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Questions and methods

Global History of Women and
Gender in Science

* Few historians have taken the challenge
because most of us are trained in national
history. Few scholars compare women
scientists across culture, and, indeed, for
many countries, there are no comprehensive
analyses of gender in scientific culture from
which we could draw comparative
perspectives. This is something that should
be remedied!
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Global History of Women and
Gender in Science

» Today, | would like to set out a few
questions and methodologies for a
comparative global history of women and
gender in science. It would be exciting for
someone, with good funding, to support
such a study to be done collaboratively. We
need experts from each country or global
region.

teERS O—/N)L - ERXR RY—IZDWVT., FIRE L AR IRE,
ZOLEREZETSICE. ERFDELYBEISOEMRLLE,




Western or non-Western Science?

The first question we need to ask: Is this a Comparative
Global History of Women and Gender in Western or non-
Western science? In this talk, | will focus on Western science
that developed in Europe from the 17" century forward and
then spread to many parts of the world. Along with Western
science, Europe exported common structural problems for
women’s participation and specific cultural attitudes toward
gender.

Admittedly, this approach is problematic in that | am relying
on concepts developed in the US and Europe—because that
is what | know.
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Western or non-Western Science?

We can also consider sciences (ways of knowing nature) from
around the world. China was the first to invent the compass,
paper, gunpowder, and acupuncture. Ancient Islamic medical
traditions are famous. Women throughout the world developed
birthing and birth control techniques. Across the Americas,
women developed new crops by exchanging and managing
seeds.

To do a comparative global history of women and gender, we
would want to step outside Western scientific traditions.

But today | will focus on what | know: Western Science. | hope
this will be fun and stimulating. | very much look forward to our
discussion.
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“Women in Science '94. Comparisons across

Cultures.” Science 263 (1994): 1389-93 &1467-96.

| was excited to see this article in 1994. Here are the categories
set out for comparison:

1. Report the numbers of women scientists by country
BlLoxURFEDH
2. Status of science in a particular country
BREDCEIZETLHHZOMA (BUE)
3. Political structure of a nation (LS modified)
EOBUAHEE (FEENDLER)
4. Class structure, or social economic status (SES)
EE#EE. ¥ hbbHEEFNRKR
Educational system HEHE
Support for combining work and family life
tE L REATFTOMIIZIE

oo

The goal was to explain this type of chart.
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More questions—1994-2018

7. Gendering of fields of science ~ #FHEIHFOT T U5 —
8. Gender equality index DI U —FEHEHK
9. Funding policies to support T RE DBIREBUER
a. fixing the numbers of women & D R
b. fixing the institutions il D 2
c. fixing the knowledge DB
10. Ethnic diversity ERiEIZHMHE
11. Development of gender studies 2z 4 —Z0OHEE
12. Gender norms in particular cultures #EXEn o4 —1#
13. Understanding of unconscious gender bias
BEHBOC T A — - N TRIZEHT HEMRE
14. Understanding of gender bias in science ##ic#1+5GBEf#
15. Integrating sex and gender analysis into science, or

Gendered Innovations Y9I R/ U —HHERZEIC
9

We will take each question
in turn—showing results
and citing classic articles.
For more classic articles,
see this 2014 book in four
volumes.

WOMEN AND
GENDER IN
SCIENCE AND

TECHNOLOGY

Edited by
Londs Schiebingear

I—EVH—RI B RBICH TR EEI T 54—
2LEDEEDAT
B2 HEifficE T3 % CRITICAL CONGEPTS iN

7]_‘_7__4 . 7]_‘_‘: U 7—_4 W 71 HISTORICAL STUDIES
B2 EiicslFszo 84— - "M TR

PO

v E—F A/ R=Y Y

#1. Report the numbers of
women scientists by country

* 1982 US Report on Women and Minorities in
Science and Engineering. The NSF published the
first congressionally-mandated report on diversity in
science and engineering fields. Persons with disabilities
were added in 1984. This report revealed that women
and African-American men were significantly
underrepresented in technical fields.

USHIZER IR FIcBITIRMETIINRT AIDABHOSEOVLE,

« 2003 EU She Figures. EU-wide data on women in
science, starting from tertiary education through to
employment.

EUD##EEtE She FiguresTHIHANH - gk 3

* My impression is that most countrles have such f|gures.

US. EUVLIADEIGHEDESLT—2EBR/L TS,

Combine #1. with
#. 10 Ethnic diversity

HEFFICE T2 (#1) EREMSHNE (#10) £EERUVDITH

In the US, we are interested in the
participation of African-Americans, Asians,
Latinx and other minorities. (Related to
“Intersectionality” below.)

FTADAIZBEWTIE, FIVARTAVANRTEOTAN, STUTAVANR
DHARES LI VEREFEIDTA/ ) T4 —OSEICEALNEI-ATND,



#2. Status of science in a particular country

HMEOBEREICE>TED
* Why do Portugal, the Philippines, Hungary, Turkey,
etc. have high numbers of women scientists and

countries such as Japan, Canada, the US, and
Germany do not?

| RN T IEATRIRIEESL, B, 7134, 7AW, EOADEODH.

* Does this general principle hold?: Where the status
of science is low and jobs in science are poorly
paid, we find more women. Perhaps not true any
more because of new funding policies. Public policy
can improve the status of women in science.
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5 = Women’s representation
bt 15962300 - in science (measured by
o names on publications).
o 1996200 % Gender in the Global
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2011-2015 pEXYA 38%

Available in Japanese!

*Gender in the Global Research
Landscape Report (2017) -- Japan-
Focused Infographic (one page).
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#3. Political Structure of a Country

Foundings of democracies were challenging for women

in science. Closed pathways. Schiebinger, L. (1989). The
mind has no sex?: Women in the origins of modern science.
Harvard University Press. IR [RFENSHSh =5

ZHRREBICE>TREETERNE, AT Sh-HER,

China pre- and post-Cultural Revolution changed the
position of women in science

XAEXREMAIE THEOXMEMREDMAIZEL,
Soviet Union. Ideologically, women were considered
equal. There are many problems with that view, but

more women held positions in math and physics, for
example, than in the West.

Vil A FAOX—E, REETE, PEEH D
IR —B % < ORMAEE ML THR k2,7

#3. Political Structure of a Country

« Another aspect is national legislation
supporting women in general in a country.
We could chart passage of legislation
supporting equal rights for men and
women and equal pay for men and women,
for example.

L2 —DODOMAIF. XX ET IERDERFR

THhd, BERELPEREEES LV >-ENE
DHIE DL,

#4. Class structure or social
economic status (SES)

In 20t century Latin America, social class tended to
counterbalance gender. In Mexico, for example,
education is limited to the upper classes. The
advantages of class outweigh the disadvantages of
gender. “Women in science’94. Comparisons across cultures.”
Science 263 (1994): 1389-1394 & 1467-1496.

0L TUTAIATIH, Dz oK YHERE,
AEOTEBEBOBINN S O —DOFRFEEE,

In 18t century France, Emilie du Chatelet traded her
upper-class standing for access to learning. schiebinger,

L. (1989). The mind has no sex?: Women in the origins of modern science.
Harvard University Press. 3BiR : [RZEhSEIAzXER6] TEE

18HIL IS VATIE, T3 —-TFTa-- v bLIFER
BERDOHEIIZEDEEDHLETERBIZT I ERATE,

19

#5. Educational system

28l E

* When did universities open to women students? In the
US, it was in the second half of the nineteenth century.

RFFWOLMEICFAFR 2B L fzh . USTIZ19tH#ciRE,

* | have chosen to note here the article by my colleague,
Mariko Ogawa, on the History of Women’s
participation in STEM fields in Japan. We see that
women were admitted to bachelor degrees beginning
in 1913, and to PhD programs in the 1920s.

BARDOKEFEMFFBKI9ISE., ETERGEDRE1927TEMN B,

Ogawa, M. (2017). History of Women's Participation in STEM Fields in

Japan. Asian Women, 33(3). 20



1913~ 1945F R DEZR K EF T O

- Wi dtmE KR A 2EHE #£8
SAZA 1913 1930 1931 1939 1942
EEAZE 1913 1930 1935 1942 1943

e 10 10 5 1 4 30
[4=2 4 2 0 2 1 9
) RS 1 3 0 0 0 4
Y= 10 5 0 0 0 15
MERpEE q 0 0 0 0 1
HhE=E 0 3 0 0 0 3
B 26 23 5 3 5 62

gt : Mariko Ogawa, “History of Women’s Participation in STEM Fields in Japan,” Asian Women, 33: 65-85, 2017
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Hi88 © Mariko Ogawa, “History of Women’s Participation in STEM Fields in Japan,” Asian Women, 33: 65-85, 2017
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#5. Educational system

* When did universities open to women professors?
How many are there?

* We know that Laura Bassi was the first professor (of
physics) in Europe in 1732. But she was an exception.
Women did not become professors in Europe or the
US until the late nineteenth century, and most since
about 1960.

 Universities now publish their statistics on how many
women professors they have by rank. In 2017,
Stanford University has 29% women professors
across all ranks, and 24% full professors.

BARYOEZEHIIZIE? I—OvNNIESHT5 - N\ DI17325F
DYIBZEEZFRIELBISIIZ R LY, BEK—ARIZ1960EHT=Y ,
AR T+ — FRETII2017ELMHIFE29%, 24%I(XIESHEF,

#5. Educational system

« Many years ago, Margaret Rossiter
discussed segregation in the US: As the
prestige of the university goes up, the
number of women professors goes down.

Rossiter, M. W. (1984-2012). Women scientists in America, 3 vols.
JHU Press.

—AHLy b -BYF—F, —RRETHDFZELHHEF
ﬁlilﬁi YT HIEEIROHMLTULV =,
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#5. Educational system

» Should math and science be required? Or
electives?

%I%&ﬂ%liﬁ\ﬂ“tﬁ"’\'é'h\ FERD

» The 1994 Science article focused on countries
such as ltaly or Poland, where all students are
required to continue in math and science
throughout secondary education. In the US, where
math is an elective, girls often drop out of math
before they know what their future interests might
be.

1994 D [H4A TUR] BICENIE, 4481 F7oR—
SURKETIE, PEHE 8 L T ER20E,

USTIE, BFIFFIRT, XFITFEDEEZ K SHHI
[CHFZRITTLELO TS EADE LR,
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#5. Educational system

+ Should there be all girls schools? This was much debated in the 1990s.
In the US, we learned that a large percentage of our women science
had graduated from the all women universities in the Northeast—
Wesley, Smith, Radcliffe, etc. One problem with this finding is that
these are also elite schools, and students there would have had
privileged educations from a young age.

TFRIFFRT N EN 2 1990F K HF, USTREFRENRZTERE,

#FL%%bt?XIU—FhAwL%%M ML+ EHEEIC
BEEhTWWV=EREZELES,

+ One idea driving the push for all girls schools is that adolescent girls
suffer from a lack of confidence and easily fall prey to gender norms
that put boys in positions of leadership. In a lab, boys will lead and girls
will take notes. The idea is that if no boys are around during this
impressionable period for girls, girls will turn in to women who lead in
science.

BEHOXFIFEEIIRIT, BFERN) ST -2 v TERIETHPx
VH—REDERICEY T UVAA, TFREEINZREBTES, ER
ETREBFAEMEZ LT, XFHERR. SREKHAICEFFENRE
BoRFRIHETY—F—L v TEeRETHFY o REFLND, 26

#6. Support for combining work
and life
tREREEFOMILZIE

» Family-friendly policies, such as...

= Stop the tenure clock T=a7 -2 BvI D=1k
= Parental leave BHORXBEDE RIKER
= On-site child care G THERXIE

= Housework benefits FTEF Y

= Dual-career hiring BoiB&EEA

27

#6-1. Dual-career hiring policies

Partner Status of U.S.
36% Academic Workforce

Have
Employed
(Non- 36%

Academic) Have . Eﬁ%%@ﬁﬂ‘%%
Partner S omRnHRE

° 9,043 Full-Time Faculty from
13% _ o
Have Stay- 13 Leading Research Universities

at-Home
Partner Seventy-two percent

of full-time faculty in this
study have employed partners.
Thirty-six percent have academic partners.

Percentages do not
add to 100 due to rounding.

CLAYMAN INSTITUTE




#6-1. Dual-career hiring policies #6-1. Dual-career hiring policies
Men and Women Have Different Partnering Patterns

WOMEN MEN
(n=3,716) (n=5,322) Dual-Career

Academic Couples Schiebinger, L. L., Henderson, A. D.,

What Universities Need to Know

% # —C t 5 34%

0
EE‘I% % 0) Have Employed
;'i":}li"j_‘jl':{ﬁ 5R (Non};gﬁicéfm\c)

& Gilmartin, S. K. (2008). Dual-
career academic couples: What
universities need to know. Michelle
R. Clayman Institute for Gender
Research, Stanford University.

37%
Have Employed
(Non-Academic)
Partner
34%
Have
Academic
20% Partner

Have Stay-at-
Home Partner

Have Stay-at-
Home Partner

Women are more likely than men to have academic partners. Men are more likely
than women to have stay-at-home partners, whereas women are more likely to be
single.

Percentages do not add to 100 due to rounding.

EEBEER (FREMR) BUR
Rt AATRYSTEHORROEE L OBEREEOLENC0%LLLE 5,

CLAYMAN INSTITUTE CLAYMAN INSTITUTE

#7. Gendering fields of science U.S. Women’s Shares of Science
Doctorates by Subfield, 2009
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U.S. Women'’s Shares of Engineering
Doctorates by Subfield, 2009
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U.S. Women Physicians
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# 8. Gender equality indices
S UH—FEEN

» Gender Inequality Index from the
United Nations Human Development
Report ‘
EEAMBREREED S 1 o 4 —FEHHER,

FE : BEROANEREOERNBLDORFEFIZL ST
EDRBREHIFONTVNEINERALNIZTEHLD

» http://hdr.undp.org/en/composite/Gl|

X B HRSEICET SERMNGIESRE LTIE, ABBREREEHHD, oz 4—
BASIEHGDl., Oz VA —FEZHEHGCH, Sz oF— - vy FIEHGGIHE P

Gender Inequality Index from the
United Nations Human Development Report

» Compares countries on the basis of maternal
mortality, adolescent birth rate, share of seats in
the parliament, education, and participation in the
work force.

EmRETE, HEDRKFER, KtZEELK. &F. iFH
Switzerland, Denmark, and the Netherlands rank
very high. Japan ranks # 21. The US ranks low
(#43) because of our high maternal mortality rates
and poor representation of women in Congress.

ALR, TUIX—D., #52FFET VY., BER21E6L

USDS U ZE%HELTUVDDIE, EIRETE, XMEEL



# 8. Gender equality indices

» Global Gender Gap Index, 2016 by the
World Economic Forum

» http://reports.weforum.org/global-gender-
gap-report-2016/rankings/

HAZE I+ —SLDS T U — - Xy v THEH,

Global Gender Gap Index

« Slightly different measures: workforce
participation, literacy, health and survival,
political empowerment

FENE, BFER, #E. BUBHI /AT —XA 2+

 Japan ranks high for education and health,
and low for politics and economy—overall
#111. Iceland, Finland, and Norway top the
list. US ranks #45.

BAREIHBELRETE . BUAERETIELS, 1114,

FARSUR, 24050 R, JL9—mNbyTH5R,

USIZ454i1, %

#9. Funding policies to support
TR EEDBAREUR

a. fixing the numbers of women #Z1EX°9
b. fixing the institutions FHEOREL
c. fixing the knowledge MBOBERE

http://genderedinnovations.stanford.edu/sex-and-gender-
analysis-policies-major-granting-agencies.html
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#11. Development of Gender Studies

Distinguished sex and gender
Y ORES I VT —DEF
» Sex refers to biological characteristics

» Gender refers to cultural attitudes and
behaviors

The term gender was introduced in the late 1960s to reject biological
determinism that links biology with rigid sex roles and expectations. "Gender"
is used to distinguish socio-cultural factors shaping behaviors and attitudes
from biological factors related to sex. Gendered behaviors and attitudes

are learned, they differ by cultures.

DB —EWS AR, EYMFHRERICR L T1960FEKKICEA,
o105 —) ITHOREEZERT SHEXLHWERE. HAICERKRT S
EYEHERMLEFLTERAESN-, Dz v —LENTBORERS,
BEhd30THY., LEA>TXEIZLE>TEL S,



Analyzing Gender

Points to Keep in Mind:

» Gender consists of:
Gender Norms (spoken and unspoken cultural rules in the family, workplace, society,
institutional or global culture that influence individual attitudes and behaviors).
Gender Identity (how individuals and groups perceive and present themselves in relation to
gender norms).
Gender Relations (the power relations between individuals of different gender identities).

» Gender attitudes and behaviors vary by culture, historical era, ethnicity, socioeconomic status,
geographic location, and other factors. For example, gender norms may be very different on
the US West coast vs. East coast, or in Japan vs. India.

» Investigators should recognize within group variations (differences in attitudes and behaviors
among women or among men) and between-group overlap (overlap in attitudes and behaviors
between women and men).

» It is important to consider factors intersecting with sex and gender (e.g., age, socio-economic
status, or ethnicity).

» There is no necessary relationship between gender characteristics and sex.
41

Consider difference and overlap

Height of Adult Women and Men
Within-group variation and between-group overlap are significant

Percentage of %EL:F% LTEX)\%ﬁ
People in 161cm Ojgﬁﬁgiwitﬁ U

Height Range

5%

4%

180 185 190 195 200 m
5 ft 5.5 ft 6 ft 65ft feet

Data from U.S. €DC, adults ages 18-86 in 200,

Sex and Gender Interact

Regitz-Zagrosek, V. (2012). Sex and Gender Differences in Health. EMBO Reports, 13 (7): 596-603.

MrlEY v X —DHEEER

Epigenetic
modifiers

£
|

T S crico (HIUT (TTHITHITL S 1

N
‘ J
Sex hormones
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Sex and Gender Interact

» Classic texts:

Fausto-Sterling, A. (2005). The bare bones of sex:
Part 1—sex and gender. Signs: Journal of
Women in Culture and Society, 30(2), 1491-1527.

44




Reconceptualizing Sex
ARl DB

Male
Female
Intersex

Fausto - Sterling, A. (1993). The five sexes. The sciences, 33(2), 20-24.

Ainsworth, C. (2015). Sex redefined: The idea of two sexes is

simplistic. Nature, 518(7539), 288. 45

T X H DIRETEE

Statistics for US

Percentage Population

Female 51% 163 mill.
Male 49% 157 mill.
MY 0.06-1.7% 190,000-

5.5 mill.

Transgender 0.6% ~1.9 mill.
Gender-fluid unknown unknown

46

Countries that allow a third option on birth
certificates or legal documents

Austria HAFBAEH D VDIEAXEIZDONT
Australia FEINERKRZEZBTRELTLSEAR
Bangladesh

Germany (limited to 3 months after birth)
India

Malta

Nepal

New Zealand

Pakistan

Denmark

Argentina

Colombia

Canada

Scotland

Some states in the US: California, Washington, Oregon 47

Reconceptualizing Gender
DU —DB#HEI

Gender as a spectrum assumes ideal
endpoints of masculinity and femininity. Our

goal is to get rid of these categories.

ARG FSLELTODOzVE—IF. BolLstko LesnEEDT
—LEBEELTWS, BEADId—ILIXBEO - hoDATIY) —%K
KT ETHD,

2014 Facebook’s 51 gender options

2018 New visualizations are required

Japan?? 48



“Intersectionality”’considers factors that intersect with
sex and gender, such as ethnicity, social economic
status, abilities, etc.

Classic article: Crenshaw, Kimberle. "Demarginalizing the Intersection of Race
and Sex: A Black Feminist Critique of Antidiscrimination Doctrine, Feminist
Theory and Antiracist Politics," University of Chicago Legal Forum: Vol. 1989:
Iss. 1, Article 8.

Race

- Sexual
Disability Orientation

TEEES] 37 & ARG
PHAFENHACEN L ET . )
BE. DTy A LRET Nationality Gender Identity
2EREERICANTVD,
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#12. Analyzing Gender Norms
DI B —HRED S
* Modern Western gender norms were
developed in the 18t century as a solution

to the “Woman Question” in the founding

of democratic states.
EREE ST . REEMAERERTS S
[BEL. THMRRES OfERE L TI8HHRICRE,
» Science served to set gender norms on a
supposedly objective natural basis.

Classic text: Schiebinger, L. (1989). The mind has no sex?: Women in
the origins of modern science. Harvard University Press. IR [H=

EmEESnfkEL] MNIEETF - BEGT - RERTFR I#HE
BEPE, FRNTEARGERICESCL
BEShED VY —REDELDICHER,

#12. Gender Norms: Stereotypes in Western
Culture reflect and reinforce physical, domestic,
and cognitive divisions of labor

DI UA—HE BEEXEICBITARAT LA A TEIHRAGSELRE

18t century consolidation: 18tt#2i= 1+ 2 631

Reason IEff Feeling R&f&

Objective ZE#iH Subjective E#iH]

Self- Assertive B X3k Socially Sensitive #&METEL
Profession H%Z Home ZRE '+ RE

Public 2 #) Private FARY

Male B L& Female &whH L&

Science Fl=F¢ Not Science JERIZF

21st century: rapid change
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#12. Gender Norms BAMDMREBIZDLNTEEEH BRI

:\s - N i — = ~
BADY = U7 —HE (=mziEso@E)
s IRBARD Y U4 —HRE
- REMEXES (BELB+REFREER+RHIE) - HiE
WETETE
. FEHE BRZECEFEORENADE)
— REMRRXES (KORTEHEHERNREIDZE)
s HRMETKROARTEEIBE+HERERECTHINEI S EHNEE
. EIZAX
- NERRKE] BERK) ZFEMBEAME L TEHRE
c EMBBETEOERTRL (1946-47EFH24%+FiEERE)
s BERERE (1955-73%F) [CLABRREREEFRMT (K=KEFTF/
EFE=BEXFRF/N— +FHEE) OIEX
- TEXREBEEHUHES] (REZEUAOREEIZ) ~DERHE (19785)
- BHERMESNEE (19855F) LEETREBBERARIRET
- 214 D oA—TMIbE TRETR] CREBmuRTEGR:
HRELLL T 7EREICERDEEELL, DUV ILTH—ORES - AR
B EREDSHEIEEEIELES 3538 EEVLVDSFE
s SIS —TEOEELRETEOBRILICEZEATSOME



#13. Unconscious Gender Bias
BEHDS T UA— - NI TR

Hiring: Both women and men are
significantly more likely to vote to hire a man
applicant versus a woman applicant with the
same academic record.

EBA: ALEETHNE, aERELYLBNS
FEEDERZ. BREIMNXIFIT LHERICH D,

Moss-Racusin, C., Dovidio, J., Brescoll, V., Graham, M., & Handelsman, J.
(2012). Science Faculty’s Subtle Gender Biases Favor Male Students.

Proceedings of the National Academy of Sciences of the United States of

America, 109 (41),16474-16479. 53
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#13. Unconscious Gender Bias
B|MEBOC I A — - IN(T R

Hiring: Women may be penalized more than
men for initiating negotiations for salary and
resources.

BR: f5FOEREZHICET OIRFZUIYHT L
ZHEFBEICEAFTRIHEDONSERICH S,

Bowles, H., Babcock, L., & Lai, L. (2007). Social Incentives for Gender
Differences in the Propensity to Initiate Negotiations: Sometimes it Does
Hurt to Ask. Organizational Behavior and Human Decision Processes,
103, 84-103. 55

#13. Unconscious Gender Bias

BEHBEODS T A —IN(TR

Hiring: Gender bias may extend to letters
of recommendation.

EBR: Sz 88— N F7XIHEZIZCERAT
Wb&ko7,

Trix, F., & Psenka, C. (2003). Exploring the Color of Glass: Letters of
Recommendation for Female and Male Medical Faculty. Discourse
and Society, 14 (2), 191-220.
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#13. Unconscious Gender Bias

BEHBOOT A — - IN( TR

Stereotype threat

RFLAEATBE (BAEBRI&->TH5ENEI4FR)

Imposter syndrome

A VKRS —EREE (BAOERENENISEETERVLEH)
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#13. Unconscious Gender Bias
BEHBOS T UA— - (TR

UTOHA4 F3SRLTIESL,

* For the US, we have summarized this
literature here:
http://genderedinnovations.stanford.edu/in
stitutions/bias.html

 This literature may be different for different
countries.
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Transformative Programs

EETOYS L

In the US, many institutions have developed trainings to overcome
these problems. One transformative program was the STRIDE
program developed at the University of Michigan and funded by the
NSF ADVANCE program. By overcoming unconscious gender bias
in the hiring process, the School of Engineering was able to
dramatically increase the numbers of women hired.

USTIFE K OWERMBET/NA 7 RARBD b L—Z20THGEh TS,
ElcmiF-Tad 5 LD—20F, SVHURETHFE SN, NSFOBIRK
THENF-STRIDE. ERBRERICETAIEEHDO I F— - M TRAD
RRICE T, ARFEIZHIIERXEEBERZRICBM S G-,

Danielle LaVaque-Manty et al., “A Very Scholarly Intervention: Recruiting Women Faculty in S
&E,” Gendered Innovations in S&E, ed. Londa Schiebinger (Stanford UP, 2008), 165-181.
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#14. Understanding gender bias in science

MECHETEST U H— N FREERT D

The science of sex and the female body. Western science
developed a vast literature to explain why women innately
can not do great science. First it was the distinctive

skeleton, next it was raging hormones, now it’s differences

in the brain. FEH R, KB PEERREr & LT,
FFEEE. RIENESRLES. BEIROZ,

A few classic texts:

Tuana, N. (1993). The less noble sex: Scientific, religious, and
philosophical conceptions of woman's nature. Indiana University
Press.

Schiebinger, L. (2000). Feminism and the body. Oxford University
Press.

Fausto-Sterling, A. (2008). Myths of gender: Biological theories
about women and men. Basic Books. #BiR [Pz > #—D#EE] L
FHEF - BREHFR IS (=12 L19855hR) 60



#14. Understanding gender bias in science

Bias in the substance of science. Historians document
how biased notions of sex and gender constructed partial
and inaccurate science.

A few classic texts:

» Schiebinger L. (1993). Nature’s Body: Gender in the making of modern
science, Beacon Press. MR [ZEEFSEYE] TES

* Spanier, B. (1995). Im/partial science: Gender ideology in molecular
biology. Indiana University Press.

» Hager, L. D. (Ed.). (1997). Women in human evolution. Psychology Press.

* Oudshoorn, N. (2003). Beyond the natural body: An archaeology of sex
hormones. Routledge.

» Richardson, S. S. (2013). Sex itself: The search for male and female in the
human genome. University of Chicago Press.
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#15. Integrating sex and gender analysis into
science, or Gendered Innovations

Pu MPOSE: To create excellent science by integrating sex and
gender analysis in research design (at the beginning of the process)

Methods: develops practical methods of sex and gender analysis
for scientists and engineers. These are methods currently not included
in science and engineering curricula. They are methods developed by
History of Science and Gender Studies of Science over the past
several decades.

Outcomes: provides case studies as concrete illustrations of how
sex and gender analysis leads to discovery and innovation.
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#15. Integrating sex and gender analysis into
science, or Gendered Innovations

Basic Science

Health & Medicine

Engineering

Environment

FE : R T+ — KFKRZDGendered Innovations ¥4 ~ZIXEFIRFE & L’é%
LEAEBAZTON, FRFNIEMASEDEHMENEBEHE INA TS,

#15-1. Basic Science

Integrating Sex & Gender into Animal Research

Caging
Individual or group? Size?
Complex environment vs. no enrichment?
= — Microbially sterile?
/'7- /

‘/4

P estrous cycle ﬁ\‘> Diet
age/reproductive phase L

: JgL
v <’/ R
< \
ﬁ\ 1

Social Dynamics

Sex-segregated or male/female mix?
Number and mix of animals in lab? _

L=
Researcher/Staff <
Sex of researcher/staff? \
Research/staff handling of Room
male/female animals? Temperature?

Sound?
Lighting (circadian)?
and Biobeshavioral Reviews. 40, 1-5 Odor?
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Example: “Male-Observer Effect”
ERTEMBEEICLS>THRLINIPR |

This example reveals interactions in the animal lab—in this case between
animals in the lab and the sex of the researcher. An |m1|qo_rtant study by
Sorge et al. discusses the impact of experimenter sex! This example
focuses on_pain research. The researchers induce pain in rats and mice.
What they found is amazing. They found that rats and mice don’t show
their pain to men researchérs. This is really important because the ,
researchers are studying sex differences in pain response. Animals don’t
show their pain when a'man is in the room, as compared to an_empty
room, but they show their pain when a woman is in the room. Both male
and female mice displayed this “male-observer effect.

What’s going on? The animals smell the men, they smell male pheromones.
According to Jeff Mogil, thlsTphenomenon may throw into question all prior
results from pain research. This demonstrates that sex/sex interaction is
important. The Gl method used here is Analyzing Sex.

Sorge, R., Martin, L., Isbester, K., Sotocinal, S., Rosen, S., ...& Mogil, J. (2014).
Olfactory Exposure to Males, Indudln_)gzMen, Causes Stress and Related Analgesia in
Rodents. Nature Methods, 11, 629-632.

65

#15-2. Health & Medicine

BHBEHELLSEEEDOBE:
A E—FOBELERETIL

FUE BMEL £ OEIRRS CEFRE
DEEDRT EENTE /DI,

Osteoporosis Research in Men : BB ENAEThHoT-BHEOER
Rethinking Standards and Ly SHERENEBLES T VA —
Reference Models ARER-EBEFLOBELEER,
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#15-2. Health & Medicine

Example: Osteoporosis Research in Men

The Challenge

Men account for nearly a third of osteoporosis-related hip fractures in Europe and the U.S.
(Dhanwal et al., 2010). Nonetheless, osteoporosis is considered primarily a disease of
postmenopausal women, and men are rarely evaluated or treated for it (Szulc et al., 2012).

Method: Rethinking Standards and Reference Models

Research in many fields—for example, heart disease—has relied on reference models that
treat men as the norm. Women are often studied as deviations from that norm. In the case of
osteoporosis, however, diagnostic models have been developed for women using bone
mineral density (BMD) norms of healthy young white women, and criteria to identify risk in
men are not well established. Researchers are improving these reference models and
opening new areas of research by considering disease progression in both women and men,
and by evaluating risk using sex-specific reférence models.

Gendered Innovations:

1. EstablishingAMale Reference Populations: By 1997, evaluation of men's bone quality was
based on BMD norms of healthy young men rather than healthy young women (Looker
1997(). More work needs to be done to redefine diagnostic cutoffs for both women an
men (Binkley et al., 2010).

2. Creating New Diagnostics Based on Secondary Contributors to Osteoporosis and
Metabolic Bone Disorders: Researchers have identified medical conditions (such as
hypogonadism and hypercalciuria) and treatments (such as chemotherapeutics and
anticonvulsants) that correlate with ostegporotic fracture, especially in men. New
diagnostics take SECOBs into account—along with variables such as BMD, sex, and
lifestyle. Accounting for these factors improves diagnosis in both women and men,,

- i i SHRLFEIE. ERBFAICHEAN
#15-3. Englneerlng 3N LAFOEETERICESL L TW e,

Ratio of Masculine to Feminine Pronouns in U.S. Books, 1900-2008
Changes parallel increases in women's labor force participation, education, age at first marriage, etc.

1968
Ratio

Masculine:Feminine Postwar Era -

4

1800 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

The ratio of masculine pronouns (*he,” "him," “his,” "himself’) to feminine pronouns (*she,” *her," *hers,"
“herself’) peaked at over 4:1 in 1968. By 2000 the ratio dropped dramatically to 2:1 (Twenge et al., 2012).

Data from American English corpus of the Google Books database (~1.2 million books).
Reproduced from Twenge et al 68012




Example: Machine Translation #&E0ER

The Challenge

Machine translation (MT) becomes increasingly important in a global world. Although error
rates are still high, MT system accuracies aré improving incrementally. Some errors in current
systems, however, are based on fundamental technological challenges that require non-
incremental solutions. One such problem is related to gender: Staté-of-the-art translation
systems like Google Translate or Systran massively overuse masculine pronouns (he, him) even
where the text specifically refers to a woman (Minkov et al., 2007). The result is an
unacceptable infidelity of the resulting translations and perpetuation of gender bias.

Method: Analyzing Gender

The reliance on a "masculine default" in modern machine translation systems results from
current s?lst,ems_ that do not determine the gender of each person mentioned in a text. Instead,
the translation is produced by finding all the possible matches for a given phrase in large
collections of bilingual texts, and then choosing a match based on factors such as its frequency
in Iargte text "corpora” (or bodies of text). Masculine pronouns are over-represented in the
large text corpora that modern systems are trained on, resulting in over-use in translations. In
July 2012 the Gendered Innovations project convened a workshop to discuss potential
solutions. Improving feminine-masculine pronoun balance in these corpora, for example
waould still not fix the problem, since it will simply cause both women and men to be randomly
referred to with the wrong gender. Instead, it is crucial to develoE algorithms that explicitly
determine the gender of €ach person mentioned in text and use this‘computed Pen. er to
inform the translation. Such algorithms could avoid the masculine default and also increase the
quality of translation overall.

Gendered Innovations:

1. Studying the Male Default in Machine Translation

2. Detecting the Gender of Entities to Improve Translation Algorithms (research in progress)
3. Integrating Gender Analysis into the Engineering Curriculum
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#15-4. Environment [ iszarmosmmumna

PN

Public Transportation Trips by Purpose
2006-2007, Spain
Data Collected Using the

Data As Traditionally Collected Concept “Mobility of Care”

5 10 5 10
Employment 30% 30% Employment
Study 13% 25% --I Caring Work
Shopping 12% 13% Study
Leisure 11% 4%, Shopping
strolling 10% 1% Leisure
Escorting 9% 7% Strolling
Visits 7% 5% Visits
Other 8% 5% Other
M Care-related Trips When identified as a dedicated category,
Care-related trips are concealed caring work accounts for a full quarter
within several travel categories of all public transportation use

Sanchez de Madariaga 2009, 2010, 2013a, 2013b. Image by Erik S{giner.

#15-4. Environment

Example: Public Transportation

The Challenge

Categories used in transportation surveys—and, hence, the way statistics are
tr;;athered and analyzed—may not properly account for caring work—that is unpaid
abor performed by adults for children or other dependents, including labor related to
the upkeep of a household. Public transport systems are typically designed around
the needs of commuters (people traveling between their homes and places of pai
employment). The mobility associated with caring work, including childcare and elder
care, has typically not figured into transportation design.

Method: Rethinking Concepts and Theories

The innovative concept "mobility of care” provides a Perspectlv_e for "recognizing and
revaluing care work" (Sanchez de Madariaga, 2009). Incorporating "caring work™into
user surveys helps to identify the significant number of trips that women and men.
make for this purpose. Understanding gender differences in public transportation is
|mpci1r|:t)an}1 fot;jun erstanding climate change and planning efficient housing and
neighborhoods.

Gendered Innovations:
1. Adding the concept, "mobility of care", to data collection variables may render

Eubllc transportation more responsive to users' needs. . .
. Understanding %ender differences in travel has led to the concept of "trip chaining
with ramifications Tor the design of public transport systems. . .

3. Gatherln%data disaggregated by sex and other factors intersecting with sex and
gender (such as income, family status, etc.) improves transportation research and

policy. 7

Global History of Women and
Gender in Science

* These are the 15 categories of analysis |
suggest.

» I'm excited to hear your suggestions!
Would these categories be relevant for
Japan? Asia more generally?
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