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Perceptions of stereotypes applied to women
who publicly communicate their STEM work
Merryn McKinnon 1,3✉ & Christine O’Connell2,3

Gender biases and stereotypes are prevalent in science, technology, engineering and

mathematics (STEM) fields, which can create obstacles for the attraction, retention and

progression of girls and women to STEM studies and careers. There are many initiatives

which are used to attempt to address these biases and stereotypes, including the use of

visible role models. This study explores the perceptions of the stereotypes applied to female

STEM professionals who publicly speak about their work in both academic and non-academic

settings. Using workshops with over 300 participants, predominantly female STEM profes-

sionals, from over 25 different cultural backgrounds, the results showed women who publicly

communicate their work are likely to be stereotyped as ‘bitchy’, ‘bossy’, and ‘emotional’—

often by their own gender. These findings suggest that women may be in a more vulnerable

position when communicating publicly about their work, which could have implications for

them participating fully in their careers. It may also have implications for programs which use

role models to address prevailing STEM stereotypes. Systematic cultural and institutional

change is needed in STEM fields to address the underlying bias and negative stereotypes

facing women. However, it should be ensured that the intended solutions to facilitate this

change are not compounding the problem.
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Introduction

Gender gaps and bias are still prevalent in science, tech-
nology, engineering and mathematics (STEM) fields.
Gender-based stereotypes present obstacles for women in

STEM and continue to play a role in ongoing discrimination and
under-representation of women in STEM professions (Carli et al.,
2016). Experiences with gender bias and stereotypes in STEM are
compounded throughout female scientist’s careers and have been
shown to emerge as early as kindergarten (Bian et al., 2017;
Cimpian et al., 2016). One dominant stereotype is that boys are
better at maths and science than girls, which studies show is not
true (O’Dea et al., 2018). In addition, stereotypical traits of sci-
entists such as objectivity and rationality are generally consistent
with male gender-normative traits (Settles et al., 2016). Com-
paratively, women are seen as highly communal (i.e., kinder,
warmer, empathetic) and less agentic (i.e., analytical, inde-
pendant, and competitive) and therefore less likely to have the
qualities and personality characteristics needed to be successful
scientists (Carli et al., 2016). Gender based stereotypes like this
not only influence the career choices for women in STEM, but
also the retention of women in STEM fields as they must over-
come deeply embedded discrimination and bias (Ellemers, 2018;
Carli et al., 2016).

These gendered STEM stereotypes are inherently influenced by
the dominant social norms that position STEM as being male-
oriented (Garriott et al., 2017), including in media coverage of
science and technology (Women’s Leadership Institute Australia,
2019). Public perceptions of science are shaped by exposure to
science and role models, and the cultural contexts and beliefs of
the individuals who are exposed (Noy and O’Brien, 2019). Role
models can be used to address negative stereotypical perceptions
of women in STEM fields, as well as both attract and retain girls
and women in STEM studies and careers (Drury et al., 2011; Shin
et al., 2016). However what are the implications of being a visible
woman in STEM? This study aims to provide insight into the
perceptions of the stereotypes which are applied to women who
speak publicly about their research and/or work. The implications
of these stereotypes for women in STEM, particularly those who
may be considered role models, are then discussed.

Literature review
Gender stereotypes are shared by all and tend to oversimplify
reality, creating judgments of people based on perceived—rather
than actual—ability (Ellemers, 2018). Women are stereotypically
defined as having communal traits such as being warm and
nurturing, whereas men are stereotypically allocated agentic traits
such as competence and assertiveness (Fiske et al., 2002) with the
latter considered much more consistent with competitive STEM
fields (Settles et al., 2016). If a group is negatively stereotyped
(e.g., seen as somehow lesser), membership of this group can
influence psychological health (Roberts et al., 2008), performance
(Steele, 1997) and one’s sense of identity and belonging (Diekman
et al., 2019). This is especially the case if the role models have
high levels of stigma consciousness; an expectation of judgment
because of a specific group membership, irrespective of behavior
or performance (Pinel, 1999). Stigma consciousness may be an
important indicator of vulnerability of women to the negative
influence of stereotype threat in real world contexts (Cadaret
et al., 2017).

Awareness of being negatively perceived or ‘other’ can
influence identity, either identity as a particular gender or as
someone who does science (Carlone and Johnson, 2007).
Earlier studies have also found that members of marginalized
groups may further penalize those who display these margin-
alized identity traits (Opie and Phillips, 2015). Therefore,

members of marginalized groups may be reluctant to display
the traits which identify them as a member of that group,
negating attempts to increase workplace diversity and inclu-
sion (Opie and Phillips, 2015). For example, studies have found
that women in academia are evaluated more on personality
then ability, compared to male colleagues, and are expected to
be more nurturing and empathetic (Heilman and Okimoto,
2007; Mitchell and Martin, 2018). Not only do these stereo-
types have implications for women’s careers if they do not
conform to being ‘warm’, but as a marginalized group, they
may penalize other women who display this stereotype (Opie
and Phillips, 2015). In addition, accomplishments that chal-
lenge the stereotype (e.g., women being good at science) are
often discounted or attributed to outside help (Ellemers, 2018).

Stereotypes lead people to treat men and women differently,
hold them to different standards, and perpetuate gender bias in
society, including in STEM (Ellemers, 2018). These perceptions
and evaluations are underpinned by both explicit and implicit
biases, with the latter more automatic and less conscious and
controllable than the former (Charlesworth and Banaji, 2019).
Previous studies have shown that even women working within
science hold an implicit stereotype of science being a masculine
area and women ‘belonging’ in the arts (Smyth and Nosek, 2015).
Implicit biases which reinforce gender stereotypes have been
found to become evident from a young age and appear across
genders, cultures and time (Charlesworth and Banaji, 2019).

Gender stereotypes negatively influence a women’s perceived
potential, and also how they are evaluated (Ellemers, 2018)
including in job materials like reference letters and resumes
(Milkman et al., 2015; Moss-Racusin et al., 2012). In teaching
evaluations specifically, women experienced a negative bias in
ratings and were evaluated on different criteria than men,
including appearance and personality (Mitchell and Martin,
2018). Articles are cited less when key authors are female, and
research has shown an underrepresentation of female authorships
in prestigious journals (Bendels et al., 2018). Despite this body of
research, there are some men—and probably some women—in
STEM faculties who are reluctant to accept research and evidence
of gender bias in STEM (Handley et al., 2015). However, gender
biases can all have serious and lasting impacts on the person
targeted and the cumulative effects can be extremely damaging to
both their career and self (Knobloch-Westerwick et al., 2013;
National Academies of Sciences, 2018). Women who publicly
communicate their work may be especially vulnerable to these
different types of harassment. Gender-based stereotypes can
amplify harrassment and discrimination in STEM, especially
when those stereotypes about women do not overlap with those
about perceptions of what it means to be a scientist (Carli et al.,
2016).

Gender bias and sexism are pervasive and well documented in
STEM fields, disproportionately disrupting and impacting women
(National Academies of Sciences, 2018; Rosenthal et al., 2016)
especially women of color (Clancy et al., 2017) and LGBTQ+ and
non-binary individuals (Konik and Cortina, 2008). The most
common type of harassment in STEM fields is gender harassment
(National Academies of Sciences, 2018), which can involve dis-
respectful actions, put downs and negative comments that convey
the false narrative that women are lesser than their male coun-
terparts (National Academies of Sciences, 2018; Weitz, 2018). In
disciplines like engineering, they can suffer from (in)visibility
where they are highly visible as a woman but their abilities as
engineers are contested (Faulkner, 2009). Then there are Queen
Bees, even in non-STEM fields; women who have risen to lea-
dership positions in male dominated organizations and then
distance themselves from junior women, agree with negative
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stereotypes and effectively reinforce gender inequality (Derks
et al., 2016).

The negative effects of gender-based stereotypes extend to
public communication activities of women in STEM. Media
worldwide have traditionally under-represented females in STEM,
and where they were represented the focus tended to be either on
their appearance or their feminine roles as wives and mothers
(Chimba and Kitzinger, 2010). Even in Finland, which has a
strong commitment to gender equality, the media predominantly
interview male scientists as experts (Niemi and Pitkänen, 2017).
Women experience negative stereotypes and bias when talking or
writing about their work, including in teaching and presentations
(Mitchell and Martin, 2018), research articles (Budden et al.,
2008), and in YouTube and social media (Amarasekara and
Grant, 2019; Veletsianos, 2012). But what perceptions do women
in STEM have of the stereotypes which might be applied to those
who speak publicly about their work?

In this study we used workshops to examine participant per-
ceptions of which stereotypes are applied to women who speak
publicly about their research or work and explore whether these
stereotypes are perceived as positive or negative. Understanding
the perceptions of stereotypes applied to those who publicly
communicate their science allows a more nuanced understanding
of the potential impact being visible or being a role model may
have. We also outline how this understanding may enable the
development of better mechanisms to support women in STEM.

Methods
Participants were recruited via email, website, newsletter notices,
conference sessions and direct requests for workshops by the
researchers. Recruitment was initially within the researchers’
home institutions but then expanded to their networks and via
word of mouth. Stereotype data was collected from September
2017 until April 2018 within workshops conducted in various
locations in Australia, New Zealand, USA and Japan. These
workshops were conducted during conferences, women in STEM
leadership/professional development programs and in sessions
specifically scheduled for this research. Ethics clearance for this
research was obtained from both researchers’ home institutions
and all participants provided informed consent.

The workshops. The workshops ranged in size from four to 80
participants at a time. The larger workshops were broken into
smaller groups (up to 10 people) for the data collection exercise,
resulting in 49 distinct groups used for data collection across all
17 workshops. Each workshop followed a similar structure. After
a brief introduction, large sheets of paper and colored pens were
distributed to tables around the room. Working in the smaller
focus groups, participants were asked to write down “all of the
gender based stereotypes that are applied to women who

communicate about their science [research/work]”. After 15 min,
participants were then instructed to mark stereotypes as positive
or negative. Participants may have had some disagreement about
whether particular stereotypes were positive or negative and were
instructed that this was okay and to mark these stereotypes as
“both”. This positive/negative perception section elicited more
discussion and storytelling within each group, so was typically
allocated about 25 min. Timing for both parts could be length-
ened or shortened depending upon the total time available and
the nature of the engagement in the room.

Once stereotypes had been listed as positive, negative or both,
groups came back together and a whole room discussion was
held. One group would start to read their list of negative
stereotypes. As each stereotype was read, it would be described
(including use of participant derived examples if necessary for
clarity) and then the facilitator would lead a short discussion on
how this stereotype could be ‘flipped’—made positive or negative
depending on the situation, audience, and goal of the commu-
nicator. Examples of stereotype ‘flips’ are provided in Table 1.
Each group marked off the corresponding negative stereotype on
their own list so as one group finished their sheet of paper, others
may have had only a few additional stereotypes. These were also
discussed until all stereotypes generated by participants had been
covered (time permitting). At the end of the workshop the sheets
of paper were collected and retained for analysis.

Data analysis. Both researchers coded the collected sheets of
paper using a cross sectional ‘code and retrieve’ method (Mason,
2002). Each stereotype listed was entered into a spreadsheet and
then iteratively grouped into similar themes of analytical cate-
gories through a process of inductive category development
(Mayring, 2000), which is appropriate given the limited existing
knowledge (Elo and Kyngäs, 2008) about perceptions of stereo-
types for women in STEM publicly communicating their work.
As the data consisted of single words or short phrases, each
individual word was read and used to derive the code categories
(Miles and Huberman, 1994). The number of times a stereotype
theme appeared on each page was also counted. For example
‘judged by appearance’, ‘too much makeup’, ‘too young’ would all
be categorized within the theme ‘judged’ and counted as the
judged stereotype appearing three times on that sheet.

The researchers each coded the sheets each after the first
workshop and refined the categories together to ensure consistent
categorization. The coding process was repeated at different times
during the data collection, when approximately half the data was
entered and again once all data was entered. The repetition
allowed for a systematic overview of all the data collected and the
development of thematic categories which best represented the
data as a whole. Throughout the process, exemplars of each
category were identified from the data (Hsieh and Shannon,

Table 1 Examples of reinterpreted (flipped) stereotypes.

Stereotype (negative or positive) Reinterpretation

Bitchy (−) Straightforward, commanding. Example: In a situation where a researcher must stop an action (e.g., if someone is acting
inappropriately or dangerously in the lab), one might choose to be clear and project an assertive and commanding voice and
body language.

Soft-spoken (−) Allows space for other voices to be heard. Example: In a situation where someone wants to encourage those around
them to speak their opinions and contribute to a discussion, sometimes we have to lower our own voice.

Motherly (−) Provides a healthy and supportive environment where students thrive
Too pretty (−) Put together and professional; comfortable and confident
Service oriented (+) Distracted by things that are not valued in tenure decisions. Example: In a situation where an assistant professor is up

for tenure, but spending a large portion of their time on service oriented activities, which takes away from the amount of
time they have left to spend on getting grants or writing peer reviewed publications (things that are more valued in the
tenure process); this might negatively impact their getting tenure.
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2005) and relationships between them clarified which refined the
total number of categories. Any stereotypes which were
interpreted differently by the researchers were discussed, resolved,
and subsequently consistently coded using the validated
definition.

As the purpose of this study is to explore perceptions of
stereotypes, the categories have been left intentionally broad to
reflect the diversity and complexity of the participants’ perspec-
tives (Hsieh and Shannon, 2005). Analysis was limited to manifest,
rather than latent, content meaning as the researchers could only
be certain of the visible, surface content of text (Cho and Lee,
2014). The latent or underlying meaning (Graneheim and
Lundman, 2004) could not have been interpreted with reasonable
accuracy as little was known about the participants as individuals
or the context of the conversations from which the single words or
short phrases were derived. As this study is intended to be
descriptive, staying to the “…surface of words…” (Sandelowski,
2000, p. 336) was deemed the most appropriate analytical
approach. Validity of the data collected is supported through the
extended time spent debriefing and discussing the words and
phrases elicited from participants during the workshops, ensuring
that their intent and meaning was understood and accurately
interpreted (Manning, 1997). To the authors’ knowledge this is
one of, if not the only, attempt to capture perceptions of
stereotypes applied to the public communication activities of
women in STEM. Therefore the intent of this analysis is to present
a preliminary development of the concept or model (Lindkvist,
1981) rather than a deeper analysis of lived experience or
development of theory which grounded theory or alternative form
of qualitative analysis would offer (Hsieh and Shannon, 2005).

Results
Stereotype categories. About 315 people, the vast majority
women, participated in the workshops with representatives from
around 25 different cultural backgrounds identified. In total, data
was collected from 49 different groups within 17 workshops.
Participants tended to range from early career through to senior
levels with the majority from within academia. Specific demo-
graphic data was not collected—identification of different
demographic variables was made through either recruitment
processes, workshop location or self-identification by participants
during discussions.

Participant responses yielded 1273 words or phrases which
were then coded into a total of 17 categories. While these
categories could potentially be refined further, some of the nuance
would be lost. Each category, and indicative words used in the
generation of that category, are shown in Table 2. Each category
name is deliberately neutral rather than directional, even if
seemingly obviously negative, as participants were asked to
describe whether these are positive or negative based on their
perception, as described later. Emotional and empathetic were
kept separate as the emotional stereotype category typically
reflected hysterical or irrational responses, whereas the empa-
thetic stereotype category dealt more with interpersonal skills and
maternal tendencies. Credibility, worth and undeserving also
appear closely related but the differences are quite specific.
Credibility focuses on whether women are seen as competent and
experienced or as somehow lesser than their male counterparts.
Worth specifically refers to whether women are perceived as
being worthy of support, professional development or any other
form of investment from employers. Undeserving is tied to
credibility but was kept within its own category due to the
comparatively common responses related to women being lucky
to have achieved what they have, and the implication that sexual
or other favors must be related to the woman’s success.

Perceptions of stereotypes. All individual words and phrases
were counted, coded and recorded as they were indicated by the
attendees to be considered positive, negative or both. The most
commonly occurring category was ‘Bitchy’, with stereotypes from
that category appearing 167 times across all groups; just over 13%
of responses (Table 2). ‘Credibility’ was the next most commonly
appearing category with 143 mentions (11.2%) and ‘Appearance’
in third with 130 mentions (10.2%, Table 2). Participants shared
stories and examples during this exercise of how they changed
their behavior based on the stereotype. For example, in naming a
stereotype in the category of ‘Appearance’ one participant
admitted to not wearing skirts at conferences or speaking
engagements anymore after hearing a male scientist make a
comment about a female speaker’s legs while she was on stage.
Another said she purposely did not wear a lot of make-up, put her
hair up and wore her glasses when she taught or gave presenta-
tions, so she would not look ‘pretty’ and would therefore be taken
more seriously.

Unsurprisingly, the identified stereotypes were predominantly
considered negative, especially those in the credibility, judged on
appearance, annoying, confidence, worth, and undeserving
categories (Fig. 1). Categories that were considered to be more
positive included empathetic, nice, efficient, collaborative and
superwoman, however participants indicated that these could also
be considered negative, particularly the empathetic and nice
categories (Fig. 1). The negative nature of the stereotype is
reflected in some of the words and phrases consistently being
raised in the focus groups. A word cloud generated using all
words and phrases collected and used in the coding process
clearly shows ‘bossy’, ‘bitchy’, and ‘emotional’ as the most
commonly occurring (Fig. 2).

An interesting word that was commonly elicited in all
workshops was ‘too’. Usually this was in the context of ‘too
many’, ‘too much’, or ‘too little’ and occasionally replaced or used
in conjunction with ‘overly’. Typically, these were used in relation
to women’s behaviors, for example asking questions (too many),
being emotional, assertive or ambitious (overly/too), or their
general appearance (too pretty) including make up (too much/
little) and age (too old/young). The other words that surfaced
attached to a stereotype were ‘more’ or ‘less’ (e.g., more motherly
than, less serious than); ‘enough’ or ‘lack of’ (e.g., not smart
enough, lack of drive) and ‘not as’ or ‘overly’ (e.g., not as friendly
as or overly friendly).

Confronting personal bias. After identifying the dominant ste-
reotypes, each group was then led through an exercise to ‘flip’ the
stereotype (described further in “Methods” section). The ‘flipping’
exercise created discussion amongst the participants of how they
may be able to respond rather than react to the stereotype and
deflate the negative connotation of the stereotype by making a
measured communication choice. For example, the majority of
the group had witnessed a situation when a woman was referred
to as ‘bitchy’, or some other derogatory word, when she spoke her
mind or stood up to someone in an assertive way; they admitted
to this shaping their behavior in the future. Participants discussed
the implications of when individuals make communication
decisions based on a perceived stereotype versus the situation
at hand.

When looking at a stereotype as positive or negative, and then
flipping it, participants started to look at how they labeled not just
themselves but others in various situations; they were forced to
confront their own bias. During the ‘flipping’ exercise several
participants, in multiple workshops, admitted to feeling annoyed
by other women who demonstrated a stereotype. For example,
in situations where a woman was soft-spoken or shy, some shared
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Table 2 Stereotype categories, with indicative samples, identified through the coding of focus group responses.

Stereotype Category Examples of stereotypes mentioned % of all responses
(n= 1273)

Bitchy Bossy: control freak, micromanage, opinionated, overbearing, hard-nosed 13.1%
Arrogant: cocky vs. competent, takes more credit, negative, condescending, manipulative,
assertive, judgmental/critical
Bitchy: cold, mean, nasty, argumentative, direct, threatening, dragon, difficult, angry, feminazi,
man-eater, sassy

Credibility Lower credibility: inexperienced, ‘lesser” academics, incompetent, junior, young, innocent 11.2%
Intelligence: dumb, questioned more, less critical, stupid, illogical, bad at tech/math/hard science

Appearance Judged on appearance: pretty = not intelligent/professional, too feminine, sexy, butch, girly,
objectified, sexually provocative, sexual

10.2%

Focused on appearance: fashion, shallow, appearance vs. content, vain, too little/much makeup
Passive Self: quiet, shy, timid, soft-spoken, passive, not asking questions, not assertive, not authoritative,

docile, apologetic, cautious, patient, easy-going
8.2%

Others: subject to mansplaining, let others talk over/interrupted
Annoying Annoying: too many questions, talks too much, attention seeking, nagging, gossips, gripe,

talkative, cliquey, catty, too verbal, long-winded
7.8%

Ditzy: hand gestures, move too much, airhead, scatterbrained, bubbly, enthusiastic, fidgeting
Voice: whiny, screechy, shrill, loud

Emotional Emotional, passionate, irrational, overreactive, moody, hormonal 7.5%
Empathetic Empathetic: good listener, respectful, consoles, supportive, good at explaining things, inclusive,

soft skills, understanding, thoughtful
6.6%

Maternal: caretaker, soft, service, nurturing, mentor, nannying, supportive, good at teaching,
lab mom

Confidence Confidence: uncertain, lack of self-confidence, tentative, submissive, imposter syndrome, non-
authoritative, non-threatening, intimidated, unflappable

6.1%

Nervous mannerisms: qualifying statements, shaky voice, twirling hair, uptalk, high pitched,
nervous, stuttering

Ambition Ambitious, aggressive, competitive, career-oriented, outspoken, pushy, persistent, trying too hard,
deceitful, show off, deceptive

5.3%

Nice Nice/pleasant, sweet, polite, too friendly/not friendly enough, accommodating, warm,
compassionate, personable, sociable, relatable

4.7%

Efficient Well-prepared, efficient, conscientious, rational, organized, logical, boring, perfectionist, anal,
strict, articulate, detailed, honest, professional

4.3%

Weak Sensitive, not thick skinned, physically weak, soft, fragile, princess, delicate, flimsy, non-
threatening, vulnerable, meek

3.5%

Worth Waste of time, potential mom (will leave soon), put family over career, token/filling a quota, non-
committed

3.3%

Undeserving “Lucky,” riding coat-tails, does not contribute equally, slept way to top/slutty/whore, teacher’s pet,
tokenism, flirtatious

2.6%

Collaborative Collaborative, recognize others, facilitator, not taking credit “we” vs. “I”, welcoming, agreeable, not
responsible

2.2%

Superwoman Smart, creative, works harder, strong, fierce, resilient, role model, superwoman, adventuresome,
creative, powerful

2.0%

Administrator Admin/service duties, outreach, note taker, secretarial, menial tasks 1.3%

A total of 1273 words or phrases were collected.

Fig. 1 Perceptions of each stereotype calculated as a percentage of the
total responses. Individual focus groups rated each stereotype within the
category as either negative, positive or both. Stereotypes are listed from
most negatively perceived to least.

Fig. 2 Word cloud showing most commonly occurring words and phrases
elicited via focus groups. The larger the word, the more frequently it
appeared in the data.
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they were angry or annoyed at the speaker because they felt the
individual perpetuated the stereotype that women are meek and
do not have strong opinions. They reacted as if this made it worse
for other women, instead of focusing on how they can help the
other person be more confident or be heard, or that it might even
be a calculated choice. Participants within each workshop were
asked for a show of hands whether they had applied the identified
negative stereotypes to other women themselves. Consistently
95–100% of participants at each workshop indicated that
they had.

Discussion
Our results show the top three stereotype categories for women in
science who publicly communicate their work as ‘Bitchy’, lack of
‘Credibility’, and judged on ‘Appearance,’ with the specific ste-
reotype words that surfaced the most being ‘bossy’, ‘bitchy’, and
‘emotional’, with ‘motherly’ in a close fourth. The top perceived
stereotypes are consistent with prior studies that found women
are judged more on personality and appearance, perceived as less
credible than their male colleagues and are expected to be ‘warm
and nurturing’ (Carli et al., 2016; Heilman and Okimoto, 2007;
Mitchell and Martin, 2018). Responses to the ‘Empathetic’ and
‘Nice’ categories in this study showed that participants had mixed
positive and negative associations, which may indicate that
women were often judged more harshly when they did not
conform to this stereotype, which is consistent with results in
earlier studies (Ellemers, 2018; Heilman and Okimoto, 2007;
Mitchell and Martin, 2018).

The results also show the majority of stereotypes women face
when communicating are perceived to be negative. The negative
perception of the stereotypes may be in part due to participants’
experience, which is consistent with the literature showing ste-
reotypes perpetuate gender based career disadvantages and
behavior expectations for women in STEM (Knobloch-Wester-
wick et al., 2013; Madera et al., 2009; Weitz, 2018). For example,
many burdensome service expectations for female faculty, which
are not as valued in promotion and tenure decisions, can often be
attributed to the stereotypes that women are more caring,
motherly, administrative and outreach oriented. This is supported
by the predominantly negative perception of the ‘Administrator’
category in this study.

Although the categories of ‘Nice’ and ‘Empathetic’ were more
positively regarded in this study, previous research has shown
that being portrayed as ‘caring’ is not necessarily helpful for
career prospects for women in STEM. Women who are seen as
career oriented, competent and ‘non-traditional’ are often
deemed competent but not warm, whereas those who are deemed
warm are not considered competent (Fiske et al., 2002, 2007) and
this might actually negatively affect job prospects when com-
municated in recommendation letters (Madera et al., 2009). The
stereotype categories of lesser credibility, worth and lower con-
fidence all contribute to women being valued less than their male
colleagues, as shown in the literature regarding lower salaries,
hiring decisions, lower competency ratings, less willingness to
mentor, and fewer invitations to speak at conferences (Moss-
Racusin et al., 2012). Negative gender stereotypes perpetuate bias
and barriers that persist for women in STEM fields including in
career advancement, service burdens, salary, teaching, publishing,
speaking roles, promotion and retention. Perceptions of an
unfavorable, even unfriendly environment, for women in STEM
also has implications for their psychological well-being and
subsequent performance (Settles et al., 2016). This then implies
that negative stereotypical perceptions do not only negatively
affect women, but also the companies and organizations they
work for.

Women are often encouraged into role model positions to
counteract this institutional and societal bias, and close gender
gaps in STEM fields (Diekman et al., 2019). However, this study
shows that underlying implicit biases may be actively counter-
acting any positive contribution to social identity these role
models may make. For example, comments elicited during the
workshop discussions included women admitting to judging
other women more harshly for displaying stereotypical traits such
as being soft spoken. This is consistent with earlier research
which found members of minoritized groups will punish mem-
bers of the same group for public displays of potentially negative
stereotypes (Opie and Phillips, 2015). Similarly, women showed
evidence of stigma consciousness by their acknowledgment of
changing their appearance and/or behavior in order to avoid
negative judgment and stereotypes.

These results then beg the question: without addressing the
underlying gender bias and stereotypical beliefs of individuals,
STEM institutions and society, are we putting women at dis-
proportionate risk by encouraging them to be publicly visible role
models in STEM? By advocating for more women in STEM as
role models, we are asking people who are already minoritized to
counteract a whole raft of existing stereotypes, only to have them
exposed to many of the same and other stereotypes themselves.
Arguably the potential negative impacts are compounded for
individuals who may have multiple minoritized group identities.
What is experienced by a cisgender, middle class, white female
role model in say health or biology, could be vastly different from
a transwoman of a culturally diverse background who works in
chemistry or engineering for example. Future research should
adopt an intersectional lens to gain further understanding of how
stereotypes affect STEM professionals in different disciplines and
contexts.

In addition, as the lack of fit between female gender-based
stereotypes and stereotypes about being a scientist can negatively
impact how women in STEM are evaluated, addressing these
biases and deeply held stereotypes is necessary to ensure more
equitable evaluation (Carli et al., 2016) which has implications for
subsequent career progression and potentially the under-
representation of women at senior levels in STEM fields (Char-
lesworth and Banaji, 2019). Ellmers (2018) argues that change is
unlikely if people do not recognize that stereotypes lie at the root
of gender differences in society and work to identify and correct
their own bias. Therefore, effective training to address and
combat implicit and explicit bias for individuals and institutions
is needed, especially for those in positions of privilege and power.
Bias training is particularly important given previous studies have
shown that when those in positions of power, including but not
restricted to men, do not accept evidence of gender bias there is
actually a higher level of implicit gender bias in their decision
making (Handley et al., 2015; Régner et al., 2019). Previous stu-
dies have shown that ‘habit-breaking’ interventions using strate-
gies such as placing oneself in the perspective of others, thinking
of people as individuals rather than part of a group, or exposure
to counter stereotypical examples can all be useful to address
biases, especially when employed in combination (Charlesworth
and Banaji, 2019). It is also important to recognize the utility of
this training for women in STEM themselves, with both exposure
to female peers and counter-stereotypical role models (male and
female) increasing self-efficacy beliefs about success in STEM
(Cheryan et al., 2011; Stout et al., 2011)

Although men are more likely to hold positions of power in
STEM organizations, a common theme that emerged in the
workshops was that it was not just men who were perpetuating
the problem. Women felt judged and held back by other women,
especially those who had advanced to leadership positions, which
supports the findings of an earlier study which showed the
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tendency of minoritized groups to ‘police’ their own members
who exhibit a stereotype (Opie and Phillips, 2015). Simply,
women may judge other women more harshly who demonstrate a
stereotype, or it may be evidence of the queen bee phenomenon,
or more likely it is simply underlying implicit bias. The knowl-
edge of the existence of negative stereotypes, however unfairly
labeled, may prevent women from speaking up for fear of being
labeled by the stereotype, advocating on behalf of other women or
from appearing publicly in a professional capacity at all.

Bias also presented itself in qualifying words like ‘too’, ‘less
than’ or ‘more’, which set up an invisible line where a behavior is
acceptable, and when it is not. Qualifiers are arbitrary and often
differ from person to person. Words like these may encourage an
us-versus-them mentality and set up a divide between groups,
propagating an environment where the impacts of bias persist
and where women are held to a double standard (Rivera and
Tilcsik, 2019). Who gets to decide what is ‘too much’ or ‘too
little’, or whether someone is ‘more’ or ‘less than’ someone else?
The results of this study imply that there is a preferred amount or
level of these characteristics; a tightrope upon which women in
particular must balance. However, considering there is not an
accepted designation of the ‘preferred’ amount, it is often dictated
by those in a position of power or privilege, shaped by their own
bias and stereotypes.

Being aware of the stereotypes presented here, and the implicit
and explicit bias they perpetuate, is the first step in combating
them. Most people have some level of gendered stereotype bias. A
recent study by UNDP showed that worldwide, 91% of men and
86% of women hold at least one bias against women with regard
to politics, economics, education, violence or reproductive rights
(UNDP, 2020). By acknowledging and understanding individual
reactions to stereotypes applied to women in STEM, we better
understand where our own bias may emerge, and are more
equipped to tackle it. It also allows us to more thoroughly
examine the impact that being a role model and communicating
science publicly has on women in STEM. In addition, under-
standing stereotypes and our own reactions to them, may enable
the development of better mechanisms to support women in
STEM who assume role model positions.

This study used conventional qualitative analysis techniques
which provide a baseline overview of perceptions of stereotypes,
rather than a deeper analysis or development of theory. Future
work may wish to build upon the results presented here to
develop more fulsome understandings of the relationship between
these stereotypes and lived experience of women and other
minoritized groups in STEM, which could be further supported
through the inclusion of participant demographic data. This
would also allow for latent analysis of content to provide deeper
and richer data and understanding. The results presented here
were collected from people who had chosen to attend, and par-
ticipate in, a workshop specifically about stereotypes and women
in STEM. Future studies may wish to broaden this participant
pool to gather perceptions of those not inherently interested in
the topic. In addition, as all but one of the workshops was
marketed to scientists identifying as women, further studies may
wish to include male and non-binary scientists.

Conclusion
Role models may be held up as a means of addressing prevailing
stereotypes, however it appears that the equally important ele-
ment of inclusion is being ignored. By encouraging women to be
visible and communicate their work publicly, and then holding
them to double-standards in communication and labeling them
as bitchy, bossy, or undeserving, we are failing. By pushing
solutions that include more women in STEM as role models,

without addressing underlying negative stereotypes they will
face, we may actually be putting those women in a more pre-
carious position. Acknowledging and understanding the multi-
faceted, and often at odds, stereotypes that women in STEM face
when communicating in public is the first step in changing the
narrative and developing better mechanisms to support women
in STEM.

The results presented in this study show that the prevailing
perceptions of the stereotypes applied to women who speak
publicly about their work are largely negative. These are the
perceptions of women who, through participating in this study,
are showing an interest in matters of equity and diversity. Any
attempts to support greater gender equity and inclusion then
must also acknowledge our own biases and deeply held stereo-
types and recognize how they might affect our behavior and
judgment regarding ourselves and others. Creating networks of
support for women and giving them tools and space to address
gender bias in STEM can help in battling discrimination. How-
ever, to truly change the system we must train everyone,
including ourselves and especially those in positions of power and
privilege, to be effective bystanders against gender bias, sexual
harassment, and the perpetuation of negative stereotypes.

Data availability
The datasets generated during and/or analyzed during this study
are not publicly available due to the potential for individuals/
groups to be identified, but are available from the corresponding
author on reasonable request.
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