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Meritocracy:
a system in which progress is based on 

ability and talent rather than on class privilege or wealth

1. Gender bias / Unconscious bias

2. Bullying

3. Sexual Harassment & Assault
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1. On a scale of 1 to 10, to what extent do you think that gender bias, 
bullying, and/or sexual harassment & assault hinder the 

advancement of women in science? (1 = not at all, 5 = moderately, 
10 = massively)

2. Why do you think this? (i.e. What evidence are you basing this on?)

3. When did you become aware of this problem?

4. Only if you feel comfortable answering this question: Do you 
personally feel that you have experienced any of these issues in 

your own education or career?
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Current State of Women in Science, timeliness,                                  
and my involvement

1. Gender bias / Unconscious bias
§ Discussion of ‘100 articles every ecologist should read’ and ‘It is time 

to overcome unconscious bias in ecology’

2. Bullying in academia

3. Sexual harassment and assault

Two fallacies…

Progress

Outline for today’s class:
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Proportion of Women 
in University Research Positions (2008-2012)

Source: “Strengthening Canada’s Research Capacity: The Gender Dimension” / Wendy Robbins & Bill 
Schipper
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Proportion of Women 
in University Research Positions (2008-2012)

Source: “Strengthening Canada’s Research Capacity: The Gender Dimension” / Wendy Robbins & Bill 
Schipper
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1970-1971 Canadian Statistics
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The Leaky Pipeline:
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Scissor Diagram
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#TimesUp #MeToo
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It is time to overcome unconscious bias  
in ecology
To the Editor — Training and mentoring 
young scholars is one of the most important 
responsibilities of senior scientists. Amongst 
the many tasks that mentorship involves, 
helping mentees to develop a strong 
foundation in their field is vital. In this 
regard, sharing a list of papers deemed to be 
essential reading could be a useful starting 
point, particularly given the challenge of 
tackling a new, vast and rapidly expanding 
literature. In their paper titled ‘100 
articles every ecologist must read1’, Franck 
Courchamp and Corey Bradshaw produce 
such a list. Sadly, they got it wrong.

Rather than developing a representative 
and inspiring list of papers for young 
ecologists, Courchamp & Bradshaw have 
presented a highly gender and racially 
biased list in which 97 of 100 selected 
articles are first-authored by white men. 
Only two articles are led by women 
(Camille Parmesan and Mary Power); these 
are ranked last. One paper is led by a non-
white man (Motoo Kimura). Compounding 
the list’s lack of diversity is its domination 
by a small number of scientists: 22 of the 
articles are first-authored by three white 
men (Robert MacArthur, Bob May and 
David Tilman), and a further 35 articles are 
led by only 15 additional white men. We 
do not dispute that these men have made 
exceptional contributions. What we do 
contend is that this list has failed to capture 
ecology’s diversity of exceptional scientists. 
We are deeply disturbed that its authors 
would promote this list to graduate students 
as the ‘must read’ papers in ecology. It is not 
a list we would ever recommend. By almost 
exclusively presenting works by white men, 
we fear Courchamp & Bradshaw are sending 
a strong message to a new generation of 
ecologists: women and people of colour need 
not apply.

Courchamp & Bradshaw’s list is also 
hampered by its lack of representation of the 
field of ecology itself. Ecology encompasses 
an array of approaches and scales, from 

the molecular to the macroecological, and 
addresses both pure and applied questions. 
Yet, the authors elicited information from 
the editorial boards of ‘pure ecology’ 
journals only, overlooking the field’s top-
ranked journals (Global Change Biology, 
Molecular Ecology, the Journal of Applied 
Ecology and Conservation Biology, for 
example) that do not fit within this narrow 
definition. They also elicited information 
from members of the Faculty of 1,000 
(F1000) Ecology section. The composition 
of the selected editorial boards and F1000 
members are themselves severely gender 
and racially biased. Although developing 
any list of this type will, to some extent, 
be a subjective endeavour, there are sound 
ways to minimize bias when eliciting the 
judgements of experts2.

Academia is rife with bias, including 
overt harassment3 and bullying4, as well  
as more subtle, but pervasive unconscious 
(or ‘implicit’) bias5–7. Unconscious biases are 
shaped by culture, family and friends, and 
personal experiences, and they influence 
how we view and evaluate others. Yet, 
because they lurk below the surface, we 
rarely recognize that they inform the choices 
we make5. From reference letters8, interview 
panels9 and awards committees to student 
evaluations10 and the peer review process11, 
unconscious bias plays a role in deciding 
who to hire, promote, reward, publish and 
fund. As scientists, we can choose either to 
perpetuate unconscious bias — for example, 
by giving only privileged individuals a seat at 
the table, or in this case, the right to choose 
influential papers — or we can actively work 
to overcome it.

Ecology is a dynamic and growing 
discipline, with enormous relevance to the 
environmental challenges facing the world. 
Solving these challenges requires that we 
attract and retain the best and brightest 
young scientists. Doing so necessitates that 
we enhance the inclusivity of our field. 
Female role models were limited when we 

were growing up, but were hugely important 
for us. Today there is an ever-increasing 
number of brilliant female scientists 
training the next generation of ecologists. 
Failure to showcase the contributions of 
these scientists does a huge disservice to 
students. To our minds, Courchamp & 
Bradshaw’s paper will not be remembered as 
an inspirational list of must-read papers in 
ecology, but rather as an ode to a legacy of 
white male dominance in our field and the 
epidemic of unconscious bias that continues 
to this day. ❐
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Schemas = organized 
clusters of information. 

A cognitive framework 
which helps us to organize 
and interpret information. 

Often these help us to 
confirm our pre-existing 
ideas or beliefs and 
therefore contribute to 
stereotypes. 



What does a scientist look like?

http://time.com/5201175/draw-a-scientist-studies/

#DressLikeAScientist

#ThisIsWhatAScientistLooksLike



Gender Schemas Are the 
Foundation of Gender Bias
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Gender schemas / mental models

Gender Equity Project

“The most important consequence 
of gender schemas for professional 
life is that men tend to be overrated 

and women underrated.”
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“A female applicant had to be 2.5 
times more productive than the 
average male applicant to 
receive the same competence 
score…”

“…this represents ~3 extra 
papers in Nature or Science”

!"##$%&'()



argument in an online debate2, and an almost
identical view was elaborated in a 2006 essay
by Peter Lawrence entitled ‘Men, Women and
Ghosts in Science’3. Whereas Summers pref-
aced his statements by saying he was trying 
to be provocative, Lawrence did not. Whereas
Summers talked about “different availability 
of aptitude at the high end,” Lawrence talked
about average aptitudes differing. Lawrence
argued that, even in a utopian world free of

bias, women would still be under-represented
in science because they are innately different
from men. 

Lawrence draws from the work of Simon
Baron-Cohen4 in arguing that males are ‘on
average’ biologically predisposed to systematize,

When I was 14 years old, I had an
unusually talented maths teacher.
One day after school, I excitedly

pointed him out to my mother. To my amaze-
ment, she looked at him with shock and said
with disgust: “You never told me that he was
black”. I looked over at my teacher and, for the
first time, realized that he was an African-
American. I had somehow never noticed his
skin colour before, only his spectacular teach-
ing ability. I would like to think that my par-
ents’ sincere efforts to teach me prejudice were
unsuccessful. I don’t know why this lesson
takes for some and not for others. But now that
I am 51, as a female-to-male transgendered
person, I still wonder about it, particularly
when I hear male gym teachers telling young
boys “not to be like girls” in that same deroga-
tory tone. 

Hypothesis testing
Last year, Harvard University president Larry
Summers suggested that differences in innate
aptitude rather than discrimination were more
likely to be to blame for the failure of women
to advance in scientific careers1. Harvard pro-
fessor Steven Pinker then put forth a similar

to analyse and to be more forgetful of others,
whereas females are ‘on average’ innately
designed to empathize, to communicate and
to care for others. He further argues that men
are innately better equipped to aggressively
compete in the ‘vicious struggle to survive’ in
science. Similarly, Harvard professor Harvey
Mansfield states in his new book, Manliness5,
that women don’t like to compete, are risk
adverse, less abstract and too emotional.

I will refer to this view — that women are
not advancing because of innate inability
rather than because of bias or other factors —
as the Larry Summers Hypothesis. It is a view
that seems to have resonated widely with male,
but not female, scientists. Here, I will argue
that available scientific data do not provide
credible support for the hypothesis but instead
support an alternative one: that women are not
advancing because of discrimination. You
might call this the ‘Stephen Jay Gould Hypoth-
esis’ (see left). I have no desire to make men
into villains (as Henry Kissinger once said,
“Nobody will ever win the battle of the sexes;
there’s just too much fraternizing with the
enemy”). As to who the practitioners of this
bias are, I will be pointing my finger at women

Vol 442|13 July 2006
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Does gender matter?
The suggestion that women are not advancing in science because of innate inability is being taken
seriously by some high-profile academics. Ben A. Barres explains what is wrong with the hypothesis.

“Few tragedies can be more
extensive than the stunting of life,

few injustices deeper than the
denial of an opportunity to strive or

even to hope, by a limit imposed
from without, but falsely identified

as lying within.”— Stephen Jay Gould
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Shortly after I changed sex, 
a faculty member was heard 

to say “Ben Barres gave a 
great seminar today, but

then his work is much better 
than his sister’s.”
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What Happens Before? A Field Experiment Exploring How Pay and
Representation Differentially Shape Bias on the Pathway

Into Organizations

Katherine L. Milkman
The University of Pennsylvania

Modupe Akinola
Columbia University

Dolly Chugh
New York University

Little is known about how discrimination manifests before individuals formally apply to organizations or
how it varies within and between organizations. We address this knowledge gap through an audit study
in academia of over 6,500 professors at top U.S. universities drawn from 89 disciplines and 259
institutions. In our experiment, professors were contacted by fictional prospective students seeking to
discuss research opportunities prior to applying to a doctoral program. Names of students were randomly
assigned to signal gender and race (White, Black, Hispanic, Indian, Chinese), but messages were
otherwise identical. We hypothesized that discrimination would appear at the informal “pathway”
preceding entry to academia and would vary by discipline and university as a function of faculty
representation and pay. We found that when considering requests from prospective students seeking
mentoring in the future, faculty were significantly more responsive to White males than to all other
categories of students, collectively, particularly in higher-paying disciplines and private institutions.
Counterintuitively, the representation of women and minorities and discrimination were uncorrelated, a
finding that suggests greater representation cannot be assumed to reduce discrimination. This research
highlights the importance of studying decisions made before formal entry points into organizations and
reveals that discrimination is not evenly distributed within and between organizations.

Keywords: discrimination, pathways, race, gender, audit study

Supplemental materials: http://dx.doi.org/10.1037/apl0000022.supp

Substantial evidence suggests that discrimination persists in
today’s labor market, affecting hiring, pay, promotion, and other
rewards (e.g., see Altonji & Blank, 1999; Bertrand & Mullaina-
than, 2004; Cole, 1979; Long, & Fox, 1995; Pager & Quillian,
2005; Pager, Western, & Bonikowski, 2009; Stauffer & Buckley,

2005; Valian, 1999). Many have argued that discrimination con-
tributes to the underrepresentation of women and minorities, par-
ticularly at the highest echelons of organizations (Bertrand, Gol-
din, & Katz, 2010; Smith, 2002), despite widespread efforts to
promote diversity (Dobbin, Kim, & Kalev, 2011; Kalev, Dobbin,
& Kelly, 2006).
Three important gaps limit our ability to understand and address

labor market discrimination. First, our existing knowledge is pri-
marily based on extensive documentation of how women and
minorities are differentially treated relative to White males at-
tempting to enter organizations at “gateways” (Chugh & Brief,
2008), but we know little about discrimination that may occur
along “pathways” in the informal processes leading up to the
attempt to enter (Chugh & Brief, 2008). Second, while most
metrics studied show differences in treatment by gender and race,
few studies allow for causal inference, and to our knowledge, none
have been broad enough to explore the magnitude and extent of
discrimination across different types of organizations. As a result,
greater knowledge of where (meaning, in which types of organi-
zations) and when (under what conditions) discrimination may
play a causal role in explaining observed racial and gender differ-
ences is needed. Finally, studies of discrimination in which indi-
viduals realize they are being observed (e.g., qualitative and lab-
oratory studies) may suffer from social desirability bias and thus

This article was published Online First April 13, 2015.
Katherine L. Milkman, Department of Operations, Information and

Decisions, The Wharton School, The University of Pennsylvania; Modupe
Akinola, Department of Management, Columbia Business School, Colum-
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LETTERS
PUBLISHED ONLINE: 3 OCTOBER 2016 | DOI: 10.1038/NGEO2819

Gender differences in recommendation letters for
postdoctoral fellowships in geoscience
Kuheli Dutt1*, Danielle L. Pfaff2, Ariel F. Bernstein2, Joseph S. Dillard2 and Caryn J. Block2

Gender disparities in the fields of science, technology, en-
gineering and mathematics, including the geosciences, are
well documented and widely discussed1,2. In the geosciences,
despite receiving 40% of doctoral degrees, women hold
less than 10% of full professorial positions3. A significant
leak in the pipeline occurs during postdoctoral years4, so
biases embedded in postdoctoral processes, such as biases
in recommendation letters, may be deterrents to careers in
geoscience for women. Here we present an analysis of an
international data set of 1,224 recommendation letters, sub-
mitted by recommenders from 54 countries, for postdoctoral
fellowships in the geosciences over the period 2007–2012.
We examine the relationship between applicant gender and
two outcomes of interest: letter length and letter tone. Our
results reveal that female applicants are only half as likely
to receive excellent letters versus good letters compared to
male applicants.Wealso find no evidence thatmale and female
recommendersdiffer in their likelihood towrite stronger letters
for male applicants over female applicants. Our analysis also
reveals significant regional differences in letter length, with
letters from the Americas being significantly longer than any
other region, whereas letter tone appears to be distributed
equivalently across all world regions. These results suggest
that women are significantly less likely to receive excellent
recommendation letters than their male counterparts at a
critical juncture in their career.

Under-representation of women in science, technology,
engineering and math (STEM) disciplines, including the
geosciences, is a well-documented phenomenon. Women occupy
only 24% of STEM postdoctoral positions at federally funded R&D
centres5, despite being awarded 41% of STEM doctoral degrees6.
Explanations for such under-representation range from implicit
gender bias to historical, social and institutional factors to the ‘leaky
pipeline’—that is, women leave scientific fields at higher rates than
males1,2,7. Of particular relevance to this study is the implicit gender
bias framing of this issue. Research has shown that, compared
to female candidates, equivalent male candidates in STEM fields
are rated more highly, given higher starting salaries and greater
mentoring8, perceived as more competent9, and twice as likely to
be hired10,11. While gender disparities are observed across the entire
scientific academic trajectory, postdoctoral years are associated
with the largest leak in the pipeline for female scientists, with
women 35% less likely to get a tenure-track position than men4.

Specific to the geosciences, women hold fewer than 10%
of full professor positions, despite holding around 40% of all
geoscience doctoral degrees3, so a deeper examination of how
females are perceived compared to males at the postdoctoral stage
is important. Recommendation letters play a key role in academic

Table 1 | Recommendation letters by gender.

Female applicant Male applicant Total

Female recommender 67 81 148
Male recommender 295 781 1,076
Total 362 862 1,224

selection processes, as they contribute to the overall perception of a
candidate’s ‘fit’ for a position and often provide the first impression
of the applicant12,13. Further, recommendation letters offer personal
information about the candidate, and due to the subjective nature of
these letters, the biases of the writer are more likely to surface11,14,15.
Implicit biases can surface via the way applicants are described
in recommendation letters, with women being described as less
confident and forceful, and more nurturing and helpful than
men12, and receiving fewer ‘standout’ adjectives such as superb and
brilliant, and more ‘grindstone’ adjectives such as hardworking and
diligent13,14. Also, women are under-represented in fields where raw,
innate intellectual talent is considered a requirement for success,
since women are stereotyped as not possessing such talent16.

Thus, there is evidence of qualitative differences in
recommendation letters written for male versus female applicants.
However, past research has several limitations, including: lack
of an international data set and/or limited statistical ability
to explore regional differences12–14; use of descriptive, rather
than inferential statistics13; inclusion of letters for only selected
candidates, as opposed to letters for all applicants13; software and
coding limitations due to an inability to account for the context
in which various words and phrases are used12,14, and failure to
examine the overall letter tone, which may play an important
role in evaluators’ overall impressions of applicants. This present
study addresses these limitations by examining recommendation
letters submitted for highly selective postdoctoral fellowships in the
geosciences (acceptance rate of 3.8%) at a competitive university in
the Northeast US.

To our knowledge, this is the only research study ever published
on gender bias in recommendation letters in the geosciences—a
field strongly dominated by males. This is also, to our knowledge,
the single largest study of gender bias in recommendation letters
in any STEM field so far. Further, our sample allows us to expand
upon the work of prior researchers13 via robust statistical analyses
of potential regional differences in the tone and length of letters.
The international nature of our sample is of particular significance,
given the steadily increasing rates of graduate school applications
from international students across the globe, particularly in the
STEM fields17, implying increasing globalization of the workforce.

1Lamont-Doherty Earth Observatory of Columbia University, New York 10964, USA. 2Teachers College, Columbia University, New York 10027, USA.
*e-mail: kdutt@ldeo.columbia.edu
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Gender Equity Project

It really is a mountain out of a molehill:
https://www.youtube.com/watch?v=c8P92a8BnAc

https://www.youtube.com/watch?v=c8P92a8BnAc


Quality of evidence revealing subtle gender biases in
science is in the eye of the beholder
Ian M. Handleya,1, Elizabeth R. Browna,b, Corinne A. Moss-Racusinc, and Jessi L. Smitha

aDepartment of Psychology, Montana State University, Bozeman, MT 59717-3440; bDepartment of Psychology, University of North Florida, Jacksonville,
FL 33224; and cDepartment of Psychology, Skidmore College, Saratoga Springs, NY 12866

Edited by Susan T. Fiske, Princeton University, Princeton, NJ, and approved September 16, 2015 (received for review May 31, 2015)

Scientists are trained to evaluate and interpret evidence without
bias or subjectivity. Thus, growing evidence revealing a gender
bias against women—or favoring men—within science, technol-
ogy, engineering, and mathematics (STEM) settings is provocative
and raises questions about the extent to which gender bias may
contribute to women’s underrepresentation within STEM fields.
To the extent that research illustrating gender bias in STEM is
viewed as convincing, the culture of science can begin to address
the bias. However, are men and women equally receptive to this
type of experimental evidence? This question was tested with
three randomized, double-blind experiments—two involving sam-
ples from the general public (n = 205 and 303, respectively) and
one involving a sample of university STEM and non-STEM faculty
(n = 205). In all experiments, participants read an actual journal
abstract reporting gender bias in a STEM context (or an altered
abstract reporting no gender bias in experiment 3) and evaluated
the overall quality of the research. Results across experiments
showed that men evaluate the gender-bias research less favorably
than women, and, of concern, this gender difference was espe-
cially prominent among STEM faculty (experiment 2). These results
suggest a relative reluctance among men, especially faculty men
within STEM, to accept evidence of gender biases in STEM. This
finding is problematic because broadening the participation of un-
derrepresented people in STEM, including women, necessarily re-
quires a widespread willingness (particularly by those in the
majority) to acknowledge that bias exists before transformation
is possible.

gender bias | science workforce | diversity | science education | sexism

Objectivity is a fundamental value in the practice of science
and is required to optimally assess one’s own research find-

ings, others’ findings, and the merits of others’ abilities and ideas
(1). For example, when scientists evaluate data collected on a
potentially controversial topic (such as climate change), they strive
to set aside their own belief systems and instead focus solely on the
strength of the data and conclusions warranted. Similarly, when
scientists evaluate a resume for a laboratory-manager position or
assess the importance of a conference submission, the gender of
the applicant or author should be immaterial. If they are truly
objective, scientists should focus only on the relevant criteria of
applicant qualifications or research merit.
However, despite rigorous training in the objective evaluation of

information and resultant values (2), people working and learning
within the science, technology, engineering, and mathematics
(STEM) community are still prone to the same subtle biases that
subvert objectivity and distort accurate perceptions of scientific
evidence by the general public (3, 4). We focus here on the
robust gender biases documented repeatedly within the psycholog-
ical literature (5–7). Some within the STEM community have turned
to these methods and ideas as an explanation for the consistent
underrepresentation of women in STEM fields (8, 9) and the un-
dervaluation of these women and their work. Specifically, many
scientists have systemically documented and reported (including in
PNAS) a gender bias against women—or favoring men—in STEM
contexts (10–17), including hiring decisions for a laboratory-manager

position (10) and selection for a mathematical task (11), evaluations
of conference abstracts (12), research citations (13), symposia-
speaker invitations (14), postdoctoral employment (15), and tenure
decisions (16). For example, Moss-Racusin et al. (10) conducted an
experiment in which university science professors received the same
application for a laboratory-manager position, either associated with
a male or female name through random assignment. The results
demonstrated that the science professors—regardless of their
gender—evaluated the applicant more favorably if the applicant
had a man’s name compared to a woman’s name. These findings
mirror past results in which men and women psychology faculty
participants evaluated an application from a faculty candidate
with a woman’s name less favorably than the identical application
with a man’s name (17). As another example, Knobloch-Westerwick
et al. (12) found that graduate students evaluate science-related
conference abstracts more positively when attributed to a male rel-
ative to a female author, particularly in male-gender-typed science
fields. These biases are frequently unintentional (18–20), exhibited
even by individuals who greatly value fairness and view themselves as
objective (21). Indeed, gender biases often result from unconscious
processes (22, 23) or manifest so subtly that they escape notice (24).
However unintentional or subtle, systematic gender bias favor-

ing male scientists and their work could significantly hinder sci-
entific progress and communication (12). In fact, the evidence for
a gender bias in STEM suggests that our scientific community is
not living up to its potential, because homogenous workforces
(including the academic workplace) can deplete the creativity,
discovery, and satisfaction of workers, faculty, and students (25–
27). STEM fields are fairly homogeneously male; at 4-y US col-
leges, for example, an average of 71% of STEM faculty are men

Significance

Ever-growing empirical evidence documents a gender bias
against women and their research—and favoring men—in sci-
ence, technology, engineering, and mathematics (STEM) fields.
Our research examined how receptive the scientific and public
communities are to experimental evidence demonstrating this
gender bias, which may contribute to women’s underrepresen-
tation within STEM. Results from our three experiments, using
general-public and university faculty samples, demonstrated that
men evaluate the quality of research unveiling this bias as less
meritorious than do women. These findings may inform and fuel
self-correction efforts within STEM to reduce gender bias, bolster
objectivity and diversity in STEM workforces, and enhance dis-
covery, education, and achievement.

Author contributions: I.M.H., E.R.B., C.A.M.-R., and J.L.S. designed research; E.R.B. and J.L.S.
performed research; I.M.H., E.R.B., and J.L.S. analyzed data; and I.M.H., E.R.B., C.A.M.-R., and
J.L.S. wrote the paper.

The authors declare no conflict of interest.

This article is a PNAS Direct Submission.

Freely available online through the PNAS open access option.
1To whom correspondence should be addressed. Email: ihandley@montana.edu.

This article contains supporting information online at www.pnas.org/lookup/suppl/doi:10.
1073/pnas.1510649112/-/DCSupplemental.

www.pnas.org/cgi/doi/10.1073/pnas.1510649112 PNAS | October 27, 2015 | vol. 112 | no. 43 | 13201–13206

PS
YC

HO
LO

G
IC
A
L
A
N
D

CO
G
N
IT
IV
E
SC

IE
N
CE

S

Quality of evidence revealing subtle gender biases in
science is in the eye of the beholder
Ian M. Handleya,1, Elizabeth R. Browna,b, Corinne A. Moss-Racusinc, and Jessi L. Smitha

aDepartment of Psychology, Montana State University, Bozeman, MT 59717-3440; bDepartment of Psychology, University of North Florida, Jacksonville,
FL 33224; and cDepartment of Psychology, Skidmore College, Saratoga Springs, NY 12866

Edited by Susan T. Fiske, Princeton University, Princeton, NJ, and approved September 16, 2015 (received for review May 31, 2015)

Scientists are trained to evaluate and interpret evidence without
bias or subjectivity. Thus, growing evidence revealing a gender
bias against women—or favoring men—within science, technol-
ogy, engineering, and mathematics (STEM) settings is provocative
and raises questions about the extent to which gender bias may
contribute to women’s underrepresentation within STEM fields.
To the extent that research illustrating gender bias in STEM is
viewed as convincing, the culture of science can begin to address
the bias. However, are men and women equally receptive to this
type of experimental evidence? This question was tested with
three randomized, double-blind experiments—two involving sam-
ples from the general public (n = 205 and 303, respectively) and
one involving a sample of university STEM and non-STEM faculty
(n = 205). In all experiments, participants read an actual journal
abstract reporting gender bias in a STEM context (or an altered
abstract reporting no gender bias in experiment 3) and evaluated
the overall quality of the research. Results across experiments
showed that men evaluate the gender-bias research less favorably
than women, and, of concern, this gender difference was espe-
cially prominent among STEM faculty (experiment 2). These results
suggest a relative reluctance among men, especially faculty men
within STEM, to accept evidence of gender biases in STEM. This
finding is problematic because broadening the participation of un-
derrepresented people in STEM, including women, necessarily re-
quires a widespread willingness (particularly by those in the
majority) to acknowledge that bias exists before transformation
is possible.

gender bias | science workforce | diversity | science education | sexism

Objectivity is a fundamental value in the practice of science
and is required to optimally assess one’s own research find-

ings, others’ findings, and the merits of others’ abilities and ideas
(1). For example, when scientists evaluate data collected on a
potentially controversial topic (such as climate change), they strive
to set aside their own belief systems and instead focus solely on the
strength of the data and conclusions warranted. Similarly, when
scientists evaluate a resume for a laboratory-manager position or
assess the importance of a conference submission, the gender of
the applicant or author should be immaterial. If they are truly
objective, scientists should focus only on the relevant criteria of
applicant qualifications or research merit.
However, despite rigorous training in the objective evaluation of

information and resultant values (2), people working and learning
within the science, technology, engineering, and mathematics
(STEM) community are still prone to the same subtle biases that
subvert objectivity and distort accurate perceptions of scientific
evidence by the general public (3, 4). We focus here on the
robust gender biases documented repeatedly within the psycholog-
ical literature (5–7). Some within the STEM community have turned
to these methods and ideas as an explanation for the consistent
underrepresentation of women in STEM fields (8, 9) and the un-
dervaluation of these women and their work. Specifically, many
scientists have systemically documented and reported (including in
PNAS) a gender bias against women—or favoring men—in STEM
contexts (10–17), including hiring decisions for a laboratory-manager

position (10) and selection for a mathematical task (11), evaluations
of conference abstracts (12), research citations (13), symposia-
speaker invitations (14), postdoctoral employment (15), and tenure
decisions (16). For example, Moss-Racusin et al. (10) conducted an
experiment in which university science professors received the same
application for a laboratory-manager position, either associated with
a male or female name through random assignment. The results
demonstrated that the science professors—regardless of their
gender—evaluated the applicant more favorably if the applicant
had a man’s name compared to a woman’s name. These findings
mirror past results in which men and women psychology faculty
participants evaluated an application from a faculty candidate
with a woman’s name less favorably than the identical application
with a man’s name (17). As another example, Knobloch-Westerwick
et al. (12) found that graduate students evaluate science-related
conference abstracts more positively when attributed to a male rel-
ative to a female author, particularly in male-gender-typed science
fields. These biases are frequently unintentional (18–20), exhibited
even by individuals who greatly value fairness and view themselves as
objective (21). Indeed, gender biases often result from unconscious
processes (22, 23) or manifest so subtly that they escape notice (24).
However unintentional or subtle, systematic gender bias favor-

ing male scientists and their work could significantly hinder sci-
entific progress and communication (12). In fact, the evidence for
a gender bias in STEM suggests that our scientific community is
not living up to its potential, because homogenous workforces
(including the academic workplace) can deplete the creativity,
discovery, and satisfaction of workers, faculty, and students (25–
27). STEM fields are fairly homogeneously male; at 4-y US col-
leges, for example, an average of 71% of STEM faculty are men

Significance

Ever-growing empirical evidence documents a gender bias
against women and their research—and favoring men—in sci-
ence, technology, engineering, and mathematics (STEM) fields.
Our research examined how receptive the scientific and public
communities are to experimental evidence demonstrating this
gender bias, which may contribute to women’s underrepresen-
tation within STEM. Results from our three experiments, using
general-public and university faculty samples, demonstrated that
men evaluate the quality of research unveiling this bias as less
meritorious than do women. These findings may inform and fuel
self-correction efforts within STEM to reduce gender bias, bolster
objectivity and diversity in STEM workforces, and enhance dis-
covery, education, and achievement.
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and raises questions about the extent to which gender bias may
contribute to women’s underrepresentation within STEM fields.
To the extent that research illustrating gender bias in STEM is
viewed as convincing, the culture of science can begin to address
the bias. However, are men and women equally receptive to this
type of experimental evidence? This question was tested with
three randomized, double-blind experiments—two involving sam-
ples from the general public (n = 205 and 303, respectively) and
one involving a sample of university STEM and non-STEM faculty
(n = 205). In all experiments, participants read an actual journal
abstract reporting gender bias in a STEM context (or an altered
abstract reporting no gender bias in experiment 3) and evaluated
the overall quality of the research. Results across experiments
showed that men evaluate the gender-bias research less favorably
than women, and, of concern, this gender difference was espe-
cially prominent among STEM faculty (experiment 2). These results
suggest a relative reluctance among men, especially faculty men
within STEM, to accept evidence of gender biases in STEM. This
finding is problematic because broadening the participation of un-
derrepresented people in STEM, including women, necessarily re-
quires a widespread willingness (particularly by those in the
majority) to acknowledge that bias exists before transformation
is possible.
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(1). For example, when scientists evaluate data collected on a
potentially controversial topic (such as climate change), they strive
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contexts (10–17), including hiring decisions for a laboratory-manager

position (10) and selection for a mathematical task (11), evaluations
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had a man’s name compared to a woman’s name. These findings
mirror past results in which men and women psychology faculty
participants evaluated an application from a faculty candidate
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with a man’s name (17). As another example, Knobloch-Westerwick
et al. (12) found that graduate students evaluate science-related
conference abstracts more positively when attributed to a male rel-
ative to a female author, particularly in male-gender-typed science
fields. These biases are frequently unintentional (18–20), exhibited
even by individuals who greatly value fairness and view themselves as
objective (21). Indeed, gender biases often result from unconscious
processes (22, 23) or manifest so subtly that they escape notice (24).
However unintentional or subtle, systematic gender bias favor-

ing male scientists and their work could significantly hinder sci-
entific progress and communication (12). In fact, the evidence for
a gender bias in STEM suggests that our scientific community is
not living up to its potential, because homogenous workforces
(including the academic workplace) can deplete the creativity,
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bias or subjectivity. Thus, growing evidence revealing a gender
bias against women—or favoring men—within science, technol-
ogy, engineering, and mathematics (STEM) settings is provocative
and raises questions about the extent to which gender bias may
contribute to women’s underrepresentation within STEM fields.
To the extent that research illustrating gender bias in STEM is
viewed as convincing, the culture of science can begin to address
the bias. However, are men and women equally receptive to this
type of experimental evidence? This question was tested with
three randomized, double-blind experiments—two involving sam-
ples from the general public (n = 205 and 303, respectively) and
one involving a sample of university STEM and non-STEM faculty
(n = 205). In all experiments, participants read an actual journal
abstract reporting gender bias in a STEM context (or an altered
abstract reporting no gender bias in experiment 3) and evaluated
the overall quality of the research. Results across experiments
showed that men evaluate the gender-bias research less favorably
than women, and, of concern, this gender difference was espe-
cially prominent among STEM faculty (experiment 2). These results
suggest a relative reluctance among men, especially faculty men
within STEM, to accept evidence of gender biases in STEM. This
finding is problematic because broadening the participation of un-
derrepresented people in STEM, including women, necessarily re-
quires a widespread willingness (particularly by those in the
majority) to acknowledge that bias exists before transformation
is possible.
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to these methods and ideas as an explanation for the consistent
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et al. (12) found that graduate students evaluate science-related
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ative to a female author, particularly in male-gender-typed science
fields. These biases are frequently unintentional (18–20), exhibited
even by individuals who greatly value fairness and view themselves as
objective (21). Indeed, gender biases often result from unconscious
processes (22, 23) or manifest so subtly that they escape notice (24).
However unintentional or subtle, systematic gender bias favor-

ing male scientists and their work could significantly hinder sci-
entific progress and communication (12). In fact, the evidence for
a gender bias in STEM suggests that our scientific community is
not living up to its potential, because homogenous workforces
(including the academic workplace) can deplete the creativity,
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'When it comes to bias, it seems that the desire to believe in a meritocracy is so 
powerful that until a person has experienced sufficient career-harming bias 
themselves they simply do not believe it exists.’- Ben Barres 
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The progress of science is built on the foundations of previ-
ous research—we take the flame of our predecessors and 
pass it faithfully to the next generation of scientists, and so 

it has always been. But this implies knowing the state of the art  
of our field, as well as being aware as much as possible about  
progress in other relevant fields. Hence, science can be repre-
sented as an ever-growing brick wall of published evidence, 
which subsequent research bricks can add  to—and sometimes 
challenge, erode or even smash. Scientific articles have more 
recently also started playing another role: as metrics of the 
progress of projects and of the ‘quality’ of researchers and insti-
tutions1. Regardless of the pros and cons of this additional func-
tion, boosted by a parallel increase in the number of researchers2, 
this has produced an enormous increase in the number of peer-
reviewed scientific articles. There are now well over 50 million 
peer-reviewed scientific articles in existence3, with an increase of 
8–9% each year over the past several decades4. This means that 
over 1.5 million new articles are published each year across all 
scientific disciplines3.

This metric aspect of publishing has led to an increase in the 
competitive facet of the publication race, which has precipitated 
a rush by postgraduate students—encouraged by their supervi-
sors—to focus on rapid publication5, which can inadvertently 
discourage students from developing a strong knowledge base in 
the sciences. This rush and the overwhelming load of available 
reading material makes it difficult to remain at the forefront of 
the methodological and conceptual advances of one’s discipline. 
Furthermore, this means that it becomes increasingly plausible 
to overlook older papers that might nonetheless be essential  
for acquiring the necessary understanding of key concepts. 
Prospective and current postgraduate students are also con-
fronted by another characteristic of modern research: the contin-
ued trend towards specialization of knowledge and expertise6,7, 
which does not favour integration of information on related  
topics, even from the same discipline.

These challenges are made more daunting by their synergy—
too much information, but too little time to obtain, assimilate 
and process it all. It is self-evident that this harms scientists’ 

ability to be both rigorous and creative—two complementary 
features needed for high-quality research. Even experienced sci-
entists find it difficult to allocate time to push aside grant writing, 
supervision, meetings and teaching, and often end up reading 
only the latest ‘hot’ papers4. As online searching has increased as 
a strategy to identify needed journal articles8, one may focus on 
more direct and immediate knowledge needs to the detriment of 
more basic readings. Unsurprisingly, important papers covering 
topics not directly related to one’s own specific field of research, 
or that are older than a few years, are even more difficult to iden-
tify, let alone read. It follows that defining which papers every 
ecologist—and certainly every ecology student—should take the 
time to read ought to become a priority to achieve satisfactory 
ecological literacy9.

Our aim was to collate a list of objectively chosen and ranked 
seminal papers deemed to be of major importance in ecology, thus 
providing a general ‘must-read’ list for any ecologist, regardless of 
particular topic or expertise. We defined a paper as one that should 
be read because it provides information that is particularly rel-
evant for today’s ecologists. These can include well-known classics, 
lesser-known methodological gems, general demonstrations of fun-
damental principles or philosophical essays on ecological science. 
Our approach was to solicit a candidate list from ecology experts 
(journal editorial members) and then rank those papers according 
to a random-sample voting process done by an even larger sample 
of ecological experts.

Results
The ecology experts proposed a total of 544 different papers. 
As we expected, the distribution of the number of times articles 
were proposed was highly right-skewed, with most (74%) papers 
proposed only once (Supplementary Fig. 2), illustrating the great 
initial diversity of papers proposed, but also the richness of the 
pool of important papers in our discipline. We then resampled 
this list of 544 papers for the voting phase without any restric-
tion or distinction among them (that is, completely random 
samples of 20 from all 544 papers). Overall, 368 respondents 
voted on 1,558 separate samples of 20 papers, providing 12,410 

100 articles every ecologist should read
Franck Courchamp! !1* and Corey J. A. Bradshaw! !1,2

Reading scientific articles is a valuable and major part of the activity of scientists. Yet, with the upsurge of currently available 
articles and the increasing specialization of scientists, it becomes difficult to identify, let alone read, important papers covering 
topics not directly related to one’s own specific field of research, or that are older than a few years. Our objective was to propose 
a list of seminal papers deemed to be of major importance in ecology, thus providing a general ‘must-read’ list for any new ecol-
ogist, regardless of particular topic or expertise. We generated a list of 544 papers proposed by 147 ecology experts (journal 
editorial members) and subsequently ranked via random-sample voting by 368 of 665 contacted ecology experts, covering 6 
article types, 6 approaches and 17 fields. Most of the recommended papers were not published in the highest-ranking journals, 
nor did they have the highest number of mean annual citations. The articles proposed through the collective recommendation 
of several hundred experienced researchers probably do not represent an ‘ultimate’, invariant list, but they certainly contain 
many high-quality articles that are undoubtedly worth reading—regardless of the specific field of interest in ecology—to foster 
the understanding, knowledge and inspiration of early-career scientists.
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It is time to overcome unconscious bias  
in ecology
To the Editor — Training and mentoring 
young scholars is one of the most important 
responsibilities of senior scientists. Amongst 
the many tasks that mentorship involves, 
helping mentees to develop a strong 
foundation in their field is vital. In this 
regard, sharing a list of papers deemed to be 
essential reading could be a useful starting 
point, particularly given the challenge of 
tackling a new, vast and rapidly expanding 
literature. In their paper titled ‘100 
articles every ecologist must read1’, Franck 
Courchamp and Corey Bradshaw produce 
such a list. Sadly, they got it wrong.

Rather than developing a representative 
and inspiring list of papers for young 
ecologists, Courchamp & Bradshaw have 
presented a highly gender and racially 
biased list in which 97 of 100 selected 
articles are first-authored by white men. 
Only two articles are led by women 
(Camille Parmesan and Mary Power); these 
are ranked last. One paper is led by a non-
white man (Motoo Kimura). Compounding 
the list’s lack of diversity is its domination 
by a small number of scientists: 22 of the 
articles are first-authored by three white 
men (Robert MacArthur, Bob May and 
David Tilman), and a further 35 articles are 
led by only 15 additional white men. We 
do not dispute that these men have made 
exceptional contributions. What we do 
contend is that this list has failed to capture 
ecology’s diversity of exceptional scientists. 
We are deeply disturbed that its authors 
would promote this list to graduate students 
as the ‘must read’ papers in ecology. It is not 
a list we would ever recommend. By almost 
exclusively presenting works by white men, 
we fear Courchamp & Bradshaw are sending 
a strong message to a new generation of 
ecologists: women and people of colour need 
not apply.

Courchamp & Bradshaw’s list is also 
hampered by its lack of representation of the 
field of ecology itself. Ecology encompasses 
an array of approaches and scales, from 

the molecular to the macroecological, and 
addresses both pure and applied questions. 
Yet, the authors elicited information from 
the editorial boards of ‘pure ecology’ 
journals only, overlooking the field’s top-
ranked journals (Global Change Biology, 
Molecular Ecology, the Journal of Applied 
Ecology and Conservation Biology, for 
example) that do not fit within this narrow 
definition. They also elicited information 
from members of the Faculty of 1,000 
(F1000) Ecology section. The composition 
of the selected editorial boards and F1000 
members are themselves severely gender 
and racially biased. Although developing 
any list of this type will, to some extent, 
be a subjective endeavour, there are sound 
ways to minimize bias when eliciting the 
judgements of experts2.

Academia is rife with bias, including 
overt harassment3 and bullying4, as well  
as more subtle, but pervasive unconscious 
(or ‘implicit’) bias5–7. Unconscious biases are 
shaped by culture, family and friends, and 
personal experiences, and they influence 
how we view and evaluate others. Yet, 
because they lurk below the surface, we 
rarely recognize that they inform the choices 
we make5. From reference letters8, interview 
panels9 and awards committees to student 
evaluations10 and the peer review process11, 
unconscious bias plays a role in deciding 
who to hire, promote, reward, publish and 
fund. As scientists, we can choose either to 
perpetuate unconscious bias — for example, 
by giving only privileged individuals a seat at 
the table, or in this case, the right to choose 
influential papers — or we can actively work 
to overcome it.

Ecology is a dynamic and growing 
discipline, with enormous relevance to the 
environmental challenges facing the world. 
Solving these challenges requires that we 
attract and retain the best and brightest 
young scientists. Doing so necessitates that 
we enhance the inclusivity of our field. 
Female role models were limited when we 

were growing up, but were hugely important 
for us. Today there is an ever-increasing 
number of brilliant female scientists 
training the next generation of ecologists. 
Failure to showcase the contributions of 
these scientists does a huge disservice to 
students. To our minds, Courchamp & 
Bradshaw’s paper will not be remembered as 
an inspirational list of must-read papers in 
ecology, but rather as an ode to a legacy of 
white male dominance in our field and the 
epidemic of unconscious bias that continues 
to this day. ❐
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The progress of science is built on the foundations of previ-
ous research—we take the flame of our predecessors and 
pass it faithfully to the next generation of scientists, and so 

it has always been. But this implies knowing the state of the art  
of our field, as well as being aware as much as possible about  
progress in other relevant fields. Hence, science can be repre-
sented as an ever-growing brick wall of published evidence, 
which subsequent research bricks can add  to—and sometimes 
challenge, erode or even smash. Scientific articles have more 
recently also started playing another role: as metrics of the 
progress of projects and of the ‘quality’ of researchers and insti-
tutions1. Regardless of the pros and cons of this additional func-
tion, boosted by a parallel increase in the number of researchers2, 
this has produced an enormous increase in the number of peer-
reviewed scientific articles. There are now well over 50 million 
peer-reviewed scientific articles in existence3, with an increase of 
8–9% each year over the past several decades4. This means that 
over 1.5 million new articles are published each year across all 
scientific disciplines3.

This metric aspect of publishing has led to an increase in the 
competitive facet of the publication race, which has precipitated 
a rush by postgraduate students—encouraged by their supervi-
sors—to focus on rapid publication5, which can inadvertently 
discourage students from developing a strong knowledge base in 
the sciences. This rush and the overwhelming load of available 
reading material makes it difficult to remain at the forefront of 
the methodological and conceptual advances of one’s discipline. 
Furthermore, this means that it becomes increasingly plausible 
to overlook older papers that might nonetheless be essential  
for acquiring the necessary understanding of key concepts. 
Prospective and current postgraduate students are also con-
fronted by another characteristic of modern research: the contin-
ued trend towards specialization of knowledge and expertise6,7, 
which does not favour integration of information on related  
topics, even from the same discipline.

These challenges are made more daunting by their synergy—
too much information, but too little time to obtain, assimilate 
and process it all. It is self-evident that this harms scientists’ 

ability to be both rigorous and creative—two complementary 
features needed for high-quality research. Even experienced sci-
entists find it difficult to allocate time to push aside grant writing, 
supervision, meetings and teaching, and often end up reading 
only the latest ‘hot’ papers4. As online searching has increased as 
a strategy to identify needed journal articles8, one may focus on 
more direct and immediate knowledge needs to the detriment of 
more basic readings. Unsurprisingly, important papers covering 
topics not directly related to one’s own specific field of research, 
or that are older than a few years, are even more difficult to iden-
tify, let alone read. It follows that defining which papers every 
ecologist—and certainly every ecology student—should take the 
time to read ought to become a priority to achieve satisfactory 
ecological literacy9.

Our aim was to collate a list of objectively chosen and ranked 
seminal papers deemed to be of major importance in ecology, thus 
providing a general ‘must-read’ list for any ecologist, regardless of 
particular topic or expertise. We defined a paper as one that should 
be read because it provides information that is particularly rel-
evant for today’s ecologists. These can include well-known classics, 
lesser-known methodological gems, general demonstrations of fun-
damental principles or philosophical essays on ecological science. 
Our approach was to solicit a candidate list from ecology experts 
(journal editorial members) and then rank those papers according 
to a random-sample voting process done by an even larger sample 
of ecological experts.

Results
The ecology experts proposed a total of 544 different papers. 
As we expected, the distribution of the number of times articles 
were proposed was highly right-skewed, with most (74%) papers 
proposed only once (Supplementary Fig. 2), illustrating the great 
initial diversity of papers proposed, but also the richness of the 
pool of important papers in our discipline. We then resampled 
this list of 544 papers for the voting phase without any restric-
tion or distinction among them (that is, completely random 
samples of 20 from all 544 papers). Overall, 368 respondents 
voted on 1,558 separate samples of 20 papers, providing 12,410 

100 articles every ecologist should read
Franck Courchamp! !1* and Corey J. A. Bradshaw! !1,2

Reading scientific articles is a valuable and major part of the activity of scientists. Yet, with the upsurge of currently available 
articles and the increasing specialization of scientists, it becomes difficult to identify, let alone read, important papers covering 
topics not directly related to one’s own specific field of research, or that are older than a few years. Our objective was to propose 
a list of seminal papers deemed to be of major importance in ecology, thus providing a general ‘must-read’ list for any new ecol-
ogist, regardless of particular topic or expertise. We generated a list of 544 papers proposed by 147 ecology experts (journal 
editorial members) and subsequently ranked via random-sample voting by 368 of 665 contacted ecology experts, covering 6 
article types, 6 approaches and 17 fields. Most of the recommended papers were not published in the highest-ranking journals, 
nor did they have the highest number of mean annual citations. The articles proposed through the collective recommendation 
of several hundred experienced researchers probably do not represent an ‘ultimate’, invariant list, but they certainly contain 
many high-quality articles that are undoubtedly worth reading—regardless of the specific field of interest in ecology—to foster 
the understanding, knowledge and inspiration of early-career scientists.
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Profile of Monica G. Turner

In October 1988, ecologist Monica
Turner rode in a helicopter over Yel-
lowstone National Park and glimpsed
the aftermath of unprecedented de-

struction. Earlier that summer, a severe
drought triggered the largest fires the re-
gion had seen in two centuries, and by the
time the fires abated, over one-third of
the park had been consumed by the
flames. As Turner flew overhead, looking
at the charred, and in some places still
smoldering, landscape, she did not see
desolation and death. Instead, she saw
transition and rebirth.

The Yellowstone fires gave Turner, the
Eugene P. Odum Professor of Ecology at
the University of Wisconsin–Madison
(Madison, WI), a grand opportunity. A
few years earlier, Turner had joined a
nascent scientific movement termed
landscape ecology, a subdiscipline of ecol-
ogy and geography examining the large-
scale relationships among the land, its
resources, and the organisms that inhabit
it. Turner was particularly interested in
the dynamics of heterogeneous land-
scapes, such as what causes spatial
patterning and how it is important ecolog-
ically, and the fires at Yellowstone pre-
sented a natural experiment unfolding
before her eyes.

‘‘I was expecting that the fire damage
would be uniform,’’ says Turner. ‘‘Instead,
I could see this rich mosaic of burnt and
unburnt patches next to each other. These
were exactly the types of patterns that I
could generate with computer models.’’
Turner has made frequent return visits
since 1988, and much of her research has
examined the numerous players involved
in the fire recovery process. These factors
include growth and competition among
reestablishing plants, the movement and
foraging patterns of elk, and whole-system
carbon dynamics. ‘‘As a landscape for
study, Yellowstone has just been phenom-
enal,’’ says Turner, ‘‘and I think that our
work over the years has shown how well
adapted the landscape is to these major
fires. They are not ecological catastrophes
by any stretch of the imagination.’’

In her Inaugural Article in this issue of
PNAS (1), Turner, elected to the National
Academy of Sciences (NAS) in 2004,
looks at processes driven by some of the
smaller, but no less important, Yellow-
stone inhabitants: microbes. Turner and
her colleagues discuss how a severe fire
affected nitrogen availability in the soil,
noting that for the first few years post-fire,
microbes turn the ground into a nitrogen
sink, principally through extensive ammo-
nium immobilization.

Birth of a Movement
The suburbs of Long Island just outside of
New York City, where Turner grew up,
may not seem like the ideal setting to
raise a nature lover. However, frequent
summer camping trips across the north-
eastern United States spurred in Turner a
fascination with the outdoors. By the time
she started college at Fordham University
(New York, NY) in the Bronx in 1976,
Turner had narrowed down her career
aspirations to becoming either a veterinar-
ian or a forest ranger. Fordham’s biology
program was oriented toward premedical
studies, so Turner did not attend many
classes that could help her decide between
her two career choices. However, the sum-
mer between her sophomore and junior
years, she found an opportunity to work
for the Student Conservation Association
and was placed in Yellowstone National
Park as an interpretive ranger.

‘‘I had never been out of the northeast
before that,’’ she says, ‘‘but the experience
was just phenomenal. I was stationed at
Old Faithful, and had to give the evening
campfire talks and the Twilight on Geyser
Hill walk and also work in the visitor’s
center. By the end, I had learned so much
and loved it that I decided against the
veterinary path and to pursue something
in ecology.’’

Convincing others of this idea was a bit
more difficult, as Turner recalls. Her un-
dergraduate department chair tried to
steer her toward medical school, saying
there were no jobs or money for ecolo-
gists. Undaunted, Turner applied to
graduate ecology programs, including
the University of Georgia (Athens, GA),
where Eugene Odum, a pioneer in ecosys-
tems research and author of the classic
textbook Fundamentals of Ecology (2), was
a professor. Turner actually overlooked

University of Georgia’s acceptance letter
in her mail and initially decided to attend
Boston University (Boston, MA), but
when she later received a call from the
University of Georgia asking whether she
would like to visit the campus, she de-
cided to go. ‘‘And I just really enjoyed it,’’
she says. ‘‘I was so impressed with all the
work that was going on down there that I
changed my decision quickly’’ and at-
tended the University of Georgia.

Although the campus, ecology program,
and faculty at the University of Georgia
greatly impressed Turner, the thought of
long years of graduate research was not
particularly appealing. Her first taste of
independent research had been her senior
honors thesis on phytoplankton growth in
Long Island Sound, which primarily
taught her that she did not like sitting in
front of microscopes. ‘‘When I started
graduate school, I really just wanted to
teach at a small college and be a park
ranger in the summers. I was going to do
the research only because I needed to in
order to get the degree,’’ she confesses.
But as she progressed through graduate
school, her attitude began to change.

The change partially arose from her
dissertation work on the interactions be-
tween wildfires and the grazing of feral
horses on Cumberland Island National
Seashore in Saint Marys, GA (3). But an-
other factor was the start of the new eco-
logical movement of landscape ecology.
‘‘In the early 1980s, landscape ecology was
emerging in Europe, and my doctoral ad-
visor, Frank Golley, was one of the few
U.S. scientists who attended some of their
meetings,’’ she says. ‘‘Whenever he came
back, he would tell all of us about the go-
ings on.’’ Turner was enthralled by the
concepts of this field, and after finishing
her Ph.D. in ecology in 1985, she stayed
at the University of Georgia as a postdoc-
toral researcher. She worked with Odum
to examine the changes in land use in the
Georgia landscape, one of the earliest
U.S. landscape ecology studies (4, 5).

Together with Golley, Turner helped
organize the first American meeting for
landscape ecology in 1986. ‘‘This was an
exciting moment,’’ she says, ‘‘because for
the first time ecologists from different
places came together to meaningfully
consider what it means to have spatial
variation in the environment and what
implications this has for the functioning
of ecosystems, the movement patterns and
survival of organisms, and community-

This is a Profile of a recently elected member of the National
Academy of Sciences to accompany the member’s Inaugural
Article on page 4782.
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'Hope for the ocean lies in the marriage between a deep 
respect for our dependence on nature and a desire to create 

innovative ways to use the ocean without using it up.’
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Inger Mewburn @thesiswhisperer

“…negative or unkind people were seen as less likeable but
more intelligent, competent, and expert than those who
expressed the same messages in gentler ways”
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Abstract

Little is known about the climate of the scientific fieldwork setting as it relates to gendered experiences, sexual harassment,
and sexual assault. We conducted an internet-based survey of field scientists (N = 666) to characterize these experiences.
Codes of conduct and sexual harassment policies were not regularly encountered by respondents, while harassment and
assault were commonly experienced by respondents during trainee career stages. Women trainees were the primary
targets; their perpetrators were predominantly senior to them professionally within the research team. Male trainees were
more often targeted by their peers at the research site. Few respondents were aware of mechanisms to report incidents;
most who did report were unsatisfied with the outcome. These findings suggest that policies emphasizing safety, inclusivity,
and collegiality have the potential to improve field experiences of a diversity of researchers, especially during early career
stages. These include better awareness of mechanisms for direct and oblique reporting of harassment and assault and, the
implementation of productive response mechanisms when such behaviors are reported. Principal investigators are
particularly well positioned to influence workplace culture at their field sites.
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Introduction

For many social, life, and earth science disciplines, conducting
research in field settings is an integral component of scholarship.
The ability to explore various ecological and cultural settings
attracts many young researchers to their respective disciplines.
Many university science programs require fieldwork for both
undergraduate and graduate degree completion [1,2]. Addition-
ally, researchers in field-based sciences with active research sites
have been shown to write more papers and secure more grants
than those without them [3]. Thus, a non-trivial amount of
research in the sciences is generated in the field context.
As an important component of professional training and

scholarship, substantial preparation for fieldwork is essential at
individual, laboratory, and institutional levels. Fieldwork prepara-
tion includes coordinated efforts in project design, oversight
approval of protocols (i.e. IRB, IACUC), grant submission and
funds management, logistical practicalities, and ‘‘boots on the
ground’’ research activities. Faculty, however, are rarely trained in
the interpersonal skills of conflict management, negotiation, and
resolution that would allow them to informally and formally
confront personnel issues as they arise and before they can escalate
[4,5]. Prioritization of data-generation has the potential to

contribute to the neglect - benign or otherwise - of team dynamics
such that alienation, harassment, and assault may occur and
thereby diminish scientists’ field experiences.
Workplace climate has been investigated across many profes-

sional settings [6,7,8,9], including the professorate [10,11,12]. In
particular, sexual harassment and assault have received consider-
able attention. Sex discrimination harassment is the harassment of
a person because of their sex; however, defining sex-based
harassment poses challenges because of differential subjective
experiences of the same phenomena [13,14,15,16]. According to
the United States Equal Employment Opportunity Commission
[17], sexual harassment includes not only unwelcome sexual
advances, but also offensive remarks about a person’s sex. While
the legal definition of sexual assault varies by state across the
United States of America, at its most basic, the term refers to any
unwanted sexual contact, up to and including rape. While male to
female harassment and assault are the most common, incidents
can occur between individuals of the same sex, and females can
harass or assault males [14].
A hostile work environment is not only harmful to productivity

and psychological well-being, but reduces job satisfaction and
increases job turnover [18,19]. This area of organizational and
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Introduction

For many social, life, and earth science disciplines, conducting
research in field settings is an integral component of scholarship.
The ability to explore various ecological and cultural settings
attracts many young researchers to their respective disciplines.
Many university science programs require fieldwork for both
undergraduate and graduate degree completion [1,2]. Addition-
ally, researchers in field-based sciences with active research sites
have been shown to write more papers and secure more grants
than those without them [3]. Thus, a non-trivial amount of
research in the sciences is generated in the field context.
As an important component of professional training and

scholarship, substantial preparation for fieldwork is essential at
individual, laboratory, and institutional levels. Fieldwork prepara-
tion includes coordinated efforts in project design, oversight
approval of protocols (i.e. IRB, IACUC), grant submission and
funds management, logistical practicalities, and ‘‘boots on the
ground’’ research activities. Faculty, however, are rarely trained in
the interpersonal skills of conflict management, negotiation, and
resolution that would allow them to informally and formally
confront personnel issues as they arise and before they can escalate
[4,5]. Prioritization of data-generation has the potential to

contribute to the neglect - benign or otherwise - of team dynamics
such that alienation, harassment, and assault may occur and
thereby diminish scientists’ field experiences.
Workplace climate has been investigated across many profes-

sional settings [6,7,8,9], including the professorate [10,11,12]. In
particular, sexual harassment and assault have received consider-
able attention. Sex discrimination harassment is the harassment of
a person because of their sex; however, defining sex-based
harassment poses challenges because of differential subjective
experiences of the same phenomena [13,14,15,16]. According to
the United States Equal Employment Opportunity Commission
[17], sexual harassment includes not only unwelcome sexual
advances, but also offensive remarks about a person’s sex. While
the legal definition of sexual assault varies by state across the
United States of America, at its most basic, the term refers to any
unwanted sexual contact, up to and including rape. While male to
female harassment and assault are the most common, incidents
can occur between individuals of the same sex, and females can
harass or assault males [14].
A hostile work environment is not only harmful to productivity

and psychological well-being, but reduces job satisfaction and
increases job turnover [18,19]. This area of organizational and
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This was just one example of the sex-

ual harassment I experienced during 

my career as a professor. It happened 

to me; it happens to other female 

faculty members; and it happens to 

female staff, graduate students, and 

undergraduates. It wasn’t all men 

and it didn’t happen all the time, but 

it happened, and it was part of my life 

in academia: grant writing, teaching, 

publishing in peer-reviewed jour-

nals—oh, and dealing with creeps 

and the messes they made.  

Sexual harassment is drain-

ing. It takes up time and energy, 

and it does not result in anything 

for one’s CV or annual review. It 

is a productivity tax on women. 

In my case, it meant I avoided 

co-authoring or having joint grants 

with male colleagues, things that 

would likely have increased my funding and publications. 

The costs also spill over to others. By taking up women’s 

energy and lowering productivity, harassment wastes valu-

able grant money and taxpayer funding. It is also a key reason 

women leave academia, which ultimately hurts the entire sci-

entific enterprise in the form of lost investment, potential, and 

diversity of ideas. In my case, even though I was productive 

and loved research, teaching, and advising students, ubiqui-

tous harassment was one of the reasons why I retired early. 

Here are just a few examples of the sexual harassment I ex-

perienced that affected my productivity. A married colleague 

bragged to me about his sexual conquests. A junior colleague 

told me he wanted to date me. (I am married!) While I was 

interviewing for a full professor job, a department head in 

his 40s inquired how many children I had and, staring at 

my body, insisted that I “should get pregnant many more 

times.” After I got tenure, the burden of harassment only 

increased. That’s because I experienced it not just directly, 

but also secondhand, as other victims—students, staff 

members, colleagues, mentees—sought my help and time. 

Recently, a graduate student confided in me that a 

renowned researcher had hit on her 

and touched her inappropriately 

during a postdoc interview. I ad-

vised her not to take the job because 

if he did that during the interview, 

in all likelihood it would escalate 

later. She would not be dissuaded. 

“It is just too good a job,” she said. 

She decided to take a calculated risk 

because, she said, “what else are 

you going to do? It’s everywhere.” 

So, along with doing first-class 

research, she has to figure out how 

to keep her boss’s hands off her.

Sexual harassment even affected 

my free time, interfering with my 

efforts to recharge and sustain my 

productivity. Earlier in my career, 

I played basketball with faculty 

and staff members on campus. I 

was usually the only woman. One 

day, a man guarding me couldn’t get the ball from me and 

punched me in the breast. It was hard enough to knock me 

to the floor and leave a bruise. When I demanded to know 

why he punched me, he yelled, “Women have no business 

here!” I wondered, did he mean playing basketball or being 

at the university? 

I stopped playing basketball; dealing with harassment at 

work took enough energy and time. While I was angry at the 

man who assaulted me, I was angrier at the eight other men 

on the court. They all saw and heard what happened, yet they 

said and did nothing. They literally looked away. They may not 

have meant it, but to me their silence spoke volumes: approval. 

It is time to speak up. We can start by having meaning-

ful and transparent Title IX investigations that support, not 

attack or shame, victims. Speak up every time harassment 

happens. Men, call out other men. Every time. Show that you 

do not condone sexual harassment. Enough is enough. ■

Lydia Zepeda is a professor emeritus at the University 

of Wisconsin in Madison and a AAAS fellow. Send your 

career story to SciCareerEditor@aaas.org.

“Sexual harassment is … a 
productivity tax on women.”

The harassment tax

A 
senior faculty member asked me into his office. I assumed it was to talk about agricultural 

data. It was the fall of 1991 and I was untenured, 32 years old, and 7 months pregnant. He was 

in his 60s and one of many men who were going to vote on my tenure. He showed me the 

recent issue of Vanity Fair with Demi Moore on the cover, pregnant and nude. “She reminds 

me of you,” he said as he tried to catch my eye. I looked at the floor, stunned. I mumbled 

something and backed out of his office, wondering whether I would ever feel clean again.

By Lydia Zepeda
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A
s the rallying cry against sexual harassment 

and bullying in many fields, including aca-

demia, continues to grow, more and more 

victims are coming forward with their sto-

ries, reflecting how this damaging culture 

has been the norm across sectors for decades. 

Studies of women in academia report that 

more than half have experienced harassment. This 

behavior has remained ob-

scured for many reasons: 

fear, resignation, and accep-

tance. The scientific com-

munity must recognize the 

difficult conversations that 

have started and embrace 

this watershed moment as 

an opportunity for rapid and 

essential cultural change.

In our own fields of geo-

physical and environmen-

tal sciences, in which teams 

of researchers travel to 

far corners of the planet, 

harassment has long been a 

reality. Huts atop frozen ice 

sheets, bunks on research ves-

sels, and poster-strewn office 

halls have all hosted scenes 

of inexcusable behavior. Our 

own personal stories comprise 

more than three decades of 

scientific achievement, yet 

cultural change in our fields 

seems as slow as the glaciers we study. Senior scientists 

have touched us inappropriately and have repeatedly in-

vaded our personal space. Many of our male colleagues 

believe harassment is a thing of the past, yet some of 

these events occurred in the last 2 years. We have re-

mained silent, fearful of the ramifications. When we did 

speak up softly, we saw no consequences, no action, and 

no change. We have witnessed friends, employees, and 

colleagues suffer in a culture that looks the other way, 

labeling bullying and harassment as “antics” or disguis-

ing them as rigorous scientific review.

The consequences for the harassed, bullied, and as-

saulted are real. Women and men affected by harass-

ment struggle to get jobs, secure tenure, win research 

funding, get appropriate authorship on papers, and 

receive scientific recognition. Perpetrators gain power 

and prestige. Victims—often students and postdocs who 

wield little power—“choose” other paths.

Since news of the sexual misconduct of film execu-

tive Harvey Weinstein broke, the #MeToo movement de-

nouncing harassment is alight across the sciences. People 

are speaking up and sharing stories that they have hid-

den for decades. We know from our research that melt-

water produced by a warming climate can make glaciers 

move faster. We know, too, that major social events can 

trigger rapid changes in communities. The recent high-

profile harassment cases are an 

opportunity to change the basic 

ethical culture of science.

Cultural change must occur 

at the individual, team, profes-

sional society, and institutional 

levels. This year, the American 

Geophysical Union adopted a 

new ethics policy that defines 

bullying and harassment as 

scientific misconduct. The 

American Geosciences Insti-

tute, which encompasses more 

than 50 scientific societies, is 

working to adopt a common 

statement to address harass-

ment. As societies move for-

ward, harassers will no longer 

be bestowed academic honors 

while victims sit quietly in the 

audience. Change must come 

to institutions where harassers 

retire or resign and go to new 

institutions to begin again.

The greatest opportunity for 

cultural change rests with individual scientists, teams, 

and professional societies. Men and women need to lis-

ten, speak up, and learn and teach about the prevalence 

of harassment. Field teams and laboratory groups must 

openly discuss the culture and develop codes of conduct 

and equality alongside safety protocols. Societies and 

institutions must provide training for scientists at all 

career stages—especially for senior scientists—on how 

to be ethical leaders and how to confront harassers. Sci-

ence requires diverse, innovative thinkers to protect our 

global citizens, understand our home planet, and push 

us to the outer reaches of space. Efforts in three arenas—

individuals working to understand the prevalence of 

harassment, teams developing a code of conduct, and 

societies providing training toward ethical leadership—

have the potential to stimulate powerful change.

–Robin E. Bell and Lora S. Koenig

Harassment in science is real

Robin E. Bell is a 

professor at the 

Lamont-Doherty 

Earth Observatory 

of Columbia 

University, 
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president-elect 
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Union. robinb@
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Lora S. Koenig is 

a senior research 

scientist at the 

National Snow 

and Ice Data 

Center in the 

Cooperative 

Institute for 

Research in 
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“…cultural change rests with 
individual scientists, teams, 
and professional societies.”
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Two Fallacies



Fallacy #1: Women aren’t interested in STEM



Fallacy #2: Be patient, change is coming...
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Fallacy #2: Be patient, change is coming...
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Proportion of Women 
in University Research Positions (2008-2012)

https://www150.statcan.gc.ca/n1/daily-quotidien/171128/dq171128b-eng.htm

27.7%

2017 Canadian Statistics

43.0%
48.5%

https://www150.statcan.gc.ca/n1/daily-quotidien/171128/dq171128b-eng.htm


There is Hope! 
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A Cultural Shift…
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"Progress isn’t just a seat at the table 
anymore but the ability to command 
it, too.”
– Ava DuVernay, Filmmaker, 2017
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