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GENDER GAP IN SCIENCE

A Global Approach to the Gender Gap in Mathematical and Natural Sciences: How to Measure It, How to Reduce [t?

4

g with project coordinators to determine scope o

lons developed by SRC to include experiences people
n all continents and in all included disciplines: math,
Istry, physics, astronomy, biology, computing, history a
sophy of science & technology

tested in three different regions for cultural
oriateness: South America, Africa, and Asia

lonnaire reviewed and approved for data collection
lection started 1 May 2018
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| methodology used for data collection

al outreach completed based on plans formed during regional

g
ollection tracked and reported back to coordination team

y instrument closed for first round of analysis
ling of the data by SRC

ccuracy of responses

epeat participants

ata corrections

jon of qualitative data
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vey instrument used by The Global Survey on Genc
n the Sciences, was developed in collaboration with t
ican Institute of Physics (AIP).

lons were designed to address specific developmental
ds in the education and career of a scientist.
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erstand representation of women in STEM fields, it
ant to look at three life phases:

ildhood,
arly adulthood, and
ofessional life

obal Survey on Gender Gaps in the Sciences takes the
Into account by assessing perceptions of scientists ¢
ly years, university studies, doctoral studies, and
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VIEWOUS

tentions of the project are to develop a broader pict
atus of mathematicians and scientists across the worlc

following analysis is a snapshot of findings from the sur

g for statistically significant differences occurs betwet
1d women within a single discipline, region, and soci
ent level.
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Breakdown of RespoRtERSHORHENSIBIEIISURVEY of Scientists as
of Jzanuzry L, 20109

50%

10% 20% 30% 40% 50% 60% 70% 80% 90%

H Male Female

There were a total of 32,406 respondents to the first question. Subsequent totals will vary based on sk
atterns and question participation.
3 respondents preferred not to respond to the question querying their gender.
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Physics
Mathematics
puter Science and Technology
Biological and Related Sciences

Chemistry

Astronomy

Engineering

Education, Mathematics or Science
Earth Sciences

Statistics

Environmental Science

History and Philosophy of Science
Medicine or Health Services
Agriculture

Other

Social Sciences

Education, General

s, Humanities, and Languages
Business and Administration
Law

Number ofiRESPLRUERISHIEEmaRAEElds of Study

1. 7,874
I 5,046
I 3,335
I 3,054
I 2,310

I 2,691

I 1338

N 738

I 760

B 544

B -43

Bl 337

l 329

Il 290

M 229

H 137

B 133

1101

1 67

| 16
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Respondents

B 1000+
M 1000-751
W 750-501
. 500-201
= 200-76
75-26
25-11
101
0

Number of

Unique Countries
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ESiEdIMEUIvYARESpondents

22,192

University Degree Master's degree Doctoral Degre
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owing analysis includes results from South Americe
ean, and Central America.
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Breakdown ofiRESHLRUERISRUNHENSIBLEISUIEY of Scientists

50%

B Female ®m Male

e were a total of 4,020 respondents to the first question. Subsequent totals will vary based o
ns and question participation.
ondents preferred not to respond to the question querying their gender.
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Number ofiRESpLRUERISHIEETERAEElds of Study

Other

Physics

Mathematics - All

gical and Related Sciences

er Science and Technology

Mathematics - Applied

Astronomy

Chemistry

Philosophy of Science
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Percentage of Women and Men by Discipline

Biological and Related Chemistry Computer Science History and Philosophy Math - All Math - Applied
Sciences

B Women ™ Men
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Male
Relationship
with advisor or

supervisor
Female

Male

Quality of
Program
Female

Male
Program
Curriculum

Female

0% 10% 20% 30% 40%
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cdJoctorz] orogrzirny

26%
25% 19%
36% 20% 3%1%
24% 5% 2%
35% 24% 5% 1%
28%
50% 60% 70% 80% 90%

M Excellent Very good Good Fair Poor
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Who most.en

11) YOu

Parents

mination, will power, and
hard work

ers, professors, or mentors
Other family members
Spouse or partner

Other students

od, community, or friends
Employer or colleagues I3%

Other

2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Selected Not selected

Male Responses

Your own determination, will power, and
hard work

Parents

Teachers, professors, or mentors

Other family members

Other students

Spouse or partner

Your neighborhood, community, or friends
Employer or colleagues I3%

Other I3%

0% 10% 20% 30% 40% 50%

m Selected Not selected
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Ul/arsiey Exoariare

J

the most significant and decisive period of my life.
rom Venezuela

as a very interesting experience in the sense that | learn
t situations that | didn't know about from the natural
life, about living beings that you didn't even know exi
from Argentina
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ersit sed/Isolated
of the lecturers actually discouraged me to continue
S in front of a class of 60 students with 3 women. | rec
here was no point in attending his lectures and studiec
n, with results beyond 90 for the particular course.” —

cs from Brazil

the only female in my class.” Biology from Mexico
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(2)

Uy

UniversityE{ B ERGCERPISHOUI;

| started the program in physics | was the only wo
ow at my work as a research teacher | am also the on
an and there are lot situations in which | am subjected
'mpt and discrimination because of my gender.” Physics
Bolivia
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UniversityAEXPEREREREIEERGUIdence

was neither guidance nor opportunities for getting
ed in the job sector for scientific careers.” Biology fro
zuela

er had professional guidance. They offered me job
eling. | was poor and apparently my option was to find
at the end of high school. So what I've become

sionally I've discovered along the way, a bit by chance
er, | always knew | wanted to be a researcher.” — Bic
ombia
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JIeuhave enough of the
JrEsEnAouresearch?

J

During your. doctoyaiistitiiES)
followinSRGRENIE IO

Female Responses Male Responses

Access to scientific literature
Access to data

Office space

Lab space

Computing capability
Funding

Technical support

Clerical support

Travel money

Support as a working parent

Equipment

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60%

BYes No mYes No

S e —
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30% 50%

H No HYes
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D oGLONSIEERPERERCERSUPPOrt

Jctoral experience was excellent, | had full professio
imilial support, | completed it in 3 years (when the no
n Brazil is 4) with a lot of success. The institute | attenc
A) gives full support to the student and | never heard ab
rejudices of any kind.” Brazil

oresence of honest and dedicated mentors who really
0 the doctoral student is important. Dialogue with a
tee and with advisers is important.” Argentina
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D 0 GLOIGIERPENIENCERAUVISOr

pervisor had a strong preference for two doctoral
nts, both of them men. He asked me to leave the doctc
am on more than one occasion.” CHL

assment by my adviser, therefore | asked for change of t
tors and it was granted, however | had to change the su
e thesis.” Mexico, Physics

starting the doctorate, the new students are not tolc
e role of the director is during the program. It is tal
on the basis of tradition. This resulted in comm

\ . An'l e ri call H n .,tiiui.'e Ot P h S l (9523 Global Survey of Scientists
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D octoraliEXPERERCERLAIdSSment

ed my doctorate with another supervisor, a man. He
chelor degree and master degree supervisor. But he
lly harassing me. He died during the first semester and
ee and | was able to change my supervisor. | had a fem
visor and a person of excellent human qualities. If it ha
like that, | don't think | could have finished my doctora
0, Mathematics
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DloJete)fz)| B¢

university where | am, there are many scholarship
s, and we have no office or no desk of our own. There
)f equipment, but we can go to other universities or wc
)s that help us. The lab is small and we have to take tur
so it often results in delays.” Argentina, Chemistry
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1) OCLO)E Ja,/’véf =1)c

(1

ack of technical support took a lot of my time becaus
s needed to learn from the beginning and prepare my
lons and how to use equipment.” Brazil, Biological and
ed Sciences

ent a year waiting for my supervisor to read and correct
5, that year | was without a scholarship, with another pz
0b and living off my savings. | didn’t end up getting a
toral scholarship because | didn't complete my
2.” ARG, Chemistry
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MY OUT

LL‘

PENEHGES

Dlojeco)rz)] =)

ery insecure about what | was doing.” Mexico, Phys

s stressful, | always feel alone and in debt to find my
* Brazil, Computer Science and Technology

d rather not remember it.” Argentina, Physics
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What were themaiNNEasONSHOIRNE

2

-

| S—

»

iterruption?

ncy or child rearing
ty with university or...
Iliness or accident
bligations or change in...
Financial constraints
Other
ange of academic field
sment or discrimination
sidence due to partner
Unemployment
rmoil, conflict, or war
Natural disaster
d/or voluntary work 0%
Victim of crime 0%

ice or equivalent 0%

0%

QbR

M Selected

Female Responses

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Not selected

Male Responses

Financial constraints
Other
Difficulty with university or...
Other family obligations or change in...
lliness or accident
Unemployment
Change of academic field
Pregnancy or child rearing
Political turmoil, conflict, or war
Military service or equivalent
Harassment or discrimination 286

Change of residence due to partner 284

?

Social and/or voluntary work 1%
Natural disaster 0%

Victim of crime 0%

0% 10% 20% 30% 40% 50% 609

m Selected

I“'lIIIIIIII

Not selected
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z)i¢ar slovwelovwr signifleziily ;

<J

It affected my
professional
credibility or
reputation

It affected
the type
of work
that | do

30% 40% 50% 60%

B A great deal M Somewhat Very little Not at all
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Have you had g 9nsior professional

o i Py

PPNV ESE,

51%

40%

40%

50% 60% 70% 80%

W Significant difficulty M Some difficulty No
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During the

submitted toOUIFIEISRIIET

|ast fIVERNESISIIOWATIERYA

ANEROPEAN]

iticles have you
ze_cJ ihyour field?

Male Responses

300
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od to yoURGOIIEEEUESERNBURWorkplace with
similar quUalifCaBHRSIESATOUISHUBROU think your

67% 18%

65% 22%
20% 30% 40% 50% 60% 70% 80%
B Higher Similar Lower | do not know
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Percentage of WWomERERUNVIENBEPLIiNE Making More
HIGHHEIIRISPOUSES

Percentage of Women and Men Reportedly Making More than their Spouses

Women
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How did your Workeny:

-\ L2 ) Y\ JI - [ a ~ - F’r
Celra22r crlzlrl¥= ga20z) L5

youla

are a parent?

Female Responses

manding or more flexible
ork schedule

gnificantly less time at work
or rate of promotion slowed
significantly

ork or career did not change
significantly

e productive and efficient at
work

ged my employer or field of
employment

ame a stay at home parent

demoted or lost my job i%

0% 20% 40% 60% 80% 100%

M Selected Not selected

Male Responses

My work or career did not change
significantly

| chose a less demanding or more flexible
work schedule

| spent significantly less time at work

| was more productive and efficient at
work

My career or rate of promotion slowed
significantly

| changed my employer or field of
employment

| became a stay at home parent
| was demoted or lost my job |1%

0%

m Selected

..
m

-
-
.
- .
.

20% 40% 609

Not selected
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Has your careeraiiiiERCEHROMIUECISIons about
children, mariaEERGIEISINIEAOREEERTnIpartnership?

ge

48% 52%

58% 42%

20% 30% 40% 50% 60% 70% 80%

Yes No
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How supportivelasioNaEinEiuisspolse been of your

‘ . | )
Werisy

30% 40% 50% 60% 70%

M Very supportive Supportive Somewhat supportive M Not at all supportive
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Percentage ofVOINEREHUNVIERISEIECtNS Sources of
Diserlsnlnzrzlon)

Percentage of Women and Men Selecting Sources of Discrimination

11%
5% 5 5% 7% 7%
R - . 1N - 2
Race or ethnicity Disability Religion Marital status Social status Pregnancy or

responsibilities f
children

B Women ™ Men
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DISCOUIEEEURINVADISHIplInEe

:Jm_d'

Interaction with  Workplace
Research Funding colleagues environment Personal life Family obligations Other

Astronomy A X X X X

Biological and X X X X X X

Related Sciences

Chemistry X X X X X
X X X X X X

Computer Science

and Technology

History and X X X X X

Philosophy of

Science

Mathematics X X X X X X

Mathematics - X X X X

Applied

Physics X X X X X X

X =more
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Discollrzigacls FuUsiellny

<

Imes it is very difficult to get funds.” BRA, Physics

aid before, | am from Mexico which is not a country t
cares about science in general, being a minority is alwe
I'm a woman, Mexican, studying physics in a country w
are minimal and on top of that you question yourself

t your abilities as a scientist for not being able to really
ch as an undergrad and therefore having no experienc
d.” Mex, Physics
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DISCOUREEUAEURUINES

g to encourage people to do research is difficult be
re not interested; the lack of money for doing resear
S the process difficult.” ECU Biology

culty getting funding. Lack of appreciation by colleague
ing problems mainly due to lack of funding.” ARG
ematics
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DiScolrzigach YWoriozlds

k

rch: sometimes | cannot see real meaning in some
ts Funding: Brazil (and other countries) are not invest
e and education. Many projects are failing due lack of
ort. Workplace environment: | have NO window in my

2. Nine hours of white, cold light and the computer mon
't know if it is day, if it is raining... | am coming home lat
day.” BRA Biological and Related Sciences
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Discotrzigacls Waricolzles

sment through anti-Semitic and misogynistic public €
e part of a golden colleague from the department and
of action on the part of the school. Luckily, | did have
ort from my department.” ARG Computer Science

university does not support science and the administrat
oad is enormous and does not allow you to advance in
)f research. The work environment isn’t academically
ging and extremely mediocre.” ECU Biology
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Discotrzigacls Waricolzles

L

ss that research produces, the need to publish and to be evaluated co
or funding, scholarships, and a stable position) is discouraging for conti
d of research. During research, the lack of funding for networking, attenc
ences, makes you feel really isolated and outside of the math environmen
al level, | have felt discouraged at not being able to balance my program w
partner, who was not in the academic environment. To be able to continue
)ctoral education involved a change of residence and that change was not
ted by that person. | can see the difference in this regard, since | currently
d with someone in the academic environment who supports that kind of
s them out for himself as well.” BRA Mathematics
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DISCOUIEEEUMNOIKPlace

t

d support for resolving administrative, managemen
problems.” - MEX Computer Science and Technology

academic environment is very competitive and men
nant, so sometimes | felt less capable than my colleague
es that, we have more people and fewer jobs in the fiel
ecrease chances by getting funding.” BRA Physics
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a: Resources

DISCOUrAE

QR
L\

ork environment at my university is very competiti
n are underestimated or undervalued, and that make
It to get funding, which generally is determined by grc
men.” URY Physics

funding, | sometimes feel like my colleagues don't resg
that they treat the men in the group better. This whol
work environment sometimes makes me unhappy.” A
try
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DIsCoOUagedsResourc

QR
L\
P

0 a lack of spaces for support and consideration of t
al problems that affect academic development.” ARG
gical and Related Sciences

ding is always scarce, as are research positions. The
urity of whether | will be employed next year was alwa
rn.” BRA Physics
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DISGOUIE > Czjfaay

L2
L2

(2)

(2)
gt

L2

(5]

was no recognition of my work.” MEX Mathematic

Ing my progress compared to other colleagues has
raged me, as have the low wages or excessive amoun
astic and professional work.” ARG Physics

nt to do research because that's what I'm passionate ak
'S a reality that salary in industry is much higher.” ARG
try
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jarassment at school

——

Have you ever encouerEnsExuEl

Female Responses Male Responses

-

i
i

about it happening to
eone else

Yes, | heard about it happening to
someone else

Yes, | witnessed it happening to

s, it happened to me
someone else

ed it happening to
one else

Yes, it happened to me I%

0% 20% 40% 60% 80%  100% 0% 20% 40%

I Selected Not Selected M Selected Not Selected
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Diserlrnlnzrrac)

2eping with my teacher and being an immigrant
r a foreigner

K in a private university and people very often look do
r work.

al orientation
‘pretty’
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DISCHININEIEs

not friend of the director
agues who want to stand out at the expense of other

ectivity of the evaluator due to a lack of objective and
tifiable evaluation criteria

g not friend of the director
agues who want to stand out at the expense of other

tivity of the evaluator due to a lack of objective anc
ible evaluation criteria
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NEVARNGINES

and men respondents most likely to select their primary f
5 secondary school.

en (66%) were more likely than men (55%) to say they were
orted by their parents during their university degree.

e were no gender differences reported when participants were
Jd about their overall experience in their doctoral program; 86%
en and men indicated their relationship with their advisor or
isor was excellent, very good, or good.
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2V Flr)ells)

LQ

asked about their doctoral program, women were
han men to disagree with the statements: my progra
ed everyone fairly, other students were respectful of

yone, and | had support from my advisor or supervisor.

e were no gender differences reported in access to

rces to conduct or present research during doctoral st
were no gender differences reported in primary sourc
al support during doctoral studies.
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Kay Flolelngs

3r differences were found in the workplace. Women
ore likely than men (22%) disagree with the stateme
smployer treats everyone fairly”. Women (25%) were m
than men (17%) to disagree with the statement, “My cc
ers are respectful of everyone.”

en (33%) were less likely than men (42%) to have indic
eceived enough funding to conduct or present their
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FIRGINES

Kay

LQ

an and men reported similar rates applying for grant
ast 5 years, approximately 3.8 applications. Women an
reported similar rates of being awarded grants over the
ars, approximately 2 grants awarded.

en and men reported different rates of career progress
compared to colleagues who graduated at the same ti
2N (33%) were more likely than men (23%) to say their
progressed more slowly.
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K2y Flrdlngs

LQ

n and men reported different salary/pay when co
eagues with similar qualifications. Women (22%) wer
likely than men (19%) to indicate they were made a lo
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~J

2V Flr)ells)

LQ

o their career, women were less likely than men to he
cted research abroad, acted as a boss or manager, ser
)mmittees for grant agencies, or to have served on
)rtant committees at your institute or company.

r becoming a parent, women were more likely than me
se a less demanding or more flexible work schedule, spt
antly less time at work, and report that their career c
oromotion slowed significantly.
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Kay Flolelngs

N were more likely than men to say they felt discou
their field because of research, funding, interactions
3gues, workplace environment, personal life, and famil
ations.

nen (22%) were more likely than men (3%) to say they
nally encountered sexual harassment at school or worl
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Key FindingsHol; nerica

, we received responses from 673 individuals who |
y within the region of Caribbean and Central Americs
geographic location. Of these respondents, roughly 52¢
nt identified as female and 48% identified as male.
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2V Flr)ells)

LQ

Ipants rated their overall experiences during their dc
am favorably; 91% of women and men indicated their
am curriculum was excellent, very good, or good, 92% c
en and men indicated the quality of their program was
lent, very good, or good and 90% of women and men
ated their relationship with their advisor or supervisor
ent, very good, or good.

were no gender differences found in resources neec
or present research during their doctoral prograr
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Kay Flolelngs

were no gender differences found in primary source
lal support during their doctoral studies.

en and men reported similar rates applying for grants
ast 5 years, approximately 3.5 applications. Women anc
reported similar rates of being awarded grants over the
s, approximately 1.7 grants awarded.

en were more likely than men to report discriminatic
n gender and age.
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K2y Flrdlngs

(79%) were more likely than men (45%) to say th
)r career changed significantly after becoming a pare

AP | American Institute of Physics Global Survey of Scientists

October 9t 2019



» |

FIRGINES

Kay

LQ

ximately 56% of women and men said they felt
raged about their field because of workplace environ
/5% of women and men said they felt discouraged abo
field because of funding.

en (33%) were more likely than men (4%) to say they h
)nally encountered sexual harassment at school or work
percent of women compared to 5% men said they
sed sexual harassment happening to someone else.
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SUGGESSHIVIOIN
ily has a incredibly tough background when | start
become very poor at some point, so without the

nment support...| could not have access to basics need
ly food to eat. General support from others members of
y to buy clothes and school material was necessary as
've always had a very believer mother who pushed me t
» on to my dreams. “ - BRA Physics

cial and emotional support delivered by my mother,
agement from friends and access to therapy.” BRA
thematics
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SUGCEESSHIVION

ort from my mother and the benefit of having gotten
arship for my doctoral studies.” COL  Mathematics

e honest, in my country there is very little financial supg
)W-income youth. My mother was the one who supporte
D pay the costs of my program, since | attended a public
rsity, where tuition costs are affordable. Thanks to the
rt of my mother, family and the part-time work | did,
graduate from the National University of Colombia
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SUGCESSTHIVION

lal and emotional support delivered by my mother,
ragement from friends and access to therapy.” BRA
Mathematics

mother's dedication and effort to get ahead with her

en was a motivation to finish my degree. Then when |
2 university where | studied that several professors wer
aster's and doctorate degrees outside of the count
ed me to try to do the same thing.” COL Mathe
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al support, support from friends and older colleague
otivation.” ARG Chemistry

tional support from parents and siblings” MEX
Mathematics

ng to classmates and teachers about what came next.
ning active, understand the workings of the school.”
hemistry
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ourses were free if we kept up our weighted grade
oe. The thesis to obtain the degree of Bachelor in Phys
e a better vision to continue, | have a completed mas
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