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ABSTRACT

As the popularity of social media platforms has grown, STEM professionals have
increasingly used them to communicate with broader audiences. The present study
builds on the stereotype content model and gender schema theory by testing how
exposure to an Instagram image of a woman scientist with a visible disability or an
Instagram image of a women scientist without a visible disability shapes
stereotypes of scientists. The study also investigates how patterns of social media
use predict these stereotypes. The analyses draw on an experiment embedded in a
national online survey (N = 1,050). The results indicate that seeing an image of a
woman scientist with a visible disability led respondents to perceive scientists as
warmer but not as more competent. Similarly, seeing an image of a woman
scientist without a visible disability fostered perceptions of scientists as warmer but
not as more competent. The results also reveal that overall Instagram use
predicted more favorable perceptions of scientists. The findings extend theoretical
accounts regarding stereotypes of scientists while also carrying implications for the
use of Instagram and other social media platforms to promote positive perceptions
of STEM professionals and counter barriers confronting women, including women
with disabilities, in STEM professions.
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Social Media and STEM Stereotypes: Effects of Seeing
Women Scientists with and without Visible Disabilities

As social media use has increased, research into its effects on public perceptions of
science, technology, engineering, and mathematics (STEM) professionals has also
expanded. For example, studies have shown that overall social media use is
associated with greater trust in scientists (Huber et al., 2019) and that exposure to
specific messages on social media platforms such as Facebook and YouTube can
influence attitudes toward scientists (Brewer & Ley, 2017, 2021). Such perceptions,
in turn, can shape interest in STEM education and careers (Blickenstaff, 2005;
Gokhale et al., 2015; Steinke et al., 2006, 2009; Wyer, 2003).

In addition, social media messages may carry implications for who pursues STEM
professions. Long-standing social, cultural, and institutional barriers based on
gender (Hill et al., 2010), race and ethnicity (Malcolm et al., 1976; Ong et al.,
2011), disability status (Booksh & Madsen, 2018; Sarju, 2021; Yerbury & Yerbury,
2021), and other social identities have contributed to ongoing patterns of exclusion
and underrepresentation in STEM education and careers. In the United States, for
example, women made up only 34% of the STEM workforce in 2019—an increase of
2% from 2010 (National Science Board, 2022). Furthermore, the logic of “double
binds” highlights how women of color (Malcolm et al., 1976; Ong et al., 2011) and
women with disabilities (Grant & Zwier, 2011; Naples et al., 2019) may face
compounding barriers in STEM education and workplaces.! Messages on social
media platforms can reinforce such barriers by replicating historical disparities in
representation (Welbourne & Grant, 2016; Brewer & Ley, 2021) or, alternatively,
counter stereotypes of STEM professionals and raise awareness of inequities in
STEM professions (Brewer & Ley, 2017).

As a social media platform that is both broadly used and especially popular among
women (Pew Research Center, 2024), Instagram could play an important role in
shaping perceptions of STEM professionals. As of 2023, 47% of the US public—
including 54% of US women—reported using the site (Gottfried, 2024). Moreover,
Instagram prominently features science-themed content (Jarreau et al., 2019b;
Phillips et al., 2022; Su et al., 2021). As of 2024, National Geographic was the 14th
most followed account on the site, and NASA (the National Aeronautics and Space
Administration) ranked 40th (Not Common, 2024). Looking beyond institutional
actors, thousands of STEM professionals have launched their own Instagram
accounts. These include many accounts run by individual women, such as
Samantha “Science Sam” Yammine (who had more than 150,000 followers as of
2024); they also include accounts highlighting diverse women in science, such as
Women Doing Science (almost 100,000 followers).

Some observers have criticized the idea of using Instagram to promote a more
positive and inclusive image of STEM, arguing that such an approach takes “time
away from research,” may emphasize a “narrow representation of femininity,” and
cannot substitute for addressing structural barriers through “policy changes at
institutional and governmental levels” (Wright, 2018). However, other observers
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have argued that the platform provides a potential tool for fostering greater trust in
STEM professionals and addressing disparities in STEM (Phillips et al., 2022;
Yammine et al., 2018). Investigating the site’s potential as a platform for
challenging stereotypes of scientists, one recent study tested how exposure to
Instagram images influenced perceptions of scientists (Jarreau et al., 2019a).
Drawing on the stereotype content model (Fiske et al., 2002), which highlights
warmth and competence as two key dimensions of stereotyping, the study showed
that seeing Instagram selfies of scientists—particularly women scientists—increased
perceptions of scientists as trustworthy while decreasing stereotypes of them as
being male (Jarreau et al., 2019a).

The present study revisits this line of inquiry while incorporating an intersectional
perspective on gender and disability status. Research on intersectionality highlights
how individuals with multiple marginalized identities revolving around gender, race,
and other social attributes face intersecting and mutually amplifying barriers of
discrimination (Crenshaw, 1989). Given that women with disabilities face
intersecting barriers based on sexism and ableism (Grant & Zwier, 2011; Naples et
al., 2019), the present study considers whether audience members respond
differently to seeing an Instagram image of a woman scientist with a visible
disability or an Instagram image of a woman scientist without a visible disability.
Reflecting the image-driven nature of Instagram, the study focuses on visible
disability as a first step toward a broader understanding of social media
representations of women STEM professionals with disabilities (while bearing in
mind that not all disabilities are visible and that not all disabled people choose to
self-identify publicly as disabled or are in socially supported positions to do so).

To these ends, the present study builds on the stereotype content model (Fiske et
al., 2002; Jarreau et al., 2019a) in examining how both exposure to specific social
media images of women scientists and patterns of social media use may be linked
to perceptions of scientists as warm and competent. The study also draws on
gender schema theory (Bem, 1993; Campbell, Shirley, & Candy, 2004), which
highlights how people form schemas, or mental frameworks, about gender early in
life as well as how media messages can influence schemas about gender and
science and how such schemas, in turn, can shape self-images as scientists and
aspirations regarding science (Steinke, 2017; Steinke & Duncan, 2023; Steinke &
Long, 1996; Steinke & Tavarez, 2017). The analyses use data from a national
survey in which respondents were randomly assigned to see an Instagram image of
a woman scientist with a visible disability, an Instagram image of a woman scientist
with no visible disability, or no image. To provide a broader look at what factors
predict perceptions of scientists, this survey also captured respondents’ media
habits, including social media use (Brewer & Ley, 2021; Dudo et al., 2011; Huber et
al., 2019; Jarreau et al., 2019a), as well as their political and religious values (Funk
et al., 2020; Krause, 2023; Nisbet et al., 2002). The findings extend theoretical
accounts of stereotypes in the context of STEM professions along with intersectional
perspectives on gender, disability, and barriers to such professions. The findings
also carry implications for the practice of using social media platforms such as
Instagram to counter stereotypes of STEM professionals.
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STEREOTYPES OF SCIENTISTS, MEDIA MESSAGES, AND MEDIA EFFECTS
Faced with the challenge of forming evaluations in a complex and cognitively
demanding social environment, people often base their judgments on stereotypes,
or “pictures in [their] heads” of groups (Lippmann, 1922, p.1). The stereotype
content model identifies two dimensions of stereotypes as particularly important for
social judgments: perceptions of traits related to warmth such as friendliness and
sociability, and perceptions of traits related to competence such as intelligence and
skill (Fiske, 2018; Fiske et al., 2002). In terms of the model’s key dimensions,
members of the US public perceive scientists as relatively competent but less warm
(Fiske & Dupree, 2014; Jarreau et al., 2019a). Consistent with this pattern, US
residents tend to see scientists as trustworthy and dedicated people working for the
good of humanity but also as peculiar and socially distant (Besley et al., 2021;
Brewer & Ley, 2021). The former stereotypes may promote trust in scientific
research along with interest in STEM professions (Huber et al., 2019), but the latter
stereotypes could discourage pursuit of STEM education and careers (Blickenstaff,
2005; Gokhale et al., 2015; Steinke et al., 2006, 2009; Wyer, 2003).

In addition to stereotyping scientists’ traits, people hold stereotypes about who can
be a scientist. In particular, members of the US public have historically tended to
stereotype scientists as men (Chambers, 1983; Miller et al., 2018), a pattern
reflecting broader gender schemas typically formed in childhood (Bem, 1993;
Campbell, Shirley, & Candy, 2004). These stereotypes can act as barriers to
participation in STEM by women (Cheryan et al., 2013; Steinke, 1997),
discouraging them from developing wishful identification with scientists (Long et al.,
2010) and possible selves as scientists (Steinke et al., 2009) while also
underpinning individual and institutional gender-based discrimination. Furthermore,
members of the US public tend to perceive women as warmer but less competent
than men (Eagly et al., 2020; Fiske, 2018). Thus, stereotypes of scientists as colder
but more competent and stereotypes of women as warmer but less competent may
interact to produce gendered patterns in beliefs that reinforce long-standing social
and institutional barriers to participation in STEM professions (Jarreau et al.,
2019a).

Similarly, members of the public tend to associate disabled people with warmth but
not competence (Coleman et al., 2015)—a pattern that can amplify other social and
institutional barriers disabled people face in STEM education and occupations
(Booksh & Madsen, 2018). Furthermore, stereotypes of social groups can intersect
in reinforcing ways. For example, women with disabilities may confront particularly
negative evaluations of their competence (Coleman et al., 2015) that contribute to
the “double discrimination” against them (Lloyd, 1992, p.212).

Given that many members of public have little direct social contact with the STEM
community (Steinke et al., 2007, 2009), they may rely on media messages in
forming their schemas regarding STEM professionals (Steinke, 2017; Steinke &
Duncan, 2023; Steinke & Long, 1996). In some cases, such messages can reinforce
dominant stereotypes of scientists. For example, Hollywood films and prime-time
television shows have often portrayed scientists as capable and dedicated but also
as strange and solitary (Brewer & Ley, 2021; Dudo et al., 2011; Gerbner, 1987).

151



International Journal of Gender, Science and Technology, Vol.16, No.2

Similarly, meme-based internet GIFs tend to portray scientists as competent but
cold (Fujiwara et al., 2022). In addition, traditional media such as films (Cave et
al., 2023; Steinke & Tavarez, 2017; Weingart et al., 2003) and television programs
(Aladé et al., 2021; Dudo et al., 2011; Geena Davis Institute, 2018, 2024) and
social media such as Twitter, now rebranded as X (Ke et al., 2017), and YouTube
(Welbourne & Grant, 2016; Brewer & Ley, 2021) have tended to underrepresent
women as scientists. Meanwhile, popular media have seldom depicted disabled
scientists, with some notable exceptions invoking villainous deviance through tropes
such as the stereotypical *mad scientist” (Brewer & Ley, 2021; Weingart et al.,
2003). Such media depictions, in turn, can influence audience members’
perceptions of scientists and attitudes toward science through cultivation effects
reflecting long-term exposure to dominant portrayals (Dudo et al., 2011; Gerbner,
1987; O’Keeffe, 2013) as well as through single exposures to specific messages
(Bond, 2016; Brewer & Ley, 2021; Steinke et al., 2007).

At the same time, members of the public may encounter media messages that
challenge stereotypes of STEM professionals. Looking at traditional media, both
Hollywood movies (Jackson, 2011; Simis et al., 2015; Steinke, 1999) and
entertainment television programs (Geena Davis Institute, 2019; O’Keeffe, 2013)
have featured counter-stereotypical portrayals of women scientists. Likewise, some
movies and television shows have depicted disabled scientists as helpful assistants
or sympathetic antagonists, though disabled scientist protagonists remain rare
among Hollywood heroes (Brewer & Ley, 2021). Over the past decade and a half,
scientists and science communicators have also used social media platforms to
challenge stereotypes of science and build support for a more inclusive vision of
science. In the early 2010s, the Tumblr site This Is What a Scientist Looks Like
posted images of diverse scientists to counter the stereotype of a “white man in a
white lab coat” (DiChristina, 2012), and YouTube science channel host Emily Graslie
posted a widely viewed video discussing the sexist comments she had received
from viewers (The Brain Scoop, 2013). Similarly, numerous women scientists used
the Twitter hashtag #distractinglysexy to challenge sexist comments made by a
prominent biochemist in 2015 (Chappell, 2015). By countering stereotypes,
challenging sexism, and presenting images of diverse role models in science, such
messages can reshape perceptions of scientists and attitudes toward science
(Geena Davis Institute, 2019; O’Keeffe, 2013; Steinke et al., 2022). For example,
exposure to Graslie’s YouTube video increased awareness of sexism in science while
fostering more positive perceptions of scientists (Brewer & Ley, 2017).

In exploring the effects of social media messages and social media use on
stereotypes of STEM professionals, it is important to consider each platform’s
specific affordances (Treem & Leonardi, 2013), that is, “things that it allows and
makes easy versus things that are not possible or difficult” (Tufekci, 2014, pp.506-
507). The architecture and features of a particular platform can facilitate certain
types of uses over others: for example, the design of Facebook encourages private
communication by mutual consent with “friends” whereas the design of Twitter (X)
encourages more public-facing communication to “followers” (Gerbaudo, 2012;
Tufekci, 2017). Such affordances can also carry implications for audience
engagement with and responses to science (Hendriks et al., 2020): as a case in
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point, Facebook’s affordances facilitated the rapid mobilization of scientists and
activist groups in cities around world to participate in the 2017 March for Science
(Ley & Brewer, 2018). Of particular relevance for the present study, Instagram’s
design encourages the sharing of images, including self-portraits or “selfies”
(Butkowski et al., 2020). Building on the platform’s affordances, women scientists
have created individual accounts (Yammine et al., 2018) and organizational
accounts such as Women Doing Science (Phillips et al., 2022) that challenge
stereotypes of science by sharing images of diverse scientists.

To test the effects of such images, one recent study drew on a survey experiment
in which respondents were randomly assigned to view different images (Jarreau et
al., 2019a). Some respondents saw Instagram selfies of scientists, while others saw
images of lab equipment or no image. The researchers found that seeing images of
scientists—particularly women scientists—increased perceptions of scientists as
warm but did not increase perceptions of them as competent. Respondents who
saw selfies of women scientists were also less likely to perceive science as a
stereotypically male activity. Moreover, the survey found a relationship between
overall Instagram use and perceiving scientists as warm but no relationship
between Instagram use and perceiving scientists as competent.

These results highlight the potential role of social media platforms in shaping
stereotypes of scientists while also raising new questions about such platforms’
effects. For example, how will members of the public respond to social media
images of women scientists with visible disabilities? Though members of this group
may not be as prominent on social media as women scientists without visible
disabilities, a number of women with disabilities working in science have used social
media platforms, including Instagram, to communicate with broader audiences and
challenge ableism in science (e.g., @disabledSTEM, @cortdoesscience, and
@oisforoviraptor). Thus far, however, research has paid relatively little attention to
the impact of such communication.

RESEARCH QUESTIONS AND HYPOTHESES

Building on previous research into how social media messages can shape
stereotypes of scientists (Brewer & Ley, 2017, 2021; Jarreau et al., 2019a), the
present study begins by revisiting whether exposure to Instagram images of
women scientists can influence such stereotypes. Specifically, it focuses on the two
key dimensions of the stereotype content model: warmth and competence.
Previous findings suggest a positive effect on perceptions of warmth (Jarreau et al.,
2019a). On the other hand, it is less clear whether exposure to social media images
of women scientists will influence perceptions of scientists as competent (Jarreau et
al., 2019a), particularly given enduring stereotypes of women as warmer but less
competent (Eagly et al., 2020; Fiske, 2018). With this in mind, the study tests the
following hypotheses:

H1A: Seeing an Instagram image of a woman scientist will increase
perceptions of scientists as warm.
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H1B: Seeing an Instagram image of a woman scientist will increase
perceptions of scientists as competent.

Drawing on an intersectional approach that addresses compounding gender-based
stereotypes and ability-based stereotypes (Lloyd, 1992; Naples et al., 2019), the
present study also asks the following questions:

RQ1A: Will seeing an Instagram image of a woman scientist with a visible
disability and seeing an Instagram image of a woman scientist without a
visible disability yield different effects on perceptions of scientists as warm?

RQ1B: Will seeing an Instagram image of a woman scientist with a visible
disability and seeing an Instagram image of a woman scientist without a
visible disability yield different effects on perceptions of scientists as
competent?

Given the potentially reinforcing stereotypes of women and disabled people as
warmer but less competent (Coleman et al., 2015), one possibility is that exposure
to an image of a woman scientist with a visible disability will lead audience
members to perceive scientists as warmer but also as less competent, relative to no
exposure or exposure to an image of a woman scientist with no visible disability.
However, previous research has not compared the effects of such images.

In addition to testing the effects of exposure to specific social media images, the
present study examines the potential roles of broader patterns in social media use,
particularly Instagram use, in predicting stereotypes of scientists. Building on
findings that overall social media use is associated with greater trust in scientists
(Huber et al., 2019) and that Instagram use is associated with perceptions of
scientists as warm (Jarreau et al., 2019a), this study hypothesizes the following:

H2A: Instagram use will be positively related to perceiving scientists as
warm.

H2B: Instagram use will be positively related to perceiving scientists as
competent.

Researchers have identified multiple mechanisms that could underlie such
relationships, including the effects of social recommendations and personal contact
through social media (Huber et al., 2019) along with social learning from media
models (O'Keeffe, 2013; Steinke & Long, 1996). Moreover, parasocial identification
with scientists in the media reflecting perceived vicarious relationships with these
figures may shape broader perceptions of scientists and, thus, wishful identification
with and possible selves as scientists (O’Keeffe, 2013; Steinke et al., 2012).

Though the present study focuses on Instagram use, it also considers other forms
of media use that may predict perceptions of scientists. Research drawing on
cultivation theory (Gerbner & Gross, 1976) suggests that exposure to dominant
portrayals of science in television can cultivate perceptions of scientists (Dudo et
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al., 2011; Gerbner, 1987); in particular, recent research suggests that overall
television viewing is linked to perceiving scientists as good (Brewer & Ley, 2021).
Similarly, research taking a genre-specific approach to cultivation has shown that
science fiction viewing (Brewer & Ley, 2021) and news use (Dudo et al., 2011;
Nisbet et al., 2002) can shape attitudes about science and scientists. The role of
news use can also differ across outlets: in the case of US news media, for instance,
use of the relatively conservative and science-skeptical Fox News cable channel and
use of its more centrist or liberal-leaning television news counterparts can be
related to perceptions of scientists in contrasting ways (Hmielowski et al., 2014;
Krause, 2023). Furthermore, use of other social media platforms with differing
affordances may predict perceptions of science and scientists (Huber et al., 2019).
For example, one study found that exposure to a YouTube video challenging sexism
in science led to more favorable attitudes toward science (Brewer & Ley, 2017),
while another study found that Facebook posts featuring humorous messages about
science fostered more favorable perceptions of scientists (Brewer & Ley, 2021).

The present study considers the potential role of audience members’ values, as
well. Members of the public often base their beliefs about science on ideological
orientations and religious worldviews (Funk et al., 2020; Nisbet et al., 2002); thus,
these values may also shape perceptions of scientists. Looking at the US public, one
recent study found that both conservatism and religiosity were negatively related to
perceptions of scientists as warm (Krause, 2023).

METHODS

The data for this study came from a national online survey of US residents. The
survey was designed by the authors and conducted by Qualtrics on April 6-13,
2021. The 1,050 respondents were sampled from Qualtrics panels, with quotas to
match population values on gender, race, education, income, and region of the
country. Of the respondents, 51% self-identified as women, and 47% self-identified
as men; 1% self-identified as non-binary or a third gender. In terms of race and
ethnicity, 17% self-identified as Black, 23% as Hispanic, and 10% as Asian
American. The mean age in years was 45.99 (SD = 20.10). Highest level of formal
education completed was captured on a six-category scale (coded to range from 0O
to 5): no high school diploma (5%), high school graduate (25%), some college
(23%), 2-year college degree (12%), 4-year college degree (23%), or
postgraduate degree (13%). Income was measured on a 12-point scale, with a
mean of 5.18 (SD = 3.32). The survey did not use probability sampling; thus,
caution is warranted in generalizing the results to the US population. In addition,
the sample is not necessarily representative of Instagram users, who tend to be
relatively young and are more likely to be Black, Hispanic, or Asian (Gottfried,
2024).

Treatments

Following Jarreau et al. (2019a), the experimental design focused on exposure to
Instagram images. Each participant was randomly assigned to one of two treatment
conditions or a control condition. Participants in the control condition (n = 354) did
not receive any image and served as the baseline for comparison. Those in the
treatment conditions were asked to read an Instagram post. Two different versions
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of the post were designed based on input from seven advanced undergraduate
communication students familiar with the platform. Both versions included the
same account name (Lydia.lab), profile photograph (a stock image), caption (*I'm
so proud to have worked with my colleagues on the COVID-19 vaccine!”), and
hashtag (#sciencematters). The main image in each post was a cropped stock
photograph of a white woman in the foreground and a white man in the
background; both versions featured the same models wearing white lab coats. The
woman was wearing goggles and sitting at a table with lab equipment while holding
a test tube and pen. In the visible disability condition (n = 343), participants
received a version of the post showing the woman using a wheelchair (see Figure
1). In the no visible disability condition (n = 353), participants received a version of
the post where no wheelchair was visible in the image (see Figure 2). This design
allowed for testing the impact of specific images by comparing whether their effects
differed relative to no image and relative to one another. However, it did not allow
for testing the effects of these images relative to other possible images, such as
images featuring only men or images featuring only women, or for testing the
effects of images in a more naturalistic social media setting—two limitations the
discussion revisits.

Dependent variables

After viewing their treatment image—or, in the case of the control condition, no
image—participants were asked a series of questions measuring the study’s key
dependent variables.

Perceptions of scientists as warm were captured by two items asking respondents
how well “friendly” and “sociable” described “scientists in general.” Response
options ranged on a five-category scale from extremely well (coded as 4) to not
well at all (0). Given that responses to the two items were strongly correlated with
one another (r = 0.68; p < 0.01), they were averaged to create an index (M =
2.51; SD = 0.92).

Perceptions of scientists as competent were captured by two items asking
respondents how well "competent” and “intelligent” described “scientists in
general.” These items used the same response options as before, coded in the
same way. Responses to the items were strongly correlated with one another (r =
0.69; p < 0.01) and, thus, were averaged to create an index (M = 2.82; SD =
0.93).

Media use measures
The survey also included measures of Instagram use and other forms of media use.

Social media use was captured by a series of items asking respondents how often
they used Instagram (M = 1.39; SD = 1.32), Facebook (M = 1.88; SD = 1.27),
Twitter (M = 1.04; SD = 1.23), and YouTube (M = 1.88; SD = 1.18). Response
options included nearly every day (3), a few times a week (2), a few times a month
(1), and less often (0).
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Overall television viewing (M = 3.03; SD = 1.60) was measured by a question
asking, “On the average day, how much time do you spend watching television
shows and movies (including viewing on a computer or mobile device)?” Responses
ranged from four or more hours (4) to none (0).

Instagram ® O ©

ﬂ lydia.lab

© QY W

lydia.lab I'm so proud to have worked with my
colleagues on the COVID-19 vaccine!
#sciencematters
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Figure 1. Instagram treatment depicting a woman scientist with a visible disability
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Figure 2. Instagram treatment depicting a woman scientist with no visible disability
Science fiction viewing was measured by an item asking respondents how often
they watched science fiction shows (M = 1.11; SD = 1.07), using the same options
and coding as the social media use measures.

Television news viewing was captured by an index (M = 1.39; SD = 1.32; a = 0.74)
created by averaging across three items asking how often respondents watched
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CNN, MSNBC, and national network television news on ABC, CBS, or NBC. These
items used the same response options and coding as the social media use items.

Fox News viewing was measured by a parallel item asking respondents how often
they watched the Fox News Channel (M = 1.18; SD = 1.18).

Following science news was measured by an item asking respondents how closely
they followed such news (M = 1.59; SD = 0.99): very (3), somewhat (2), not too
(1), or not at all (0).

Background variables
The analyses controlled for political ideology and religiosity, as well.

Political ideology was captured through a standard seven-category scale (M = 3.32;
SD = 1.79) ranging from very conservative (6) to very liberal (0).

Religiosity was measured by an item asking respondents how important religion
was in their life (M = 1.86; SD = 1.09), with options ranging from very (3) to not at
all (0).

In addition, the analyses included controls for a set of demographics variables:
gender, race and ethnicity, age, and education.

RESULTS

The first set of analyses used a pair of one-way ANOVAs to test whether the image
treatments affected perceptions of scientists. Consistent with H1A, the treatments
significantly influenced perceptions of scientists as warm, F(2,1047) = 7.37, p <
0.01. The size of this effect was small, n? = 0.01 (see Cohen, 1977). Post-hoc
Bonferroni tests showed that participants who received the image of a woman
scientist with a visible disability (M = 2.49; SD = 1.00; p < 0.05) and those who
received the image of a woman scientist with no visible disability (M = 2.42; SD =
1.00; p < 0.05) were more likely than control participants (M = 2.21; SD = 0.95)
to view scientists as warm. However, the treatments did not significantly affect
perceptions of scientists as competent, F(2,1047) = 2.24, p > 0.10. Thus, the
results did not support H1B. Nor did the effects of the treatments on perceptions of
scientists as warm (RQ1A) or competent (RQ1B) differ depending on whether the
image showed a woman scientist with a visible disability or one with no visible
disability.

A series of supplementary two-way ANOVAs tested whether the effects of the
treatments on perceptions of scientists as warm and competent differed across
respondent gender and respondent age (recoded as 0 if age < 30 and 1 if age >
30). These analyses revealed no significant interactions between experimental
condition and gender or between condition and age. Given the ideological
polarization in US public opinion toward both science in general (Funk et al., 2020)
and the specific topic of COVID-19 (Kerr et al., 2021), which the image caption
mentioned, another set of two-way ANOVAs tested whether the treatments
interacted with political ideology. No significant interactions emerged between
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condition and ideology. In short, the effects of the images were not discernibly
stronger among women than among men; neither were they stronger among young
respondents than among older respondents, nor stronger among liberals than
among conservatives.

A set of regression analyses tested how a broader range of factors predicted the
key dependent variables. The model for each dependent variable included indicator
variables for assignment to the two treatment conditions (for each, 1 = yesand 0 =
no), the media use measures, and the background variables (see Table 1). The
results for the treatment variables replicated the findings from the one-way
ANOVAs: assignment to either image treatment led to perceiving scientists as
warmer (for the visible disability treatment, b = 0.31; p < 0.01; for the no visible
disability treatment, b = 0.24; p < 0.01) but did not influence perceptions of
scientists as competent.

In addition, these analyses tested whether Instagram use predicted perceptions of
scientists. Consistent with H2A, the results revealed a positive and significant
relationship between Instagram use and perceptions of scientists as warm (b =
0.07; p = 0.05). A similar relationship emerged between Instagram use and
perceptions of scientists as competent (b = 0.08; p < 0.05), supporting H2B.

Turning to other forms of media use, the analyses found that frequent Facebook
users were particularly likely to see scientists as competent (b = 0.05; p < 0.05).
No other forms of social media use were significantly related to perceptions of
scientists as warm or competent. Nor did science fiction viewing predict these
perceptions. However, overall television viewing went hand in hand with seeing
scientists as more competent (b = 0.06; p < 0.05). Moreover, television news
viewing was positively related to seeing scientists as warm (b = 0.25; p < 0.01)
and competent (b = 0.18; p < 0.01). Similarly, following news about science was
positively related to perceptions of scientists as warm (b = 0.17; p < 0.01) and
competent (b = 0.15; p < 0.01). By contrast, Fox News viewing was negatively
related to seeing scientists as competent (b = -0.06; p < 0.05); this pattern could
reflect polarization in the specific context of COVID vaccines and/or broader
polarization in views of science.

Among the background factors, political ideology did not predict either of the key
dependent variables. Meanwhile, religiosity was positively related to seeing
scientists as warm (b = 0.12; p < 0.01) and competent (b = 0.07; p < 0.01).
Compared to men, women were more likely to see scientists as competent (b =
0.12; p < 0.05). Black respondents were particularly unlikely to see scientists as
competent (b = -0.39; p < 0.01), a pattern which may reflect broader distrust in
science based on a long history of racial discrimination and exploitation (Corbie-
Smith et al., 1999; Freimuth et al., 2001); looking beyond the treatments in this
study, exposure to Instagram images of Black scientists might counter this pattern.
In addition, education was positively related to seeing scientists as competent (b =
0.05; p < 0.05). No other significant relationships emerged between the
background factors and the key dependent variables.
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Table 1. Predicting perceptions of scientists as warm and competent

Scientists as warm

Scientists as competent

Image with visible disability

Image with no visible disability

Instagram use

Facebook use

Twitter use

YouTube use

Overall television viewing
Television news viewing
Fox News viewing
Science fiction viewing
Following science news
Political ideology
Importance of religion
Identifies as a woman
Identifies as Black
Identifies as Hispanic
Identifies as Asian American
Age

Education

Constant

Adjusted R?
N

0.31%*
(0.07)
0.24%%*
(0.07)
0.07%
(0.03)
0.04
(0.02)
0.03
(0.03)
0.03
(0.03)
0.05
(0.02)
0.25%x*
(0.04)
-0.04
(0.03)
0.01
(0.03)
0.17%%*
(0.03)
0.03
(0.02)
0.12%*
(0.03)
0.08
(0.06)
-0.15
(0.08)
-0.02
(0.08)
-0.01
(0.10)
-0.004
(0.002)
-0.01
(0.02)
1.15%%*
(0.17)

0.21
1044

0.00
(0.07)
-0.12
(0.07)
0.08%**
(0.03)
0.05%
(0.03)
0.01
(0.03)
0.03
(0.03)
0.06%*
(0.02)
0.18%%*
(0.04)
-0.06*
(0.03)
-0.02
(0.03)
0.15%*
(0.03)
-0.03
(0.02)
0.07**
(0.03)
0.12%
(0.06)
-0.39%*
(0.09)
-0.12
(0.08)
-0.03
(0.10)
0.004
(0.002)
0.05%
(0.02)
1.79%%*
(0.17)

0.17
1044

Notes: * p < 0.05; ** p < 0.01. Table entries are Ordinary Least Squares regression

coefficients, with standard errors in parentheses.
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A series of supplementary regression analyses tested whether respondent gender or
age moderated the extent to which Instagram use predicted perceptions. These
analyses revealed no significant interactions. Thus, the results for Instagram use
did not vary discernibly across gender or age.

DISCUSSION

This study sought to test how exposure to Instagram imagery of a woman scientist
with or without a visible disability and overall Instagram use are linked to
stereotypes of scientists. Taken together, the results highlight the potential for
Instagram to foster positive perceptions of scientists—and, more broadly, STEM
professionals. At the same time, the findings suggest limitations on the extent to
which Instagram images of women scientists with or without visible disabilities may
foster perceptions of competence.

A key finding from the experimental portion of the study was that seeing an image
of a woman scientist led respondents to perceive scientists as warmer. Such a
result follows from the stereotype content model (Fiske et al., 2002) and gender
schema theory (Bem, 1993; Steinke, 2017; Steinke & Duncan, 2023). Specifically,
it dovetails with previous findings regarding how Instagram images of scientists can
influence audience members’ perceptions (Jarreau et al., 2019a). Moreover, such
an effect emerged in the present study when participants saw a woman scientist
with no visible disability and when they saw a woman scientist with a visible
disability—a pattern which suggests that images of disabled women scientists can
help to bolster perceptions of scientists’ warmth, just as images of scientists with
no visible disabilities had previously been found to do.

On the other hand, seeing an image of a woman scientist with or without a visible
disability had no discernible impact on perceptions of scientists as competent. Thus,
the results speak to a potentially gendered pattern in how people respond to
images of women STEM professionals, particularly given widely held stereotypes
among the public that cast women as warmer but less competent than men (Eagly
et al., 2020; Fiske, 2018). The absence of evidence for Instagram image effects on
perceptions of scientists’ competence may reflect the durability of gender schemas
regarding science (Long et al., 2001; Steinke et al., 2007)—a tenacity reinforced by
both the decades-spanning history of media stereotypes minimizing the expertise
and contributions of women in STEM (Aladé et al., 2021; Cave et al., 2023; Dudo et
al., 2011; Geena Davis Institute, 2018, 2024; Steinke & Tavarez, 2017; Weingart
et al., 2003) and enduring societal assumptions about who can be a scientist (Hill et
al., 2010; Ong et al., 2011). If there is a silver lining to be found here, it is that the
study’s participants did not evaluate scientists’ competence any more negatively
after viewing images of a scientist who belonged to one or even two groups
(women and disabled people) that the public has historically associated with less
competence (Coleman et al., 2015).

In one key respect, the findings for patterns in social media use reinforced the
experimental results: greater Instagram use went hand in hand with perceiving
scientists as warmer. However, Instagram use also predicted perceptions of
scientists as more competent. One possibility here is that repeated exposures to
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scientists on the platform through habitual use of it may produce effects beyond
those observed in response to single image exposures (in line with a cultivation-
based account; see Brewer & Ley, 2021; O’Keeffe, 2013). If so, then the
proliferation of Instagram accounts featuring women scientists (Phillips et al., 2022;
Yammine et al., 2018) may play a role in generating cumulative impacts on
stereotypes of scientists. More broadly, the findings here speak to how social media
platforms—particularly those with image-sharing affordances (Treem & Leonardi,
2013; Tufekci, 2014)—can serve as tools for shifting public beliefs about what STEM
professionals are like and who can (or should) become one. Given this, future
research might explore potential mechanisms underlying links between social media
use and such beliefs; these mechanisms could include social recommendations,
social contact, modeling, and parasocial identification (Huber et al., 2019; O'Keeffe,
2013; Steinke & Long, 1996; Steinke et al., 2012).

Though this study focused on Instagram use, the results also reinforce arguments
that other forms of media use can predict perceptions of STEM professionals. For
example, overall television viewing predicted perceptions of scientists as
competent—a finding in keeping with previous arguments derived from cultivation
theory that overall television viewing is linked to more positive perceptions of
scientists (Brewer & Ley, 2021). Consistent with previous research (Dudo et al.,
2011; Nisbet et al., 2002), the results also suggest that news use can predict
beliefs about scientists. Viewing television news and following science news were
positively linked to perceptions of scientists as warm and competent, while Fox
News use was negatively linked to perceiving scientists as competent. Here, the
pattern of results may reflect a tendency of mainstream news sources to portray
scientists favorably combined with a more hostile tone of coverage from Fox News
(Hmielowski et al., 2014; Krause, 2023). Last, but not least, among the media
variables, Facebook use predicted perceptions of scientists as warm; this result
extends previous findings that exposure to specific Facebook messages can foster
more positive attitudes toward scientists (Brewer & Ley, 2021).

Limitations and future directions

In weighing the present study’s findings, it is important to consider several
potential limitations of its approach. To begin with, the experimental design was
relatively narrow in terms of the images it presented: both treatments featured a
woman in the foreground and a man in the background. Accordingly, future studies
could include images featuring scientists with different sets of gender identities,
with and without visible disabilities, to provide fuller tests of how representations of
gender and disability in imagery of scientists influence perceptions. The images also
featured only one woman as a model—specifically, a white woman. Thus, the study
did not capture the effects of images featuring women of color. Moreover, the
treatment image featuring a scientist with a visible disability included only one
visual signifier of disability (the use of a wheelchair). Indeed, it is worth noting that
our search of a leading stock image provider’s inventory yielded only one model
representing a woman scientist with a visible disability. To capture how members of
the public respond to a more diverse sample of women scientists, future studies
could include images featuring women of color and women with different types of
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disabilities in testing the potential effects of “"double binds” involving race and
gender (Malcolm et al., 1976; Ong et al., 2011) and “triple binds” involving race,
gender, and disability. Similarly, future research could test the impact of text-based
disability disclosures on social media (such as through information included in an
account’s biographic profile). Furthermore, future research could test whether the
effects of such treatments vary depending on the disability status of the receiver,
which the present study did not capture.

Relatedly, the study’s design cannot disentangle which specific message features
produced the treatment effects observed. These effects could reflect not only the
central image—the woman scientist in the foreground—but also the presence of an
older white male scientist in the background, the laboratory equipment depicted,
the profile name, the caption, and the hashtag. In addition, such effects could
reflect subtle differences across the experimental stimuli (e.g., differences in hand
gestures or image sizes for the individuals depicted). Accordingly, future research
could incorporate additional manipulations to isolate the effects of specific message
features. It is also worth noting that the present study, unlike a previous study on
Instagram imagery and perceptions of scientists (Jarreau et al., 2019a), did not
feature selfies as treatments. However, both that study and this one point to a
shared conclusion: images of women scientists on social media in general and
Instagram in particular can foster perceptions of scientists as warmer but not
necessarily more competent.

Yet another limitation of the present study’s experimental design is that it focused
on the impact of specific Instagram images rather than the broader interactive
experience of social media in a natural setting. The design used here allowed for
analyses testing the effects of images, but it did not fully capture how people
encounter such images in their daily lives. In part, the analyses of media use
patterns address this limitation by testing for links between broader media habits—
including Instagram use—and perceptions of scientists. At the same time, caution is
warranted when interpreting the latter analyses, which relied on cross-sectional
data. Drawing causal inferences from such data is inherently difficult: showing that
Instagram use and other forms of media use predict the beliefs under study does
not necessarily demonstrate that the former influence the latter. Accordingly, future
research could draw on longitudinal data in further exploring these relationships.

A final limitation revolves around the present study’s focus on one population: the
general US public. Findings based on samples from this population may diverge
from findings based on Instagram users, who differ from the broader public on
dimensions such as gender, age, race and ethnicity, and age (Gottfried, 2024).
Notably, factors such as gender (Yurdagul et al., 2021) and age (Noon et al., 2021)
can influence how users interact with and respond to messages on the platform.
The analyses presented here yielded no evidence that the roles of exposure to the
treatments or Instagram use in predicting perceptions varied across respondent
gender or age; however, broader patterns in Instagram use may shape who sees
the types of images examined in this study. Looking beyond the context at hand,
results based on a US sample may not generalize to other publics with different
attitudes toward science (see, e.g., Funk et al., 2020) and patterns of social media
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use (see, e.g., Wike et al., 2022). Thus, it would be useful to examine the role of
social media images and social media use across multiple nations.

Keeping in mind these limitations, the findings of the present study suggest both
possibilities and pitfalls in using image-based social media platforms to shift
perceptions of STEM professionals. Consistent with previous arguments for a social
media-based approach (Yammine et al., 2018), the findings here illustrate how
Instagram images of women scientists can help make scientists in general seem
warmer. Furthermore, this study’s results speak to how patterns in social media
use—including Instagram use—may help to foster positive beliefs about STEM
professionals. Yet the evidence for an Instagram-based approach appears to be
clearer for some perceptions (traits involving warmth) than others (traits involving
competence). Thus, strategies for using Instagram—and other image-based social
media platforms—to foster a more positive and inclusive vision of STEM may work
best when they supplement the sorts of images examined here with other
approaches. For example, bolstering perceptions of STEM professionals as
competent may require clearer visual, and perhaps textual, signifiers of this trait.

Although revising perceptions and challenging stereotypes of STEM professionals
can help to address historical disparities in STEM (Blickenstaff, 2005; Gokhale et
al., 2015; Steinke et al., 2006, 2009; Wyer, 2003), the persistence and social
embeddedness of these disparities may also require institutional and policy
solutions to address (Hill et al., 2010). Thus, it is important for future research to
consider how social media messages and social media use may foster support for
and action on such solutions.? For example, efforts at building support for gender
inclusivity in STEM may benefit from messaging that directly counters gender
stereotyping and sexism, particularly given previous findings that such an approach
can sway perceptions (Brewer & Ley, 2017). When it comes to promoting a more
inclusive environment for STEM professionals with disabilities, a multifaceted
approach could address both the “symbolic annihilation” (Gerbner & Gross, 1976,
p.182) of disabled STEM professionals by providing more social media images of
them and the lack of awareness about the barriers they face by presenting
messages that explicitly address ableism and disability-based discrimination in
STEM (Booksh & Madsen, 2018; Sarju, 2021; Yerbury & Yerbury, 2021). Such
efforts could not only counteract the relative invisibility of disabled STEM
professionals —particularly women STEM professionals with disabilities—on social
media and beyond but also highlight and challenge intersecting barriers to
participation in STEM careers.

Approaches to these problems could also look beyond the specific social media
platform and individualistic approach examined here. Though the present study’s
findings further demonstrate the potential of Instagram as a tool for changing
public images of STEM, they also suggest a potential role for an older (and older-
skewing) platform, Facebook, and could apply to newer (and even younger-
skewing) platforms, such as TikTok (Gottfried, 2024). Nor is it necessarily sufficient
to rely on the efforts of individual STEM professionals at creating social media
accounts and posting messages on them. The systemic nature of the barriers facing
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women, disabled people, and other groups historically marginalized in STEM may
require institutional initiatives and policy changes to address in full.

CONCLUSION

This study’s findings replicate previous results regarding how Instagram images of
women scientists influence broader perceptions of scientists as warm and
competent (Jarreau et al., 2019a) while extending this research to incorporate an
intersectional perspective on gender and disability (Grant & Zwier, 2011; Naples et
al., 2019). As such, the study’s findings reinforce how the stereotype content model
(Fiske et al., 2002) can help to illuminate the effects of social media on perceptions
of STEM professionals (Jarreau et al., 2019a). Furthermore, the findings build on
and advance previous accounts of how media messages may influence gender
schemas in the context of STEM—and, ultimately, carry consequences for audience
members’ identification with and self-images as scientists (Steinke, 2017; Steinke
& Duncan, 2023; Steinke & Long, 1996; Steinke & Tavarez, 2017). In terms of
practice, the present study’s findings speak to debates within the STEM community
regarding social media communication (Phillips et al., 2022; Wright, 2018;
Yammine et al., 2018) by highlighting both the promise and potential limits of using
Instagram images to promote a more positive and inclusive vision of this
community.

ENDNOTES

1Given the range of views among disability activists (e.g., Center for Disability
Rights, 2024; National Center on Disability and Journalism, 2021; National
Disability Rights Network, 2020) on the use of person-first language (e.g., “people
with disabilities”) versus identity-first language (e.g., “disabled people”), the
authors have chosen to incorporate both forms of language.

2 The present study also included questions asking respondents whether they
agreed or disagreed that “we should do more to promote opportunities for women
to work in science” and “we should do more to promote opportunities for people
with disabilities to work in science.” Neither treatment influenced responses to
these questions—a result which highlights potential limits of individual Instagram
messages and individualistic social media approaches to addressing systemic
barriers in science. Meanwhile, Instagram use predicted support for promoting
opportunities for women to work in science but did not predict support for
promoting opportunities for people with disabilities to work in science. One potential
explanation here revolves around the relative invisibility of scientists with
disabilities on social media and in other media, combined with a lack of awareness
regarding the barriers facing disabled people in science (and society more broadly).
The authors’ search for Instagram accounts featuring women with visible disabilities
in science revealed a relatively small number of such accounts—particularly when
compared to the number of accounts featuring women scientists with no visible
and/or publicly identified disability.
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