER 3

DIFFERENTIATING MODELS OF EXPLANATION, VALUE-ASSERTIONS IN
THEORY-BUILDING, AND CANONS OF VALIDATION IN
HUMAN AND NATURAL SCIENCES

The critical undertaking of feminists in relation to biological science owes a lot to
a post-positivist sociology of knowledge. This sociological framework constitutes the
background through which a critique of the natural sciences, methods and theories is made
possible.

During the first third of this century the natural sciences were still seen as the sole
form of scientific knowledge capable of reaching a true, objective, and context-free
understanding of the world. But they became subjected to a sociological critique, as greater
numbers of philosophers finally agreed, in the aftermath of unsuccessful attempts by logical
positivists to establish foundations of a universally true knowledge (as totally based on an
observational verification independent of the prejudices or representations of the world of
the knowing subject), that any scientific theory was "empirically underdetermined"”
(Chalmers 1982; Habermas 1974, 1976; Halfpenny 1982; Harding 1976; Hesse 1980a,
1980b; Hodson 1982).

It was believed that sociological factors, pertaining either to the micro-system of
scientific institutions, or to the macro-system of social structures, could partly explain not
only why a given theory or hypbthesis would come into existence, but also how ’a
rationale’ for the establishment of norms of justification of scientific theories was settled.

In this chapter we will be concerned in large part with questions relating to the
legitimation of knowledge and the justification of theories, but also to the logic of discovery
(or origins of scientific hypotheses). We will refer to the latter in chapter 4 as we discuss

biology proper and suggest that some epistemological features of human biology might
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invite more readily to the idea of a 'feminist biology’ based on 'women’s shared life
experiences’. With respect to feminist critiques of biology, this chapter will address the
following issues: first, is it reasonable to assume that among societal factors affecting the
production of scientific knowledge, all are patriarchy-laden, that is, reflecting the values and
norms of a patriarchal power structure? Alternately, can some of these values and
conditions also be applicable to a feminist biology? In brief, are there any scientific norms
and epistemological canons which could predicate the production and validation of both
"patriarchal” and "feminist" biological theories?

Secondly, is it sound to apply indiscriminately a socio-critical blueprint to all
disciplines, be they part of the social, physical or life sciences? Rather, should one assume
that the different types of objects found in these diverse disciplines (e.g. animate/inanimate;
living/non-living, human/non-human) lend themselves to different models of explanation
which do not bear directly on social and political ideologies and conflicts? Is it not more
legitimate and sound to seek to distinguish these models on the ground that each involves
more or less immediately controversial social values and evaluative judgements relating to
sex and gender roles, for example? Is it not so that the objects of study in diverse
disciplines might require different methods and conceptual approaches in order to be
properly explained?

All these questions do not seem to be properly examined or even addressed in the
feminist literature about scientific knowledge. I shall suggest, however, that some useful
insights into the analysis of the "sociological dynamics of change" in the natural sciences,
as reflected in the emergence of a feminist biology, are likely to derive from the works of
philosophers with an interest for a sociology of scientific knowledge such as Habermas,
Hesse, and Gellner. In their attempts to undercut the strongly discursive and intersubjective
perspectives on science of numbers of feminists, these authors might have reinstated the
sociological and epistemological bases needed to explain (on grounds other than merely

political) why certain feminist biological theories have gained (and might gain more) credit
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in the views of "mainstream biologists".

Sociologies of Scientific Knowledge

Early sociologies of knowledge, like those of, for instance, Comte, Marx, Dilthey,
Durkheim, Gramsci and Mannheim, seemed to be committed to the idea of an objective
method for the social sciences. They were all seeking an universal point of view on the
social world (in Bauman 1978; Bernstein 1983; Bleicher 1982; Giddens 1976; Hamilton
1974; Hekman 1986; Larrain 1983; Mannheim 1952; Outhwaite 1975) capable of freeing
itself from social biases, and emulating methods of the natural sciences. For several, the
method produced in the natural sciences eschewed the influence of social ideologies,
generating universally true knowledge, and could thus provide objective foundations for a
study of society. Marxist historical and dialectical materialism looms large in that
connection. They had much trouble however, in reconciling a framework of causal
determination with the principle of historical changes (see also Jay 1986; Popper 1957).
For this reason, they seemed to have turned to teleological models in their explanations of
social changes.

On the other hand, hermeneuticians endeavoured to develop a distinctive method for
human and social studies. They suggested that, as humans were animate creatures, endowed
with volition, motivation and symbolic expressions, they presented a peculiar problem for
knowledge, in comparison to objects in the natural sciences. Human beings cannot be
"explained", as hermeneuticians would say. They can only be "understood" with reference
to the cultural context in which they live and communicate; their meaningful expressions
can only be "interpreted” in their context. Having made a point for the specificity of human
and cultural objects however, the idea of establishing an objective method for the study of
context-bound action and intersubjective communication was to remain the source of heated

debate among phenomenologists and hermeneuticians.
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The sociologies of knowledge developed more recently have addressed the
questions of how knowledge is constituted not only in the social sciences, but also in the
observational and experimental-based disciplines of the natural sciences. The aftermath of
the failed project of logical positivists was to provide epistemological conditions for what
was to be called in the 1970s the "strong programme in the sociology of knowledge"
(Barnes 1974; Bloor 1976), setting out analyses of the substantive content of "true"
knowledge in the natural sciences. Yet there is great diversity in the frameworks of a
"social construction" of scientific knowledge being developed on this basis.

Sociologists of science, therefore, began to criticize the natural sciences directly’;
but several philosophers of science, like Popper (1959, 1969, 1970, 1972), Lakatos (1970)
and Hempel (1966) (to name only the most renowned) were still committed to the idea of
a progress of scientific knowledge. They subscribed to a form of empiricism as the
epistemological conditions of true knowledge, which, although weaker than in logical positi-
vism, remained crucial as part of the conditions of possibility for the validation of theories.
They were, however, challenged by both philosophers and sociologists of science like Kuhn
(1970a, 1970b), Habermas (1970, 1974) and Feyerabend (1975). (See also in Lakatos and
Musgrave 1970.)

Among the sociologists conceiving of science as primarily discursive, there are those
inspired directly by Wittgenstein (in Winch 1958; Wilson 1970) such as the social
constructionist Gergen (1982); but like Gergen’s views, these seem, however, to apply more
directly to behavioural studies. Other sociologists, like Schutz (1962) and Berger and
Luckmann (1967), were influenced more specifically by the phenomenology of Scheler
(1980) (see also Gurvitch 1966). Schutz for instance, developed a theory of types of
knowledge ("cognitive styles") where people construct their representations of reality
intersubjectively, and where the influence of the context at hand and the psychological
pressures of peers ("inner group attitudes") are of prime importance in the production and

legitimation of knowledge.
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This perspective, in turn, seems to have influenced social constructionists interested
in the analysis of how the social context shapes the production of knowledge in natural
sciences as such. Among the sociologists representative of this approach, are Barnes (1974,
1985), Collins (1985), Mulkay (1979), Knorr-Cetina (1981), and Latour & Woolgar (1979).
This approach was however criticized for not accommodating in its logic, a significant role
for the empirical rules of justification (Hesse 1986; Harré 1983; Lukes 1982). Also
inspired by phenomenology, ethnomethodologists were far more radical, adopting a lin-
guistically-oriented approach to scientific practice (Garfinkel 1967; Lynch 1982, 1988). All
these perspectives seem to vindicate a "strong programme in the sociology of knowledge",
that is to say a programme of sociological analysis of knowledge produced in the natural
sciences which states that sociology does not have to be confined to the investigation of
scientific errors alone, but can also analyze how scientific truths and criteria of justification
are established (see Barnes 1974; Barnes and Bloor 1982; Bloor 1976). |

The inspiration of three other traditions in the sociology of knowledge seem to
emerge more strongly in the works of feminist critics of science. First, one should notice
the intellectual inheritance of Marxism and the Frankfurt School. One of the main ideas
propounded by the School is that facts are never separated from values (hence from
ideologies or social beliefs) epistemologically (Habermas 1974; Malherbe 1976; Ray 1979).
Such an idea is reflected clearly not only in the feminist criticisms of "patriarchal biology",
but also in the appeal for a feminist science as "more humane", "aware of its own biases"
and "publicly committed” to feminist goals.

Secondly, there is a marked influence of Foucault’s deconstructionism. The stance
in which feminists have undertaken to challenge the authority of "patriarchal and androcen-
tric science" reflects this. Foucault defended a view (although more especially for social and
clinical sciences) which posits knowledge as the end-product of social practices oriented
towards power and control (Foucault 1972, 1980)>

Finally, the Kuhnian outlook on scientific paradigms looms large in the works of
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early feminist critics of science. This outlook, less connected to the social system as a
whole than to the scientific system as such (thus, much less radical than Feyerabend’s
views, for example), posited that concepts, instruments and knowledge are all theory-laden
(Kuhn 1970a, 1970b). As a result, one ought to get out of a "paradigm" (like the "andro-
centric" paradigm of biology) in order to introduce new scientific questions and to vindicate
new theories.

Inspired by these intellectual traditions, feminists embarked on their critique of
science on the principle that neither science or epistemology are secured against sociolo-
gical investigation. As we have shown earlier, this means that from a feminist view, it was
possible to scrutinize the basis of validity of biological theories on the premise that these
had been developed within a patriarchal society and an androcentric science. Feminists
believed that biological theories were sexist and flawed with respect to women in particular,
and with ﬁespect to human beings and living forms in general. But they did not limit their
critique to the unveiling of patriarchal and androcentric biases; they also endeavoured to
eradicate these biases from the process of validation of theories, thus renewing biology
as a whole -- its approach and its canons of scientific proof. In other words, a renewal of
the research agenda, the conceptual framework, the method, and the epistemology, were all
necessary.

As useful as they may be, sociologies of knowledge have often been criticized for
creating more problems than solutions. Studies conducted in terms of a relativism (or
"relationism"”, to use Mannheim’s terminology (1936)) between forms of knowledge, for
instance, were seen as rich in empirical content (see in Wilson 1970; and Hollis and Lukes
1982). It was also argued, however, that relativism generated more problems (for a
legitimate analysis of the social aspects of knowledge) than solutions with regard to the
inescapable social embeddedness of human knowledge, as Gellner insisted (Gellner 1974,
1982). Moreover, relativism was seen as dismissing too hastily the utility of certain

"quasi-universal" notions (like principles of logic such as identity and contradiction),

101



notions which made it possible to ‘distinguish, rationally, valid from invalid inferences
(Lukes 1970, 1982; Hollis and Lukes 1982).

Discourse analysis and Foucauldian deconstructionism, were considered useful for
highlighting the presence of covert ideologies or power struggles in the sanction of
metaphors, assumptions, models, hypotheses, and conclusive evidence. They also led,
however, to an overstating of the power of language on our representations of reality
(Mortensen 1986; Hawkesworth 1989).

Finally, phenomenology, as useful as it may be for identifying the agents and social
pressures involved in the construction of knowledge, tended to blur the demarcation
between common-sense, metaphysical knowledge and science -- or other types of
knowledge produced by means of rational argumentation and validation.

Feminists (as we noticed in Part I) have used the critical categories of analysis
provided by the three foregoing schools of thought; but these traditions did not seem to
serve them well, as far as empirical science was concerned. Not only did feminists think
their own argument for a "better” and "truer" biology was somewhat self-defeating; it did
even not render justice to the view that women’s oppression was real, and feminist theories
of women'’s biology, a "truer" understanding of social reality. While I agree, to an extent,
with the powerful insight secured by "feminine inter-subjectivities”, the caring approach,
or "empathic listening" as methods of investigation in the social sciences, on the other hand,
I am reluctant to subscribe to the notion of a new epistemology based on the "subjective”
and the "caring" for both the social and the biological sciences.

It, thus, seems worthwhile to have a look at the works of authors like Habermas,
Hesse, and Gellner, in order to isolate the analytical flaws and contradictions, and also the
promising avenues of action, in the feminist critiques of biology and natural science. For
Habermas, Hesse and Gellner have all been interested in understanding how the social
context shapes the representations which individuals or larger groups have of the world they

inhabit, and also in the investigation of the social norms sustaining diverse types of
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’cognitive interests’, and rational procedures of validation of knowledge.

We shall address the following questions which are problematic in the feminist
attemnpts to build a new biology. First, was it necessary to aim at renewing epistemology
altogether in order to vindicate feminist biological theories? Or was it enough to use the
Popperian model of the critical attitude®? Here Habermas will help us qualify our answer.
Secondly, is it appropriate to use discourse analysis for both the critique of "androcentric"
and "patriarchal" knowledge and the construction of new knowledge? Similarly, is it
appropriate to use discourse analysis to the same extent for both social and natural
sciences? Here there seem to be two qualifications, with which Hesse provides us. On the
one hand, social values do not enter theory-building as directly in the social and the natural
sciences, and these values should be criticized individually rather than indiscriminately. On
the other hand, but in the same regard, biology seems to lie astride the social and the
physical sciences; sometimes it raises social controversies similar to those in the human
and social sciences, but at other times, similar to those in the physical sciences. Thirdly,
is it necessary to reject determinist or structural models of explanation in human biology,
in favour of historical or teleological models? Is it necessary to abandon the reductionist
method in favour of hermeneutics or a socio-critique? On this point, Hesse and Gellner
shed light on the epistemological status of biological theories enabling us to draw a
comparison with the status of feminist biological theories.

We shall argue in the rest of chapter 3 that the influence of sociological factors on
the production and validation of scientific theories does not extend uniformly to all the
physical and human sciences. In chapter 4, we will pay special attention to biology. We
will try to illustrate its specificity among the sciences, through a brief examination of its
epistemological, historical and sociological dimensions. This should help us put forward the
idea that biology is a corpus of theories which borrows from both the natural
(empirico-analytical) sciences and the human (hermeneutic and discursive) studies

methodological and conceptual tools which lend themselves to internal disputes relating to
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methods of testing hypotheses and theoretical models of explanations. As a consequence
one should be cautious of the way one cites examples from some biological disciplines and
then generalizes those examples to a critique of biology as a whole. The sociological and
_epistemological grounds for the critical study of feminist biology will thereby be laid out;

thus we shall be ready to examine the empirical studies in Part I of this thesis.

Some Elements which Differentiate Models of

Explanation and Canons of Validation
in_the Human and Physical sciences

Exercising a "critical attitude" in science may suggest different courses of action:
a discussion of scientific discourse and research agendas in terms of their moral facets, their
technical value, or even of their aesthetic content, or could revolve around the question of
the logical "fitness" of structural, teleological, or interpretative explanations vis-2-vis
empirical observations. In turn, possibly one should be able to delimit the potency of these
*critical judgements’ by assessing if they describe the objects and are more or less relevant
to the issue of which type of understanding one wishes to attain about these objects. In
short, it is necessary, for purpose of a rational and critical argumentation about science to
discern which types of "value goals” (of the social and the natural sciences), to use Hesse’s
terminology, are discussed. In this regard, Habermas and Hesse will suggest that there are
certain substantial differences in the approaches to theory-building of the human and the
natural sciences, even though the two are predicated by social values and ’cognitive
interests’ in the first instance.

The natural sciences deal with inert objects. It is reasonable to construe inert objects
as if they were stripped from intentions underlying a structure which determines the process
by which "they work". This stance on knowledge is suited to the purposes of discerning
the factors responsible for the repetitive pattern displayed by certain phenomena and objects

in nature. In this sense, objective knowledge is attained by means of a consensus about the
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type of cause-effect structures identified through observation and control, and ultimately
through repeatable occurrences of the same pattern in given conditions. Criteria of empirical
validation can thus be used pragmatically according to technical success. Yet the use of
technologies implemented by physical science, for example, remains a normative issue
which cannot be validated by the criteria of technical or experimental success (Habermas
1970, 1974).

In the social sciences no such distinction between technical success and social -- or
moral -- norms seems appropriate’. Unless human beings really become totally coerced by
social norms, automatons, or, worse, completely alienated®, understanding of other human
beings is believed to lie in a different dynamic altogether. Human beings are posited to be
"conditioned" rather than determined by structural factors. Human behaviours are
occurrences which seem more singular than repeatable, under "normal conditions". "Being"
and "becoming" are two features of human phenomena which should never allow science
to objectify "human" subject matters in terms of biological determinism or mechanistic
metaphors of behaviour. If so, explanations may not only lose in richness but also in
accuracy.

Both types of subject matters in the natural and the social sciences underline
different sorts of representations about the patterns observed, which fit (more or less) that
with which we endow them. Yet, this implies that observation constitutes the arbiter
between true and false representations of the world; and this is where Gellner’s reflection
is most helpful. It distinguishes between two "planes”, or stages, in scientific thought:
selecting information and modelling explanation. It also implies that certain norms or values
(like "experiences” and sensations) are very fruitful as selectors of information but empty
as explanations, while others convey a limited view of the world and at the same time,

manageable new explanatory insights (like the machine metaphor).
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Habermas’s Framework of Three Epistemologies

The contribution of Habermas to epistemology and to the sociology of knowledge
is considerable. Habermas has, since the early 1960s, been developing a critique of the
conditions of possibility of rational argumentation in the construction of human welfare. His
endeavour is to establish links between cognitive, linguistic, social, and moral conditions
of knowledge and human interaction in order to lay the grounds for universal pragmatics
(Habermas 1976, 1978; also in Bernstein 1983, 1986; Giddens 1976; Mortensen 1986;
Thompson 1984).

Modern Society, Rationality,
and Instrumental Knowledge

Habermas is concerned with the evolution of social trends and their relation to
knowledge and science. His main interest is to understand how and why contemporary
social life has been unfolding towards the rationalization of values, as Weber (1968; also
in Bauman 1978) had foreseen. He is also concerned with the dehumanization and
alienation of humanity, which seems to have lost a genuine understanding of itself and of
its destiny.

Habermas suggests that it is not so much the implementation of natural sciences and
technologies which are endangering the quality of modem life. What is far more dangerous
is the collapse of critical judgment about social decisions and norms, a degeneration to
criteria of technical success®. In modern industrial societies, for example, technical progress
is believed to conduce to social welfare without relying on partisan policies or social
values. Rationality is construed as instrumental knowledge which serves the purposes of
decision making (Habermas 1970, 1978). Paradoxically however, as political bureaucracies
and economic systems develop, they must also allocate more resources to restrain the

release of artistic, creative, and communicative forces of social movements which are
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developing within the cultural system. This produces a crisis of legitimacy and rationality,
which shows that instrumentality remains dominant but does not altogether stifle social cri-
ticism. In other words, scientific instrumentality and technologies uniquely foster critical

movements within their own technocratic culture and language.

Human Interests and Forms of Knowledge

It is in Knowledge and Human Interests (1976) that Habermas developed his
framework of three epistemologies. These correspond to three types of human interests: in-
strumental, hermeneutic, and critical (or emancipatory). The three epistemologies refer to
three usages of language: descriptive (of facts), postulatory (of rules of procedure), and
critical (justifying decisions) (Habermas 1974, 216). The necessary conditions of social life
cannot escape any of the following: technical production, a social project, and rationality
by means of free communication ("universal pragmatics").

Habermas first defines the epistemology of empirical-analytical research: it is based
on systematic observations, and underwrites the possibility of a correspondence between
theory and experience. Cognitively, this epistemology is based on a technical interest in
’feedback-controlled activity’: it is instrumental rather than functions as an hermeneutic.
From this perspective, causal hypotheses are developed in anticipation of law-like
regularity. Anticipation or decisions made in order to accept or reject basic empirical
statements are not based on inductive logic alone however, but also on institutional rules
focused on what is considered to be a reasonable explanation and an acceptable inductive
inference. This type of epistemology applies to the natural and physical sciences, but it
applies also to a large part of the human sciences and psychology.

Hermeneutics forms the second epistemology in Habermas’s framework. The
guiding cognitive principle is the practical import of understanding fellow human beings,

the meanings and motives of their action and speech. In hermeneutics, objectivity presup-
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poses that the subjects under study are speaking honestly and self-consciously (Habermas
1976, 1984). Consensus on the terms of speech and communication is the sole guarantee
of a successful understanding between the hermeneutician and his/her subjects. This type
of epistemology applies generally to the human sciences and psychoanalysis. It cannot
purport to replace the model of cognition used in empirico-analytical sciences, partly be-
cause it does not have the same goals. Habermas argues that the success of technical
applications has falsely created the illusion that pragmatic success is "truth”, and that it is
the values of science, as only possibly interpreted by hermeneutics, which can highlight
this fact.

Finally, a third epistemology is oriented towards criticism and emancipation. It
forms the argumentative basis for the selection of norms acting as "validation" criteria. It
thus differs from the epistemologies of empirico-analytical research and of
hermeneutically-oriented sciences inasmuch as it is "the dimension of comprehensive
rationality which, although incapable of ultimate substantiation, develops in a circle of
reflective self-justification” (Habermas 1974, 212). Criticism overcomes the dualism of facts
and values by translating logical constraints into empirical constraints, and vice-versa. It
provides the cognitive continuum between technical decisions and logical deductions.
Habermas summarizes as follows,

Critical argumentation differentiates itself from deductive argumentation in
progressing beyond the dimensions of the logical connection of statements
and includes a moment which transcends language-outlooks. A relationship
of implication between outlooks and statements is impossible: outlooks can-
not be deduced from statements nor, vice-versa, statements from outlooks.
Nevertheless agreement upon a mode of procedure and the acceptance of a
rule can be supported or weakened with arguments; at any rate, it can be
rationally considered and judged. This is the task of critique with reference
to both practical and metatheoretical decisions. (1974, 209-10)

Habermas has prepared the ground for an analytical distinction between technical
rules, hermeneutic rules, and socio-criticism in order to show that these three sets of rules
are entrenched in social values, but, also, ultimately, amenable to a rational discussion

from the perspective of universal pragmatics. It reinstates the ultimate importance of
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communication and speech (interaction), and technical success (work) -- the two poles of
social life and knowledge. We cannot favour technical interests at the expense of
hermeneutic understanding, for human life is about work and interaction.

Habermas’s framework sheds some light on the positive role of values in
knowledge, and on the adequacy of diverse testing procedures in science. Explanations in
the natural sciences are largely tested against their technical success, juxtaposed with
explanations in the social sciences. Habermas also warns against a dangerous collapse of
the goals of hermeneutics and socio-critique in favour of technological success. Knowledge
remains subjected ultimately to critical evaluation; a total separation of facts and values
is therefore epistemologically spurious.

Habermas has been criticized primarily for his failure to refer to substantive aspects
of power (Giddens 1976; Larrain 1983; Bernstein 1983, 1986; Mortensen 1986), irrespective
of gender or racial divisions in society. Basically he investigates the levels and conditions
of possibility of valid knowledge but does not ultimately confront the actual clashes of
values (Bernstein 1983, 1986). In this sense, his framework becomes too cultural and not
sufficiently political or economic, in contrast to Foucault and the feminists.

How and when are we, in practice, to discount technical success in favour of
hermeneutical or critical goals much as feminists have tended to do emphatically in their

justification of a feminist biology? This is what Hesse and Gellner will help us clarify.
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Value-goals in Science: the Special Status of
the Pragmatic Criterion in the Sciences

In her book Revolutions and Reconstructions in the Philosophy of Science, Mary

"Hesse expounds the historical role of "pragmatic criterion” in the "modification of the
traditional empirical criteria of confirmation and falsifiability” in an empiricist philosophy

of science (Hesse 1980a, 190).

A Historical View on Scientific Epistemology and
Empirical Knowledge: the ’Success Story’ of
the Pragmatic Criterion

Hesse acknowledges that natural science has accumulated empirical knowledge. This
should not be seen in terms of conjectures and refutations of single theories, such as the
Popperian outlook, but rather in terms of the empirical and theoretical coherence of whole
research programmes, such as that of Lakatos. Hesse argues that the pragmatic criterion of
predictive success is essential to an understanding of the historical development of natural
science. She claims three reasons for this: first, the pragmatic criterion escapes the now
refuted traditional criteria of empirical confirmation and falsifiability; secondly, it explains
the preference of one theory over another without resorting to any local reasons (such as
social customs, or psychological preference); finally, it accounts for revolutionary objections
to theories without rejecting cumulative and progressive knowledge altogether, but by
retaining a contact with the empirical world "by means of long-term testing of theory
complexes taken as wholes" (Hesse 1980a, 190; see also Hesse 1980b).

She qualifies the Popperian idea of the critical attitude of science by expanding the
sources of scientific critiques. Criticism, in Hesse’s view, should be seen as both
empirically and hermeneutically grounded. She does not, on the other hand, deny the
existence of an hierarchy of scientific rules and conventions, themselves justified by some

rational concepts such as space, time, identity and contradiction, causation. Rather, she
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argues that none of these rules and concepts belong to some transccnden; reality (Hesse
1980a, 1980b).

From her historical standpoint on epistemology Hesse investigates the similarities
and differences between natural and social sciences. What is right and wrong with the
pragmatic criterion? Does it apply equally to both the natural and social sciences? How has
it shaped the way we conceive of science, the way we practice it, and the way we have
criticized it?

First, Hesse suggests that there is a continuity rather than a dichotomy between
natural and social sciences. Here she diverges from Habermas’s framework but only subse-
quent to appropriating his idea of technical and hermeneutic interests. She makes the point
that these two types of interests are equally shared by both sciences, even though the
natural sciences are more technically-oriented and the human sciences more
hermeneutically-oriented.

I suggest that the crucial distinction between the social and natural sciences
is not so much the presence or absence of evaluative ideologies, but rather
the success or otherwise of the pragmatic criterion. In the natural sciences,
this criterion is overriding, and enables ideologies to be filtered out in the
historical development of a science, leaving a deposit of pragmatic or
instrumental truth. There is no a priori guarantee, however, that the
pragmatic criterion will be as successful in the social sciences, in other
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