What Changes Have Feminists _Brought to Science?
Londa Schiebinger
In the last twenty years a whole new field of inquiry known differently
as women and SC|ence ender in Science,” or any combination of those has
sp run% |n t ne United States_and in many’ European countries. Many books
have been published on the subject; university_courses are offered_ in it.1
These studles can be broken down into four baSic approaches or projects.

1. Women in Scientific Culture

Gender _ In SC|ence first studies women 's exclusion from Science.  The
great scientific academies of EuroHe were ounded in the 17th and 18th
enturies. Women were not to eco e mem ers of these societies for over _three
hundred years. Women were not admitted to the ﬁrestlglous academy of science
in Paris’ founded m 1666 until 1973. Why was this so? Vere there no
guallfled women scientists when  these academles first opened their doors?
vidence from the seventeenth and eighteenth centuries_reveals a small but
significant number of women active 1 _science and waiting to take their place
In"the new institutions of science. The German astronomér Maria Winkelmann is
a case in p0|nt Winkelmann was not an exception: as extraordinary. as it
seems to us to ay 14 percent of German astronomers in this period ‘were women

|% 0, Marla Wlnkelmann petitjoned the Berlin Academy for an
intfient as assistant astronomer and calendar-maker. Already a well-knawn

astronomer when her husband and Academy astronomer (Gottfried Kirch) died in
1710, Winkelmann asked t e Acad em¥ to appoint her calendar-maker in”her
husband’s stead. in fac ubllshed astronomlcal observations under
her husband‘s nane w e he was 1l an dying. Despite the fact that the,
great Gottfried Wilheln Leibniz (then President of the Academy) was among’ her
ackers, her request was denied. ~ In denying her request, Academy officials
set an impportant negative precedent for Women*s participation In scientific
institutions. The Tirst working woman scientist to become a member of this
academy was physicist Lise Merther (who ann with Otto Hahn discovered
Hgﬁégarzflsslon) In the 1940s--and she was a m|tted only as a correspondlng

There are many examples fron_the 18th_Century of women active in*science
%Qaé wglcagjmentlon --cnatelet (slide) Bassi (slide) hut they were

inaliz

2. Scientific Studies of Women

A second area that dender studies of science investigates is how science
has studied women. _The oldest and most_suspect explanation for why there are
so few women scientists is that women simply can*t do science as well as men.
These arguments--known collectively as b|ologlcal determipism--teach that
something in the physical, _psychological, and intellectual nature of women
propibits them from producing” great science. _ This attempt to trace woman's
social infertority to her supposed brological jnfertority 1s_an old one,
dating back at least to Aristotle. In the ancient world, H| ocrates
Aristotle, and Galen drew a picture of the nature of woman W |oh RFOVI
thorough-going justification of women's inferior social Status. Aristotle
argued”that women are colder and weaker than men, and that women do not have
su f|C|ent heat to cook the blood and thus ourlf the_soul. In the late
elg hteenth and nineteenth centuries, craniologists tried to account for_sexual

ferences n intellectual achievement by measuring the skull. Anatomists



assumed that the Iarger male skull was loaded with a heavier and more gowerful
brain.  Skeleton (sIide and skeleton family). At the core of modern Science
lies .a self-relnforcgnﬁ System whereby the Findings of Science (crafted In.

Institutions from which women were excluded) have been used to justify their
continued exclusion. Eliminating dISSEDtIn% voices has_heen one factor making
this exclusion seem natural and ‘insulating the scientific profession against
correction_of misreadings of female naturé. _ _ ] )

. At mid-nineteenth”Century, Social Darwinists _invoked evolutionary
blolo?y to argue that woman was @ man whose evolution--both Ph sical and.
mental” had beén arrested in_a primitive stage. One of my all-time favorite
argument came in the late-nineteenth Century, when.a Harvard doctor argued
that women should not be admitted to univer”sity. . Edward Clark in a carefuIIY
worked out scientific study showed that women's intellectual development would
proceed only_at great cost to their reproductive development. —If_women
exercise their brains, this doctor held, their ovaries shrivel. This kind of
nonsense did not end In_the twentieth Centyry. In the 1920s and 30s,
arguments for women®s different (and inferior) nature have been based on
hormonal research. ] ] ] ]

_ Today we _are still _inupdated with the argument that biology 1Is destiny.
Studies of brain_lateralization try to persuade. us. that women do” poorly in
math because their brains aren't as hl8 I%_spe0|allzed as men's. =
Sociobialogists, . such as Harvard's E. 0. Wilson, teach that genes dictates
social _ inegualities; even in “the most free and egalitarian of future
societies,"” he writes, ™. .. . men are likely to continue to play_a
disproportionate role’ in political life, business, and Science.” These
studies aren"t profoundly different from those of Aristotle or_Edward Clark.
They seek to provide scientific justification for enduring divisions in power
and” privilege between the sexes.

3. Gendered Knowledge )

A third area of gender studies lgoks at the consequences of gender for
knowledge. We know the consequences of_ exclusion for women: Women have been
banned Trom rarified iptellectual pursuits, their ipterests and concerns.
marginalized. They exist as second-class citizens in terms of pay, power, and
Prestlge. But what have been the consequences for knowledge?

he modern femlnlst_crltlgue of SCience and conceﬁtlons of nature

emer%ed in _the 1970s. éPIZ@ﬂ 15¢; dohm 19¢) Much of this early critique
sought to identify the distinctive masculine character of Western Science.
Notions of objectivity, reason, and reductionism--defining traits of the
dominant fory of science--were_seen not as neutral values™but as intensely
associated with Western masculinity and the public sphere. QOverarching
critique provided the mmpetus and context for more specific_and detailed
analyses of gender dynamics in specific scientific discoveries, theories,
nomenclatures, |Q§truments, techniques, and objects that began to emerge in
the late 1980s and 1990s. ) ]

] The_feminist critique_has enjoyed great success revealing gender
inequalities in the humanities, sgcial SCiences, and life Sciencés, where
subject matters are sexed or easily imagined to have sex and gender.3 The
exact" Sciences, however, Claim for thémselves a_special ontological and
eglstemqloglcal Status: freedom from_ social _imprint. Confidence in this
matter 1S So firm that critics of feminism often play “"stump the SPeaker.
The challenge goes something like this: Is there a Concrete example of gender



In the substance of physics or math? Can gu2P0|nt to gender distortion _in
Newton's 1aws or Einstein®s theory of relativity?* If not, then mathematics
and the Ehy3|caI_SC|ences_are objective and value free, as we have clained all
along. Can we, in fact, identify gender in math and Ehy3|cs, whose subject
qa%gegz_gﬁggsgo recognizable sex; in the same way that we have done in the

] i :

. Take first mathematics, the "critical filter" for careers in Science and
englneerlng.S Feminists have decoded the sexism in problem sets. _Problems
often exclide women actors and draw from the masculine side of life--_
emphasizing sports, business, technology, and so forth. This is trivial, and
easily fixed, requiring I|terar¥ rather th¥n mathematical skills.

Kenneth Bogart and Peter Doyle have taken the analysis a_step further to
suggest that certain Problems have not been solved (or not easily ‘solved)
beCause of sexist assumptions. They report on the “menage problem,” first
posed n 1891, which asks for "the number M, ways of seafing n man-woman
couples at a circular table, with men and womer alternating, so that no one
SItS_next to his or her partner." Bogart.and Doyle suggest that only the
tradition of seating _ladies first made_this problem seen difficult and
speculate that, had” it not been for this tradition, the problem would have
been solved fifty years earlier. The easiest solution requires that hoth be
seated at once, giving preference to neither the women_nor the men.6 _Bogart
and Doyle do not comment on the hlgh!y Victorian and rigidly bourgeois-
cha{gcferdof the problen itself. ThiS 1is the only example of this sort I
could find.

Feminist critiques of mathematics have centered on the process ,of
abstraction found in mathematics. There Is_in these_critiques nothing
peculiar to women or gender. In_these critiques feminists join otherS who
argue that a sense of certainty in mathematics and Science IS bought af the
price of sipplification. N. Katherine Ha¥1es has discyssed, for &xample, how
differential and integral _calculus had ditficulty modeling a world_ in motion,
and the problems this™ limitation raised for the development of fluid
mechanics. According to Hayles, eighteenth-century calculus could see comﬁlex
flow only as haphazard movefents, .as a deviation from its basic mogeT-,vrather
than as a dynamic part of the environment. As in any tradition, what can be
modeled is taken as the norm: what canngt becomes an” aberration. K
Consequently, Leonhard Euler*s notion of a "fluid particle” (a body that_could
be treated mathematically as_a point_but that_has volume, massv.and density)
was crucial to hydraulics, since fluids conceived as_points could never flow.
As Ha¥!es points”qut, complex flow created difficulties for an dnalytic
tradition that privileged constancy over change and discrete factorsover
dynamic interaction.’ S ] S

The ultimate challenge, however, to feminist Science studies is said to
be physics. What is_ it about ghy3|cs that_so vehemently_excludes women? It
seems”odd that the biological Sciences, which have embrpidered multiple
negative images of females into many of its foundational concepts and
théories, graduate 38 percent women”Ph.D.s, while physics, where the gender
critique has brought forward far fewer specifi¢ examples of overt gendering,
Rroduces only abolt 10 percent,8_ Perhaps the low number of women in physics

as insulated physics_from feminist crltlgue. ]
_ It s hard”to find a concrete example of gender in the content of

ﬁhys!cs. Sharon Traweek's fine work treats the culture of physics; Sandra

arding*s argument that physics should not stand at the pinnacle of the



4. The Feminist Ferment in Kngwledge: Creating New Knowledge

Let"s turn to examples of knowledge created by feminists. In_a U.S
context, | use the term feminist for those--men or women--who consciously
engage gender analysis to create alternative forms of knowledggu | used” to
say women to avoid” the rancor raised by the_term feminist, but It 1S not women
per se who change Science. Women, who”consider themselves "old boys," become
the darlings of conservatives. Institutions ?aln respectability by showcasing
a few hlﬁh-proflle women at the same time that they ensure that fundamentals
do not change. In other contexts, such as that of women®s indigenous
knowledges that I will turn to in a minyte, the term women by bé& more
appropriate (because these women would have no rea'sons to he’or not to be
Western-style feminists). ] ] o

What™ IS new and unprecedented is the growing agitation for change_among
women scientists in the_last several years. Many women scientists recoil from
the _notion that women mignt do SC|enqe_d|fferent|y. And rightly so, for much
feminist Science theory has been vilified and vulgarized to”suit the purposes
of 1ts opponents.? Nonetheless, the ferment in knowled%e of the past decade
has in many instances_reshaped what s known and knowable." The simple
process of taking feminists seriously as makers of knowledge and females
seriously as valid subjects of research has had a tremendols impact in the
humanities, social Sciences, and many of the Sciences.B ] .

A number of concrete examples 0f how gender Intervenes in the scientific
process have been offered, Some are valid; “some are based on the shifting
sands of difference_feminism. . Let me first characterize the various
approaches_to feminism informing these examples.. .

. The primary goal of Liberal feminism is to include women as
researchers and femaleS as subjects of scientific research. The female
subject is offen analyzed in ternms formal!y_apglled exclusively to males;" the
woman researcher is offen required to assimilate to the dominate culture of
Science in order to succeed. ] L .

. . Difference feminism diverges from liberalism in emphasizing gender
differences, not sameness, between men and women. Secondly, difference
feminism revalues traditionally devalued feminine qualities. ThirdlyVHt
argues that in order for women” to become equally rePresented In Sciénce not
only women_put also Science need undergo fundamental transformation.;s ®

. The triad, situated feminism™ fas critiqueh strong_ obrectivitv (as
methodl. and sustainable knowledge fas evaluatloﬁéﬁl_share with liberal
feminisn the goal of achieving gender equality and with difference feminisn a
critical awarépess of what drivés and maintains gender_distinctions. Unlike
difference feminism, however, situated feminism recognizes gendet analysis as
a form_of critique and does not ground Solutions in_tevalued feminine ~

ualities or women®s ways of knowing. . Situated feminism shifts attention away

ron epistemology and optology to political analysis of the goals and outcomeS
of Science. Consequently the”question of which Problems sciéntists choose to
pursue is foregrounded. ~ . o .
One must™also distinguish where change comes within the scientific
rocess:
d . L. the political, social, economic, and military goals and aims of
scientific research determlnlng problem selection; .
_2. the structure of acalemia, including the_structure of funding
agencies, the way_ labs are organized, the way disciplines are structured;
the choice of experimental subjects;



4. conceptlons of nature, Science, and humankind;

o. episteqologies and methodologies;

6. criterja used in both determining what needs explanation and what
counts_as an explanation,

. outcomes: dlfferent kinds of Sciences benefit different people and
different societies at the expense of_others.
lle cannot, of course, .define a scientific Brocess any more than_we can reduce
the_spectrun of feminism to three primary bands, These categories, however,
begin to help us apalyze and produce "female frlendly" Science.d

Let me quickly analyze the example of_ primatology--not, because it is new
but because iIf i1s_the most celebrated. It jvas astonishing in 1993 when
Science magazine Jum ed_onto the difference-feminist bandwagon (Probably
without reaI|2|ng with 1ts_question: "Is there a_female style in
Science?” Ap?ar ntl Y not wantln to use the term feminist, _the editors chose
|nstead "“female” st e, un ortunately groundln% gender |n biology and placing
the discussion_in the essentialist camp. Nonethéless, the query was similar
to that regarding feminist Science posed in the late 1970s and ealry 80s:
when women “enter” Science, do they bring with them different values and

riorities? And Science’ encountered problems similar to those faced man¥
eminists--an all too S|mple notion of a feminist qr, in this |nstance emale
Science. One_could extrapolate from the articles in SC|ence t e content
this prospective female style. It Is warm, 1t is above all uzz¥
caring, relatlonal at times holistic and nurturln% Surprisingly, of the 200
women~and 30 men res%ondlng to Science mag a2|ne s ol ow Up survey, more than
half said that they believe there Is a fema e style of d0|ng SC|ence
qu?rter gald there was not.2 This groups was, of course, highly self-
selectiv

This |ssue of SC|ence hlghllghted primatology as the prime example of a
Science remade by the 1in qu of woren In so doing reinforced the myth
that _the_presence of women flua women are the leavenin %ent remaking the
Instifutions and results of Science_(It_is S|ﬂn|f|can that Science magazine's
artlcle on prlmato o% did_not mention Donna Haraway's work). It 1s.true that
gen er i eo 0%h has |stor|cally been used_to justrfy locking women 6ut-of

cience, |s does not_mean” that _bringing Women ‘Into Sciénce automatically
corrects gen er Dias. HaV|ng a S|gn|f|cant number of women In the field does
seen a necessary condition for pro |n% new research paradigms related _to
feminist concerns within a SC|ence ut to saY that women chatged prlmatology
1S an overly simple model.. Many women primatologists have pro uce male-
dominance theories indistinguishable from their male coIIea ues"; Y the _ sane
token, many men have been instrumental in opening new lines of female- fr|endly
investigation.2 To make women_the agents of change essentializes gender
differences (even when those differerices_are sard to be culturally” produced)
and unnecessarily excludes men as potential allies. _More importantly, making
women agents of thange results from efforts to depoliticize the process,
denying the contributions of femipism to the process of change. It is, not
wonen per se but women and men using gender as an analytic tool who make a
erence.

One theory of creativity, currently acceptable even within conservatjve
institutions, argues that Outsiders (in this instance women and minorities)
see things “différently” because they are not invested In current orthodoxies.
Those advocating this_ view_suggest that a more heterogeneous group of
scientists will benefit ScienCé by broadening the queStions aSked.Z One

only one



might call this standp0|nt theory with a political lobotomy. Those advocating
thls view do not look at the structural problems faced in absorbing
ternatlve gerspectlves and Science traditions into what we currently
un erstan ‘as normal Sciencg. The notion that the hest ideas emerge
"naturally" from a potpourri of ideas_is a_much cherished myth. Advocates of
cultural pluralism_ignore power relations in the ways we evaluate and validate
knowledge. Accordlng to Donna Haraway's analysis, changes in primatology
require, amon% other things, an active women’s movement, a large number of
women_ in th e ield, the development of feminist theory,” and wofen moving into
o03|t|ons of influence and_power. (This was also true for the developmént of
he Women's Health Initiative.)

Let"s look a bit more cIoser at the chan%es W|th|n prlmatology The
most striking and far-reaching changes _in prlma ology, In medicing and
other of the” life Sciences, have come in_reeval uatlons of female subjects.

Gender stereotype were overturned, the first being the well-worn Aristotelian
notion of the passive, dependent female. Female apes and monkeys were now
observed to form stable d omlnance hlerarchles exercise sexual choice,_form
purposive alliances with males other than their mates display aggression,
compete for resources, mates, and terrltor¥ much_ like males. ~ Females. thus
emerged as newly enfranchised citizens of the primate state as liberal
fem|n|st began reevaluatlng females n terms of traditional male behavior;

that 1s to Say, t e ema es were masculinized. Similar |nnovat|ons were made
across much o brolqgy. mon% pinyon jays, for example females not
males as expected were dlscovered 0 choose mates aggressively.

In many _instances, reevaluation of gender stereotwpes went be ond the
liberal paradlﬁm of “sameness” to reevaluite sexual dlf erence ang chaIIen%
evolutionary theory. Primatologist Jeanne Altmann, for example, began wit
liberal Paradlgm |ntend|n? S|mpIX to produce a_more balanced picture of male
and female sucCess in couplin s she spent time in the field, however, -
Altmann realized that alle glance 1o evolutlonary theory had_engendered in
researchers _a preference for the high drama of furder, “hunting, and sex in
primate societies. Altmann found a more significant evolutionary story _in-the
longer, sustained dramas surrounding mothers, |nfants and food. ~ By.-sb-ifting
focts from males to females, Altman arqued that she had found an_ important
corrective_to the story of human origin3.® Her work_ dovetatled with that of
Adrienne ZihIman who also found that”shifting attention to females reVeaIed
that the central evolutlonary story was not necessarily about sex, but food.%
One of the principal generators (along with SalIK L|nton and Nancy®Tanner) of
the influential "woman, the gatherer"™thesis, Zihlman argued that’the shift
from fruits to tubers drove apes into the human state, not the shift from

lants to meat as postulated 'In the_“man the_hunter" model. Thus a focus on

emales, provided a new Interpretation of primate development.

Difference feminism can lead, then, to important reevaluation of
fundamental theories. Taking seriously what fegales do (and not a55|m|Iat|ng
them to male models) has revised our understandln% of prlmate development.

But the dangers of difference feminism are |8 ighted in debates
concernlng femlnlst epistemology. While few would Geny that reevaluating the
female as oth su ﬁec and object of research has tranSformed Science In many
ways, has that work_been done using conventional research methods? Science as
we’ know it lends privilege to method, in part as a way to avoid discussing
politics and its own cultural roots. The seventeenth-century "way of ideas"
sought to guarantee truth. Proper method, It was thought, certified that



reading nature*s laws transcended time _Eerson, and place. According to this
model anyone--man or woman, black or white--should have been able to” produce
reltable” Science (though women and non-whites were generally thought to lack
the strength of reason”to produce great _Science). The privilege ?lven method
has fueled the search for a feminiSt epistemology, thought to Challenge
Science at Its most fundamental level. ] ]

. The 1980s saw a proliferation of Claims_for women's "“ways_of knowing"--
|nclud|n8 “caring” (Noddings), "holism” (Rose), "maternal thinking" (Ruddick)-
-that had been excluded from the practices of dominant forms_of Sctience.Z
Carol Gilligan documented how women speak “in a different voice" when making
moral judgménts, valuing context and commuqity over_abstract principles.?
More recently, Mary Belenky and her colleagues published the influential book,
Women*s Wavs' of Knowing._ documenting ways ‘In which women use connected
knowledge, contextual thinking, and”collaborative discqurse rather than
something they characterize as “"separate” knowledge privileging impersonal and
abstract rules and Standards,® ] ) ]

If we look again at primatology, Cne important methodological Claim has
been that the advances made by women resulted from empIOV|n% a distinctively
new method: empathy. . For inStance, in 1986 Sarah Hrdy wrote, "“empathy for
qother females subjectively feit by women researchers_may have been
instrumental in expandln% the scope of sexual selection” theory."® Other
?rlmato!oglsts agree that women have made “empathy” a respectable method.
he¥ point, for examele to Jane Gogdall®s success. _Before Goodall®s work,
Wlestern primatologists had rarely glimpsed the animais they sought to Study.
Goodall _devised methods to live_amdng them and as a result’was_able to observe
that chimpanzees _make tools, which servea to redefine the traditional line
between tool-making humans and other animais._ She also came to know
chimpanzees as individuals, not numbered specimens.. "She observed--letting
nature go Its own way--not dominating It, fitting it into ready made
categories,” stated Al lison Jolly.d~ =~~~ .

_ " Sue Rosser's distinctjon between "feminine" Science and "feminist
Science Is_instructive In the debate over feminist epistemology.2 Much of
what _1s being put_forward as women's ways of knowing romanticizes andvv
reinforces traditionally defined gender traits. Furthermore, and perhags more
importantly, the search” for a feminist epistemology reconfirms the positivist
primacy_given method. It reconfirms the project of substituting method for
discysSion of politics and values. | do_not want to underestimate the value
of difference feminism as _a tool of critique. . The study of the_historical
construction of gender_differences offers an important opportunity to. .
understand what Scientists have devalued and why. But difference” feminism
myst be confined to critique.. Women's historically wrought gender differences
simply cannot serve_as an epistemological base for” new philoSophies and
practices in the Sciences. )

There are alternative methods, though not necessarily ones connected to
sex. Donna_Haraway suggests, for example, that an important foundation for
the new visions in Erlmatology arose from Jeanne Altmann's 1974 samplln%
method (a method not built on’ gendered characteristics). Altmann®s method set
events In context by asking apout rates and durations Of events or States.
Observations of eatln%, grooming, and lolling did not displace conventional
observatigns of combat and sexual encounters but put them into context. These
methods did not embody traditionally masculine or feminine qualities_but
embodied a democratic” (taken in 1ts'most ideal sense) principle of giving



egu%tfr?search time to all the members of primate society, not just the
werful.
P Shulamit Reinharz, Femipist Hethods in Social Research (New York:
Oxford University Press, 1992
. 240 Ten themes: ]
1. Feminism 1is a perspective, not a research method.
2. Feminists use a multiplicity of research_methods. o
gbhofgp§HJSt research Involves an ongoing criticism of nonfeminist

Ip.
4. Femgng%t research is guided by feminist theory.
5. Feminist research may be transdisciplinary.
6. Feminist research aims to create social change. .
[. Feminist research strives to represent human” diversity.
8. Feminist research frequently includes the researcher as a person.
9. Femipist research frequently attempts to develop special relations with
the people studied (in interactive research). o
10. ~ Feminist research frequently defines & special relation with the reader.
ﬁone of these methods reinforces” gender stereotypes. All of thenm caqlbe done
y men.

_Another way to highlight the historical contingencies of current Science
gractlces 1S to “look at™ lost or ignored kncwledges. ~“The histqry of Western
cience 1s as much a_history of tfie loss of traditions as It IS the creation
of new ones, Modernization® has reduced the dlver3|t¥ of plants, animals,
human genetlc pools,. and, rhetoric to_the contrary, knowledge. = It may well be
that the explosion ‘in knowledge associated with the rise of modern science has
resulted in a loss of knowledge in the long run. .

Thus far | have analyzed examples of alternative offered by women have
been within Western-style Science. We turn now to women's indigenous .
knowledges--sciences developed and practiced by women--as a means of Iooklng
at radically different ways of understanding nature, organ|z|2F science, an
responding to basic human® needs. A key example of women's indigenous
knowledge “within Western culture is midwifery, which 1 will not discirss®
here.3 “Women"s |nd|%enous_knowledge traditions _from around the world provide
further examples of how science haS been done differently. In the instance of
|nd|%enous knowledges, gender IS but one aspect of a larger strUﬂgle between
the West_and_ other” partS of the world. —In many parts of the world, ]
colontalization and the introdyction of Eurgpean_gender ideologies undermined
women*s traditional sphere of influence.3 Colonialism brought with it the
devaluation of |nd|?enous knowledges to such an extent that Even the v
colonized, especially those educated in Western schools, often abandoned
traditional ways. o )

Examples” of women"s indigenous knowledges cluster around agriculture and
forest managepent because women have tradltlonaII% beep In Charge of food and
food preparation. A prime here 1S Andean potato reedlqg, wheré for centuries
guechua women have breed and preserved potato_seeds. _(One might_reflect on

he Importance of the potato |m€orted from this area for induStrial
development in the West; the potato served as necessary substance for Europe’s
swelling population in the seventeenth and eighteenth Centuries.) Andean
women do not merely clone potatoes by planting whole or Farts of potatoes but
breed Potatoes fron trye potato seeds. These™ "keepers .of the seeds,” as they

are called, meet annually to exchange their produce, find new seeds and



knowledge about their production, Conservation, and use. Any one woman might
manage Up to 56 varieties of potatoes. ) .

. Andean women select and classlfY_thelr potatoes according to variqus
criteria:  type of cultivatign, edibility, processing required, and resistance
to frost and pests. (Varieties are further classified by skin and meal color,
meal consistency, the shape of the tuber, and_the_depth and configuration of
the potato’s eyes. Subvarieties are sorted primarily by tuber color.) A woman
cultivates diverse potatoes both to provide_a balanced” diet for her Family and
to conserve soil fertility; she pays attention to color, texture, and flavor
to please her family's palate. The tastiest potatoes, often raised in special
plots, are reserved for festival days. . . .

Since 1950, women have also distingiished between native potatoes
Scalle "ﬂlft potatoes” or “colored potatoes™) and potatoes introduced by the
eruvian National Potato Program (called "improved potatoes” or “white = _
potatoes”--for their white meal). _ Improved varieties are bred for their yield
(2-3 times that of native potatoes) and marketability in urban areas. They,
however, do nqt store_well, do not” produce viable seéds, and require Chemical
fertilizers, 1nsecticides, and fungicides. Andean women judge the improved
otaﬁqes éﬂferlor to the native onés and rarely feed them™to their own
ami lies.
Theré is nothing sacred or m¥st|cal about the fact that this particular
knowledge_ of nature have been developed by women. Women*s work in seed
reservatign respond tc the sexual division of labor in particylar cultures.
he same kind of work could be done_by men under different conditions.
Importantly, Andean potato cultivation techniques are_sustainable in terms of
meeting community needs and enhancing rather than denigrating the environment.

_Returning in conclysion to the central question of creating alternative
gc!enceg, how do we provide a powerful Vision of Creative possibilities in-
clence’

Limiting ourselves for the moment to university life, restructuring
knowledge requires a two-fold Integration. First, feminist Science studr.es
must beCome an integral part of Science studigs. ~Feminist_science studjes,
like women®s studieS more generally, has remained marginalized. While "gender
In_science courses are readily accepted by various departments (outsi.ce-, the
Sciences) and faculty are occasionally hired to teach such things, the
analysis’ of gender 15 still considered something haV|ng to do with women, not
the relationShip between women, men, and power.”_ Coursés not_explicitly =
de3|%nated gender courses most often do not mention women. This problen is
highlighted™ in the recent Handbook of Science and Technology Studies edited by
the Cornell group. This otherwise admirable volume is already ap improvement
over 1its 1977 predecessor, which, _as Mary Frank Fox notes, contained ng
chapters on women or. gender and listed only three pages on the "sex roles of
scientists” In the index.d The new Handbgok. with approximately one guarter
of the articles authored by women (Probably representative of the_ Ph.D.s
produced I the fleld} and” three out of _twenty-eight articles dedicated to
feminist topics, still contains discussions of gender to articles sgeC|f|caIIy
on that topic. In the next decade, feminist science scholars must become moré
successful  in mainstreaming our work. ] ] )

Secondly, science studies needs to be integrated into science. Here
Sandra Harding's ngtion of strong_objectivity is particularly useful.
Harding®s notion of strong objectivity maximizes current notions of



objectivity (which Harding calls weak objectivity) by extendln% objectivity to
include the critical examination to all Deliefs and ‘Interests ormln% a
scientific project. She argues that weak objectivity ﬁrematurely cuts off the
evaluation of values, assumptions, .and politics from” the design Of research
Ero ects. Strong objectivity requires that the critique of Science be joined
0.the generation of knowledge, not operating as merely a jeremiad-like
critiqué after-the-fact.y ~ . o ] ]

) Strong objectivity, which incorporates a critical analysis of Science
Into the methogS of Science, 1s the best tool for producing sustainable
science--sustainable in terms of cultivating healthy relations between men and
women, different cultures, and with nature.” Susta-inable Science is socially
responsible Science, asking how qur knowledge of nature has been influenced” by
power struggles determlnlnﬁ_who_ls included”and who_1s excluded, which
projects are pursued and which ignored, whose experiences are validated and
whose are not, and who Stands to gain in terms_of wealth or_well-being and for
how long Sustainable Science focuses attention on the origins and

outcomes, the questions asked and the_ long-term consequences. . i

. Wlhat, then, Is the content of situated feminism and sustainable Science?

This 1s where people tend to_get nervous. United States democracy and Science
are based on the myth of _politically neutral methods. If every one cannot
agree on values, many think they can_agree at least on_methods™ for determining
values. Accordln% to this way of thinking, "truths" yielded by presumed
value-neutral methods must then be recognized (no matter how regrettable) by
Reople of differing political ﬂersua3|ons. As "I have arqued here, hqwever, ~we
ave In hand no such method. How, then, do we_agree on desirable scientific
projects? The way we always have--through political decisions--except we now
see” this as a part of the_scientific project, not as a matter of neutral
Science suffering the vicissitudes of government funding agencies, industrial
lobbies, or thosé directing and profiting from economic™development. . Feminism
(polugical discourse evaluating _the implications of theories and actions for
women) will be one value informing sustainable Science.
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