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My focus has been a bit different than bringing more women into science. | am
encouraging the inclusion of qualities that have been called feminine, such as Fee!ing,
nurturing, and recePtivitg, which are inherent in both men and women. ] was curious
what we miss seeing of realit9 and of the natural world when we don’t include these
qua]ities. | wrote my book [J’[f/ng the Ve//: 7 he Feminine [Face of Science to exPiore

how their inclusion might make science more comPlete.

thn the institutions of science were Forming n England in the mid-1600s their
stated objective was to create a “Masculine Hﬁilosophg.” Tl’ne word “feminine” was
used to disparage Aristotelian science and [ rench science. Ca”ing something

“masculine” was to Praise it, ca”ing it Yeminine” was an insult.

Kobcrt Boylc wrote that there can be no greater male triumPh than “to know the ways

of caPtivating Nature, and making her subserve our purposes.”

Masculine science was characterized 59 thinking, reason and abstraction. ]’c was about
the head, the intellect. |t was active, virile and ComPetitive. [ts goals were about control
and exP]oitation of the natural world. These could be achieved t}ﬂroug}ﬂ objective

exPeriments, reclucing and analgzing the hierarchg of nature to smaller and smaller bits.

Medical texts in the late i 900s applied the law of conservation of energy to assert
that the Eodg can’t exPencl energy on two tasks simultaneous]g and do both well.
Theg advised adolescent gir]s to reduce their brain work, arguing that mental labor
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caused imccrtiiitg In women.

Thcsc characteristics defined what it meant to be a scientist over the centuries. |n 19%8
thejourna! Science [~ ducation called for scientists to:

. Dc]iberate!g renounce all emotion and desire

o T hink co]c”g

e Pe impersona] and disinterested in thinking

o Pe clispassionate) and thoroughlg self-controlled in thinking

As a result, qualities that were considered feminine were excluded from science.
Fee]ing and a heart connection to nature wercjudged irrelevant. Receptivity was
thougkt to be Passive and weak. Subjectivitg was believed to be c]angerous.
Mu]tiplicitg and cliversity were too messy. Nurturing was a waste of time.
Cooperation requirecl giving up the illusion of indcpcndence. |ntuition was unreliable

and fanciful. Relatedness made controlled exPeriments too comp]icatecl.

UP until my lifetime, it was difficult for women to succeed in science without a man to
open the door for her. [~ ven Marie Curie would not have been recognized with the
Nobel Prize if her husband Fierre had not insisted she be credited for her work alomg
with him.

So what do we miss seeing of Nature when we don’t include the feminine Perspectivc?
| want to emphasize that the characteristics that \WWestern culture has defined as
masculine and feminine are all human qua!ities, which we can all cleve]op. 53 expanding
our Perspective as individuals, we can exPanc] the Perspective of science. | his

9in/3ang sgmbol is a good image for sl'lowing that we need both to be truly whole.

Fccling tells us what is valuable and ethical — and what is repugnant. |n research, the
feminine can inform the whole process of science and tcchnology, from what questions
we ask) to how we relate to the research subjects, and how we applg the Proclucts of

science in the world beyomc’ the laboratorg.

Love for anima]s, P]ants or an awe for the Creation often draws People to do science.
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Jane (Goodallloved animals and devoted decades to gaining the trust of wild
c}ﬂimpanzees and getting to know them imtimatelg. She redefined what it meant to be
human bg showing that animals also used tools. Now herlove for chimpanzees

motivates her to go begond studging them, to helping to protect them and their
habitat.

chcptivitg is about listening to Nature. Dut it’s not a Passive process. [t takes

Patience, alert awareness, openness, reﬂcction, and resPonsiveness.

One example of what we miss seeing of nature is the role of the egg in the process of
fertilization. Piology texts describing fertilization emphasized the passivity of the egg
waiting for the sperm to awaken it, the way the Prince’s kiss awakened Sleeping
Beautg. But (Gerald and [Heide Schatten discovered that the sperm doesn’t burrow
into the slumbering egg. [nstead, the egg surface extends small Fingerlike Projections

called microvi“i) which clasp the sperm and draw it into the cell.

A]though this mound of microvillihad been observed since 1895, it had been ignorec]
because of the belief that the egg was Passive. The Schattens demonstrated that
the egg and sperm are equa“g active and recePtive partners carrying on a biochemical

conversation of enzymes and secretions.

Mu|tiPlicit3 is about webs of interaction rather than hierarchical structures. Webs are
inclusive and diverse. Pacteria, beetles and earthworms each Play a signhcicant role in the
soil food web. No one memberis more imPortant than another. thsicists aren’t more

imPor’cant than biologists. Scientists and ]ag~PcoPle can all Pencorm vital roles in science.

Mu]tiplicitg is broadening, giving us different ways of seeing,. We must learn to
embrace duality. Light can be seen as both Particles andwaves.

T he science of comP]exity allows us to see nature as generative and resourceful,

abundant and interconnected.

Unlike ticly hierarchical structures, webs of interaction are chaotic. Chaos theorg

represents the feminine and demonstrates that Precise Precliction and control is
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impossible in complex systems. Yet there is alwags order within chaos.

Kati‘ier than imPosing hierarchical structure on matter, or reducing the universe to a

singie equation you can wear on your T~si1irt, chaos scientists exPiore how systems
organize themselves spontaneouslu. ]nstead of 1ooi<ing to a “leader” to create orcier)
these sustems use feedback ioops to enhance movement toward a new level of

organization.

Nurturing takes a long~term aPProaci‘l and is present at every leve!, like every aspect
of the feminine. Nurturing students in science. Ti’ie environment the Frincipal
lnvestigator establishes in the laboratorg. |nstitutions that nurture scientists.
R@SCBTCI’T that values nurturing as imPortant. Doing science that nurtures the Plane’c
and i’]CiPS us live in i’iarmonu with Nature.

Just as nurturing has been devalued ]33 society, it has also been dismissed in science—
even at the cellularlevel—as uninteresting. For cxampie, the function oi:giiai cells in the
brain has iargei9 been ignoreci, since these “iﬁelper” cells were ti‘ioughtjust tofeed
nerve cells and clean up ai:terwarcis—Playing the “little iady role.” Aithough glial cells
are ten times more numerous in the brain than neurons, ti';eg have been neglected in

favor of stuciying more active, exciting nerve cells.

is disdain of neuroscientists to study cells that play a mere nutritious role rorestal-
T his disdain of dy cells that play le forestal
led Finciings that giiai cells Participatc in communication between the brain and the rest
of the bociy. 59 moving, back and forth between the brain and the bodg (where they
become a type of white blood cell of the immune sgstem), gliai cells destrou the mytn of
the blood-brain barrier—a Pi‘iusioiogical reflection of the Western belief in the
scParation of mind and bodu. ]nterestinglu, the number org]ial cells per neuron
increases as mammals ascend the Pi‘igiogenetic scale from mice to humans. Anci the
onlu difference found between [T instein’s brain and 11 other male brains is that his

i’]aCi ti’]C most numijer Oi:glla] CC”S PCY' neuron.

Coopcration is about working in i’iarmong with co”eagues, with researchers in other

fields, and with nature. ngbiosis is the science of cooPeration. But because there
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has been a tenclencg to see nature as competitive, the role of cooperation remained

obscure. Kesearc}ﬁers who mentioned sgmbiosis were rarclg granted Funcling.

The work of Lﬂnn Margulis illustrates how the Feminine shifts our Perspective and
gives rise to raclica”y new questions about nature. She demonstrated that sgmbiotic

relations abound, and many affect entire ecosystems.

She Presented evidence that bio]ogica] cliversitg arose as much by microbial
cooperation as t!ﬁrough Darwinian comPetition. Now almost all Eiologists agree that
mitochondria (energg Producing organe”es) and chloroplasts (P}ﬂotosynthesizing
organe”es) were originaug greeiiving bacteria. She maintains that a major source of
evo]utionarg novelt9 is the acquisition of sgmbionts) notjust the accumulation of

mutations.

Knowlcdgc or insight gained without evident rational t]'loug}ﬂt is unPreclictaHe and
mgsterious——anc} so intuition was called feminine in Western culture. But we miss
seeing imPor’cant aspects of realit9 bg c{cnging intuition—a frontier of science that

includes the studg of consciousness and Psgclﬂic Pl’]enomena.

T hroughout the history of science, there have been tantalizing stories of scientists
receiving insights from such nonrational sources as dreams. The most cited example is
i 9th century chemist K ekul¢, who dreamed of a snake biting its tail. [ e awoke “as if
bg the Hash of lightning” understanding the ring structure of benzene, a Problem that
long had eluded chemists. thsicist Niels Bohr dreamed of a Planetary system as a
model for atoms, which led to a Nobel ['rize. Mendeleev conceived of the periodic

table in a dream.

Pecause intuition is unPredictable and indiviclual, coming as a whole in a ﬂas!ﬁ, it
cannot be broken down to stud9 its comPonent Parts. Thc studg of Psgchic
Phenomena calls for a different aPProach to research and new methods to handle

squectivc information and unique experiences.

Fcc]ing, nurturing, rcccl::tivitg, multiplicity, cooperation, intuition—all are based on
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interclependence, a keen awareness of relationship to the other and to the whole. |n
contrast, science has Pursuecl the masculine Pat!’l of ]ogic and analysis based on
seParating and comPartmentalizing. This Path has great power and has Produced the

marvels of modern tecnnologg, but it’s also led to environmental Problems.

Scientific icnowleclge is power. It also brings with it responsibilitg. In some cases,

science has given humans the powers of the gods.

So how do we want to use the tremendous power of science? One choice has been
the un!eashing of nuclear energy, which has given us the Problems of nuclear war and
the unsolved Prob!ems of nuclear waste. Genetic engineering has been used to create

new forms of life bg combining genes of radica”g different sPecies.

The qua]ities of the feminine can lead us down a different Path, toward !iving in

narmong with nature, rather than extracting from, manipulating and controlling nature.

One wonderful examP|e is the field of biomimicrg and the work of Janine Benyus.
Biomimicrg is the science and art of emu]ating Nature’s best Eio!ogical ideas to solve

human Problems.

SCience has learned a lot about the natural worl&, but Bengus stresses the
imPor’cance of !earning from the natural world. She advises us to emulate the genius of

nature.

When asked why she does what she does, she says “] do it out of amazing love for this
sweet world. Fure love. lt is an incrediblg competent universe that we live in. You can
live abunclant]g inawayin which you 5iP energy, you use a minimal amount of materials
to meet your needs, and you live as a community that actua”g is able to enhance the

Place that you live. ane creates conditions conducive to life.”
Another aspect of the feminine is suf?jectivitg.

Your Perspective) and the questions you ask, frame what you see. For examP]e, how

would Nature:
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. Capture & conserve energg? We have a tremendous amount to learn from Plants.
e [How would Nature solve green bui]ding cha”enges’?
o Gather water?

e (_onserve materials?

Scientists are lcarning from termites mounds how to clesign bui!éings using natural
ventilation. | he E_astgate Bui]ding in /imbabwe is Passivc]g cooled and maintains a
re!ative!9 constant temPerature. Flus it saved the builders $3.5 million up~1crorst.

Nature banks on divcrsitg. Bengus and her co”eagucs maintain a wonderful database
at AskNaturc.com, which lists over 1200 nature~inspirec{ c{esign strategies we can

learn From) inclu&ing %5 different strategies Forgatlﬁcring water in Nature.

Bengus created online community spaces at AskNature.org and WiserEartHorg to
connect People, nonProFits and businesses working toward ajust and sustainable

WOl"ld.

Researchers are ieaming from the thorng devil, with grooves on its spikes that Provide

clrinking water condensed from dew.

Bumps on the back of this desert beetle collect and condense )Cog into water. When
the beetle lifts its hind legs, the water rolls into its mouth. [umans have mimicked this

to create Pane!s that har\/est water.

Thc Four StcPs to biomimicrg start with receptivitg, which means quieting human
cleverness so you’re in a state to learn. Secondis ]istening to Nature t}ﬁrough deep
observation, looking to the natural world for advice about how to live here more

sustainablg. Third is studging and cmulating Nature.

For examP!e, Bengus took a group of People to (_osta Rica, and for the first ciag
t}ﬂcy took Pictures of scenery. Bg the second dag, thcg’d learned to look at orgamisms
and ask them what they’re doing. Then the Par’cicipants began to take close~uPs of a
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beetle’s exoskeleton. One person was working on Packaging, and for herit was a
revelation because the exoskeleton is Packaging that breathes, signals, creates its
beautiful color without toxic chemicals, is waterProoE abrasion-resistant is

manufactured in a completelg nontoxic way, andis completclg recyclabie.

T he fourth step is saying thank you, and Protecting the we”spring omcgood ideas
that've evolved over eons. | he best way to say thank you is to protect the habitat
that the organism evolved in. Penyus founded the Pbiomimicry (Guild and the
Biomimicrg [nstitute and theg ask companies to donate a percentage of their
Proceecls to protect the habitat of the organism that inspired their Products. [t's a way
of saying thank you. ]t’s good manners.

Biomimicrg is an exciting cxamPlc of the marriage between masculine and feminine
science: |n addition to rigorous scientific experimentation and ana]gsis, biomimicrg

research is:
° ]nsPired 139 love of Nature and the desire to protect it, and

° Receptive to what we can learn from the multiplicitg and cliversitg of Nature’s

strategies.

e Biomimics subjectivelg ask: how would Nature solve our Problems more

sustainablg?
° These scientists cooperate with co”eagues and other organisms,
L Nurture Nature 59 saging thank you, and
° ]ntuitivelg understand how all aspects of Nature are related.

lmagine what 3our{zield of science would look like when the feminine is incorPorated.
What different questioms will be asked? \What methods migl’mt c}ﬂange? [How will its
results be applied cligerentiu?



