
Race and gender biases persist in 
public perceptions of scientists’ 
credibility
Dayeon Eom 1, Amanda L. Molder 1, Helen A. Tosteson 1, Emily L. Howell 2, 
Meredith DeSalazar2, Elliot Kirschner2, Sarah S. Goodwin 2 & Dietram A. Scheufele 1,3

This study examines how race and gender stereotypes affect scientists’ ability to communicate with 
diverse US public audiences. Through a unique collaboration between researchers and filmmakers, 
we conducted an online survey experiment with a nationally representative U.S. quota sample, 
including an oversample of Black respondents (N = 1637). We found that Black female scientists face 
challenges in being perceived as warm and competent compared to their peers. Our findings revealed 
significant intersectional biases: Black female scientists received the lowest ratings in both warmth 
and competence, with ratings dropping further when introducing a story about a White patient. 
Black male scientists received consistently high ratings across experimental conditions, particularly 
showing elevated warmth scores when discussing a Black protagonist with sickle cell anemia. They also 
maintained high competence ratings whether working with Black or White protagonists. This pattern 
suggests that while Black scientists generally faced discrimination, Black men’s gender afforded them 
certain privileges that were not extended to Black women in scientific fields. Our findings highlight 
persistent, intersectional biases and emphasize the need for comprehensive approaches to diversity 
and inclusion in scientific communication, which includes addressing the prejudices faced by female 
scientists and scientists of color.

A growing body of scholarship sheds light on disparities in public engagement with emerging science and 
technologies, particularly racial and gender inequities and their interactions1,2. The conventional image of a 
scientist is often a White [A note on capitalization: There are varying perspectives among scholars and style 
guides regarding the capitalization of racial and ethnic identity terms. While acknowledging this ongoing 
discussion, for consistency in this manuscript, we capitalize both “Black” and “White” when referring to racial 
identities3–6 male in a lab coat7. However, contemporary diversity, equity, and inclusion efforts advocate for 
scientists from diverse identities to actively interact with audiences and communicate their research findings. 
This juxtaposition of becoming emissaries for science (and for one’s racial and gender identity in science) while 
navigating public perceptions creates a unique challenge for scientists from marginalized identities8.

In this paper, we address three key research objectives related to these challenges. First, we investigate the 
impact of different representations of scientists on public perceptions of those scientists, focusing on how their 
perceived credibility varies by gender and race. Second, we explore whether an audience member’s own race and 
gender influence their perceptions when the scientist has the same or different racial and gender characteristics. 
Lastly, we examine whether various sociodemographic factors of audience members, such as education, age, and 
political ideology, moderate these relationships.

As context for our study, we use the topic of the gene-editing tool CRISPR-Cas9. CRISPR has opened doors 
for treatment and potential cure of genetic diseases while raising moral, ethical, and political questions that 
necessitate public dialogue to chart appropriate ways forward9,10. Previous research has indicated that public 
opinion on CRISPR-based technologies is generally favorable, but support varies based on both the specific 
applications being proposed and socioeconomic differences among the public11. Given this, we use footage from 
the CRISPR-Cas9 documentary Human Nature as a real-world source of stimulus material for our study. The 
film delves into the intricacies of genetic editing, how it works, and its ethical dilemmas, making it a valuable 
resource for initiating public discourse and engaging audiences that have often been marginalized in science 
communication efforts.

Documentary films in general are trusted tools for science communication in the U.S12,13. and can improve 
science literacy and promote STEM diversity14. Research shows science videos can reduce educational knowledge 
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gaps15, provide valuable learning contexts16, and help address gender bias17. While narrative storytelling in science 
documentaries can help reach non-expert audiences18 and demonstrate science’s relevance to daily life19,20, the 
effectiveness of video communication—particularly for emerging technologies and diverse audiences—remains 
understudied.

Stereotypical representation of scientists in media
Alongside research into the power of video communication, there is the potential to improve science 
communication by portraying the scientific community as consisting of and valuing people across all racial and 
gender identities21,22. Research in healthcare finds that patients who have more visits with providers who share 
their racial identity exhibit higher levels of trust in doctors and healthcare providers23. Similarly, in the context 
of science communication, presenting diverse scientists who share the audience’s race or gender could enhance 
their trust and engagement with scientific content.

Content analyses of mass media reveal that female scientists are often underrepresented24–26. When they 
are present, their expertise, authority, and competence tend to be downplayed, with communication instead 
focusing on their femininity or sexuality27. Interviews with students, particularly those of color, indicate that 
the stereotypical image of a scientist is typically White and male28. Recent progress has been made in the media 
representation of scientists; however, there is still room for improvement, particularly in representing female 
scientists and moving beyond the focus on balancing their family and career objectives29. Additionally, there is 
a need for better representation of scientists from diverse genders, as well as culturally and linguistically diverse 
identities29.

How representation and implicit biases impact science practices
Scientific institutions also reflect and perpetuate cultural biases, contributing to workplace inequalities. Across 
scientific disciplines and sectors, a male-dominated field30, women face systematic disadvantages, including 
receiving lower evaluations and salaries than equally qualified men31,32. Despite evidence that gender diversity 
enhances scientific teamwork and discovery, women’s representation in science remains low32. Similarly, the 
U.S. scientific workforce lacks racial diversity33. Black Americans report skepticism about their acceptance 
in science34, and institutional barriers persist, as evidenced by funding disparities between Black and White 
researchers with equal credentials35 and movements like #BlackintheIvory highlighting racism in academia36.

How intersectionality of identities influences bias
Implicit evaluative biases toward those with multiple marginalized social identities have compounded effects37. 
The compounded effect of intersectionality has been referred to as “double minority” or “gendered racism.” Such 
bias can entail micro- and macro-aggressions and presumed lack of expertise, with consequences of feeling 
isolated and excluded for those who are experiencing bias38. Research finds that women from minority groups 
often bear the brunt of harmful stereotypes about the appearance of scientists33. Data absenteeism, or the absence 
or limits of data on groups experiencing social vulnerability, makes it difficult to collect information about those 
with intersectional identities and understand the lived reality of marginalized groups39.

In addition to societal stereotypes and biases, the lack of role models and representation in the media can 
discourage talented individuals from pursuing science. Even with sufficient representation, diversity in science 
requires changes at the levels of recruitment, retention, education, and promotion of individuals to drive 
excellence22. All of the above is impossible without shifts in public attitudes and perceptions regarding who 
represents a capable scientist.

Therefore, we examine how audience perceptions of scientists’ warmth and competence, two dimensions of 
credibility40, vary for different representations of scientists in film. We focused on human gene editing through 
CRISPR, including its applications in treating two genetic diseases, sickle cell anemia, and albinism, and on the 
representation of scientists who vary by race and gender.

Warmth and competence are the two key dimensions of the stereotype content model. The stereotype 
content model identifies four prejudice types based on high versus low warmth and competence perceptions41: 
paternalistic prejudice (viewing groups as warm but incompetent, leading to pity), admiration (viewing groups 
as both warm and competent, leading to respect), contemptuous prejudice (viewing groups as neither warm 
nor competent, leading to scorn), and envious prejudice (viewing groups as competent but cold, leading to 
resentment). While scientists typically face envious prejudice (high competence, low warmth)41, little research 
examines how scientist race and gender affect these perceptions. Traditional gender stereotypes tend to place 
women higher on warmth but lower on competence compared to men, while White Americans are stereotyped 
as high in both traits and Black Americans as lower in both, though these societal biases evolve over time41. 
Understanding how different social categories trigger varying prejudice types can inform efforts to address bias 
in STEM41.

In our investigation of the main effects of the documentary clip on the perceived warmth and competence 
of the scientists, we included several moderators to examine their influence on audience attitudes. Previous 
literature suggests that various demographic factors can impact how individuals perceive and categorize others 
as similar or dissimilar to themselves42,43. We hypothesized that a range of demographic variables, including 
education level, race, gender, and political party preference, would influence the perception of the scientist in 
the documentary clip. These perceptions are shaped by the viewer’s tendency to categorize the scientist based on 
the perceived demographic characteristics43.

Furthermore, in the current social climate dominated by discussions on “Wokism”, “Cancel Culture”, racism, 
and social justice, interpretations of race and gender and of how to present one’s stances on race and gender 
equity play crucial roles in people’s self-reported perceptions44. We predicted that moral grandstanding—the act 
of aligning oneself with popular moral views for self-promotion—would be a significant factor, especially given 
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the potential for social ostracism due to perceived moral transgressions45. By including these moderators, our 
experiment aimed to reveal how social and political factors shape the perceptions of scientists, contributing to 
our understanding of information processing and bias in this context. This approach allows us to explore some 
of the complex interplays between social cognition and interpersonal or intergroup reactions, providing a more 
comprehensive view of how audiences form impressions of scientists in media presentations.

This study emerged from a collaborative filmmaker-scientist partnership46,47, enabling us to create 
professional-quality stimuli that enhanced external validity while maintaining experimental control. By 
combining documentary footage about CRISPR with introductions by experts of different races and genders, 
we examined how intersectional identities in science communication affect perceived credibility. This approach 
addresses research gaps in long-form video communication while providing a model for future practitioner-
researcher collaborations.

Methods
Experimental design
To examine our research questions, we designed an experiment using a 4-by-2-by-2 factorial design in which 
respondents saw a one-minute video of actors portraying scientists (“narrator”) that differed by two genders 
(female or male), two races (Black or White) and included two different actors for each race/gender combination, 
equated to eight different actors in total) as shown in Fig. 1. We intentionally included two actors to represent 
each gender/race condition to minimize the impact of potential variations in the quality of an individual actor’s 
delivery, tone, attractiveness, and other confounding factors. Each actor read content from one of two scripts 
that either discussed the scientific impacts or the broader societal implications of CRISPR. All eight actors were 
informed that their participation was for social science research, and they provided consent to publish their 
likeness through their involvement in the study.

Then, viewers watched one of two 11-minute new short films edited from the documentary Human Nature. 
Each short featured a personal story of one of two children impacted by genetic diseases. The first is the story 
of Subject 1, who is a Black boy with sickle cell anemia, which is a disease that disproportionately affects Black 
Americans. The second story featured Subject 2, a White girl with albinism, a genetic disease not associated 
with a particular ethnicity. These were chosen to see if race and/or gender represented in the film impacted how 
audiences perceived the credibility of the narrator introducing the film. These new shorts were created to benefit 
from the realism of existing documentary footage while controlling for the quality, pacing, length, and storyline 
across the two stories. Release forms were obtained from both subjects and the legal guardians of Subjects 1 and 
2 for the publication of identifying information and images.

Data and measures
This experiment was embedded in an online survey of U.S. adults conducted through Forthright, an online survey 
recruitment and fielding company, in December 2022. The final sample consisted of 1,637 U.S. adults (N = 1637) 
who were randomly assigned to one of 32 experimental conditions that varied across scientist gender (female/
male), scientist race (Black/White), actor representation (two different actors per race/gender combination), 
patient scenario (Subject 1: Black child with sickle cell anemia, or Subject 2: White child with albinism), and 
introduction focus (scientific or societal impacts). The additional variation of two different introductory scripts 
was included for research questions addressed in different studies, while the focus of this research is on the 
effects based on the race and gender of the narrator and participant.

All methods were performed in accordance with the relevant guidelines and regulations. The University of 
Wisconsin-Madison Institutional Review Board approved the experimental protocols and informed consent was 
obtained from all participants before the study began. Participants were then provided with a broad definition of 
gene editing and CRISPR/Cas-9 and saw one of 32 stimuli after being randomly assigned to groups to ensure that 

Fig. 1.  Screenshots of the one-minute video clips of actors portraying scientists with gender and race 
variations.
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each group represented a diverse and unbiased sample of the overall population. After the stimuli, we measured 
multiple outcome variables, described in the following sections.

Credibility After seeing the stimuli, participants were shown an image of the scientist they received and 
asked, “Thinking now about the scientist that you saw introduce the film clip, how much do you think each 
of the following applies?” The two source credibility measures were adapted from work by Fiske and Dupree 
(2014)40 and Bigham, Meyers, and Li (2019)48. The measure for warmth is an average of responses to three items 
on a 7-point scale, ranging from “not at all” (0) to “extremely” (6) (M = 4.61, SD = 1.29); sincerity (M = 4.79, 
SD = 1.23) and relatability (M = 4.29, SD = 1.43). Cronbach’s alpha for the warmth battery (M = 13.69, SD = 3.47) 
is 0.85. Similarly, to measure perceptions of the scientist’s competence, we averaged responses to three questions 
capturing the dimensions of expertise (M = 4.64, SD = 1.23), knowledge (M = 4.98, SD = 1.09), and perceived 
competence (M = 4.83, SD = 1.19). Cronbach’s alpha for competence battery (M = 14.45, SD = 3.14) is 0.88.

Moral grandstanding refers to the desire to be respected or admired for one’s superior beliefs45,49,50. We included 
this as a potential moderating variable because of the likelihood that it would influence how participants rated 
the narrators based on their race and gender. Moral grandstanding was measured using three items from King et 
al. (2021)49 to measure acknowledgment of the need for diversity (M = 5.57, SD = 1.23, Cronbach’s Alpha = 0.90), 
three items from Leary et al. (2013)50 to measure prestige (M = 5.27, SD = 1.11, Cronbach’s Alpha = 0.85), and four 
items from Grubbs et al. (2019)45 to measure the need to belong (M = 2.73, SD = 0.98, Cronbach’s Alpha = 0.90).

Attitudes towards Black and White Americans were measured with a direct question asking respondents 
to rate their feelings towards particular societal groups on a thermometer from 0 to 100 (0 = not warm at all to 
100 = extremely warm). This scale was adapted from measures in the American National Election Survey (ANES, 
2018)51. Ten items asked about the participants’ perceptions toward different entities, including Black/White 
Americans, liberals and conservatives, and medical doctors. Attitudes towards Black Americans resulted in 78% 
warmth on average (SD = 22) and 68% warmth towards White Americans (SD = 24). Cronbach’s alpha for the 
feeling thermometers was 0.86.

Participant characteristics
The recruited participants were evenly split in gender (49.8% male; n = 813 and 50.2% female; n = 821) with a 
mean age of 46. We oversampled Black participants (46.8% Black; n = 766 and 47.0% White; n = 770), with the 
rest indicating they identify as more than one race. We deliberately oversampled race and gender characteristics 
to be able to examine group differences meaningfully. All other demographic data were weighted to ensure 
socio-demographic representativeness for gender and age in the US. Most (48.7%, n = 796) were high school 
graduates with a diploma or the equivalent (GED) or had received some college credit without getting a degree. 
42% (n = 693) of participants indicated they had limited science experience by checking 1 out of 4 options that 
asked about their education and employment related to science.

Statistical analyses
We conducted an Analysis of Variance (ANOVA) to assess the main effects by comparing mean warmth and 
competence ratings across different conditions. Then we conducted a two-way ANOVA to explore the interaction 
effects between the scientists’ gender and race on their warmth and competence ratings. Lastly, we conducted 
a three-way ANOVA to investigate further the interplay between the scientist’s race, gender, and the race of the 
child featured in the documentary clip. We used SPSS for all statistical analyses and ensured that assumptions 
for ANOVA were met, including normality and homogeneity of variances. Bonferroni post hoc tests were 
conducted where necessary to further explore significant interactions and main effects. Specifically, these tests 
were employed when the ANOVA results indicated statistically significant differences (p < .05) between groups 
or significant interaction effects, allowing us to identify which particular group comparisons were driving these 
overall effects.

Results
Interactions in perceptions of warmth highlight costs of intersectionality for black female 
scientists
Main effects
We used ANOVA to compare the mean warmth ratings of scientists in each condition. We found significant 
main effects (p < .05) for the race of the scientist, the gender of the scientist, and the race of the child featured in 
the film clip. On average, the White scientists were rated higher in warmth (M = 4.36, SE = 0.06) than the Black 
scientist counterparts (M = 3.70, SE = 0.06). Male scientists were rated higher in warmth (M = 4.36, SE = 0.06) 
than their female scientist counterparts (M = 3.70, SE = 0.06). Scientists whose introductions were followed by 
a clip of Subject 1, a Black child with sickle cell anemia, were rated higher in warmth (M = 4.08, SE = 0.07) than 
scientists whose introductions preceded the clip of Subject 2 (M = 3.84, SE = 0.06), a White child with albinism.

Two-ways
A two-way ANOVA showed more nuanced patterns of warmth ratings among the conditions. When comparing 
the ratings of scientists who varied in gender and race, we found statistically significant (p < .05) differences 
between the means of each category. Black female scientists received the lowest mean ratings in warmth 
(M = 2.78, SE = 0.09), followed by White male scientists (M = 4.11, SE = 0.08), White female scientists (M = 4.59, 
SE = 0.08), and Black male scientists (M = 4.61, SE = 0.08) as shown in Fig. 2.

On average, Black scientists received significantly (p < .05) higher warmth ratings when their introduction was 
followed by the clip of the Black child with sickle cell anemia (M = 4.12, SE = 0.09), than when their introduction 
was followed by the clip of the White child with albinism (M = 3.27, SE = 0.08). Although the difference in means 
was smaller than their Black counterparts, White scientists received significantly lower ratings of warmth when 
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they introduced Subject 1 (M = 4.25, SE = 0.08), than when they introduced Subject 2 (M = 4.45, SE = 0.08). On 
average, female scientists were rated significantly higher in warmth when their introductions were followed by 
the clip of Subject 1 (M = 4.06, SE = 0.09), than when followed by the clip of Subject 2 (M = 3.32, SE = 0.08). Male 
scientists had no statistically significant difference between their warmth ratings when introducing Subject 1 or 
Subject 2.

Three-ways
We also looked at the differences between warmth ratings of scientists by race and gender when introducing 
either Subject 1 or Subject 2. The scientists who received the highest warmth ratings when introducing the 
clip of Subject 1 were the Black male scientists (M = 4.81, SE = 0.11). White female scientists were rated second 
highest in warmth when introducing Subject 1 (M = 4.61, SE = 0.11), followed by white male scientists (M = 3.83, 
SE = 0.10). Black female scientists received the lowest warmth ratings when introducing Subject 1, compared to 
all other representations of scientists (M = 3.46, SE = 0.14).

This pattern shifted slightly for warmth ratings when scientists introduced the clip of Subject 2. White female 
scientists received the highest warmth ratings when introducing Subject 2’s clip (M = 4.45, SE = 0.11), followed 
by Black male scientists (M = 4.42, SE = 0.11), White male scientists (M = 4.35, SE = 0.11), and finally Black female 
scientists (M = 2.12, SE = 0.11).

Interactions in perceptions of competence further emphasize intersectionality costs for black 
female scientists
Main effects
Our analysis uncovered similar patterns of significance in respondents’ average competence ratings of different 
scientists. We found significant main effects (p < .05) for the race of the scientist, the gender of the scientist, and 
the race of the child featured in the film clip. On average, the White scientists were rated significantly higher in 
competence (M = 4.53, SE = 0.06) than the Black scientist counterparts (M = 3.87, SE = 0.06). Male scientists were 
rated higher in competence (M = 4.56, SE = 0.06) than their female scientist counterparts (M = 3.94, SE = 0.06). 
Scientists whose introductions were followed by a clip of Subject 1 were rated higher in competence (M = 4.41, 
SE = 0.06) than scientists whose introductions preceded the clip of Subject 2 (M = 4.09, SE = 0.06).

Two-ways
For perceptions of competence, our two-way ANOVA showed similar statistically significant findings. When the 
average competence ratings of scientists who varied in gender and race were compared, we found statistically 
significant (p < .05) differences between the means of each category. Most starkly, Black female scientists received 
the lowest mean ratings in competence (M = 2.99, SE = 0.09), followed by White male scientists (M = 4.37, 
SE = 0.08), Black male scientists (M = 4.76, SE = 0.08), and White female scientists (M = 4.90, SE = 0.09).

Fig. 2.  Black female scientist and White female child pairing was deemed the lowest regarding the scientists’ 
warmth and competence. The whiskers represent 95% CIs around the means.
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On average, Black scientists received significantly (p < .05) higher competence ratings when their 
introduction was followed by the clip of Subject 1, the Black, male, protagonist, (M = 4.31, SE = 0.09), than when 
their introduction was followed by the clip of Subject 2, the White, female, protagonist (M = 3.43, SE = 0.08). 
White scientists received significantly lower ratings of competence when they introduced Subject 1 (M = 4.52, 
SE = 0.08) than when they introduced Subject 2 (M = 4.76, SE = 0.08).

Female scientists were rated significantly higher in competence when their introductions were followed by 
the clip of Subject 1 (M = 4.30, SE = 0.08), than when followed by the clip of Subject 2 (M = 3.58, SE = 0.08). Male 
scientists had no statistically significant difference between their average competence ratings when introducing 
Subject 1 or Subject 2.

Three-ways
We analyzed the differences between the competence ratings of the scientists introducing Subject 1 and Subject 2 
by race and gender to understand more nuanced differences. The scientists who received the highest competence 
ratings when introducing the clip of Subject 1 were the Black male scientists (M = 4.94, SE = 0.12). White female 
scientists were rated second highest in competence when introducing Subject 1 (M = 4.93, SE = 0.12), followed 
by White male scientists (M = 4.10, SE = 0.11). Black female scientists received the lowest ratings of the different 
representations of scientists when introducing Subject 1 (M = 3.68, SE = 0.14).

This pattern shifted for competence ratings when scientists introduced the clip of Subject 2. White female 
scientists received the highest competence ratings when introducing this clip (M = 4.87, SE = 0.12), followed by 
White male scientists (M = 4.64, SE = 0.11), Black male scientists (M = 4.57, SE = 0.12), and finally Black female 
scientists (M = 2.29, SE = 0.12).

Feeling thermometer
The feeling thermometer that we used to measure respondents’ general attitudes towards Black and White 
Americans also had a statistically significant main effect on ratings of competence of all scientists. On average, 
respondents with more positive feelings toward Black Americans rated all scientists with higher scores on 
competence. However, feelings towards both racial groups did not serve as significant moderators on people’s 
ratings of scientists within each stimuli group.

Moderator interactions
We found no moderation effects when accounting for moral grandstanding, political party preference, education, 
or the participant’s race or gender. The absence of moderation suggests that perceptions of scientists, based on 
varying representations and identities, remained consistent across these factors, highlighting the robustness of 
our findings from the main effects.

Discussion
Our findings shed light on the interplay of race and gender and its continued impact on the American public’s 
perception of scientists’ credibility, an effect that varies with presentation content. Scientists who introduced 
the clip of a White protagonist with albinism (Subject 2) received lower ratings in warmth and competence 
compared to those who introduced the clip of a Black protagonist with sickle cell anemia (Subject 1). This 
pattern manifested differently across racial groups: White scientists received higher credibility ratings when 
introducing Subject 2, while Black scientists received higher ratings when introducing Subject 1. These findings 
demonstrate that audience perceptions of credibility arise from the intersection of scientists’ identities, subject 
matter, and audience biases, rather than from demographic characteristics alone.

We also found intersectional patterns in how scientists’ credibility was perceived that demonstrate that race 
and gender interact rather than operate independently. While male or White scientists generally received higher 
ratings, the combinations of race and gender revealed specific differences: Black male scientists rated highest in 
warmth, followed by White female scientists, White male scientists, and Black female scientists. For competence, 
White female scientists and Black male scientists switched positions, with the former rated highest, followed 
by Black male scientists, and then White male scientists and Black female scientists again with the next lowest 
and lowest ratings. Black female scientists consistently received the lowest ratings across both warmth and 
competence, with their ratings dropping even further when introducing the White female protagonist., These 
findings demonstrate how intersecting racial and gender identities create unique disadvantages that persist 
across participant demographics, exemplifying what Black feminist scholars termed “double jeopardy” – where 
the convergence of marginalized identities compounds rather than merely adds disadvantages52.

The data reveals interesting, distinct patterns on how scientists are perceived based on race-gender 
combinations and patient pairings that make more sense through the lens of the four prejudice types of the 
stereotype content model41. Admiration (high warmth – high competence) was most evident when Black male 
scientists presented the case of the Black protagonist with sickle cell anemia, suggesting audiences respond most 
positively when they perceive demographic “matching” between patient and scientist. The finding aligns with 
several theoretical frameworks such as concordance theory in healthcare, which shows improved outcomes 
when patients and providers share racial identities53 and cultural competence in healthcare communication 
which suggests that audiences may perceive Black scientists as having unique insight into health conditions 
affecting the Black community54.

White female scientists in the study consistently received high ratings in both warmth and competence, 
suggesting they elicited admiration rather than the paternalistic prejudice often associated with women in 
STEM. White male scientists received notably lower ratings than their female counterparts in both warmth 
and competence. This pattern persisted across contexts, though both groups were rated somewhat differently 
depending on which subject they introduced. White male scientists particularly received lower ratings when 
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discussing the Black protagonist with sickle cell anemia compared to the White protagonist with albinism. The 
high warmth and competence ratings for White female scientists are supported by previous research showing 
how women in healthcare might receive higher trust ratings when discussing pediatric cases and how gender 
stereotypes about nurturing qualities can paradoxically advantage women in specific professional contexts while 
reinforcing broader gender constraints55.

Contemptuous prejudice (low warmth, low competence) was most strongly directed at Black female scientists, 
particularly when presenting the White female protagonist’s s case, representing the most severe form of bias 
with consistently low ratings across both measures. This pattern aligns with research on how intersectional 
prejudice affects Black women in professional settings, where they face unique forms of discrimination that 
differ from both Black men and White women56. These findings demonstrate how intersecting identities of 
both scientists and patients shape public perceptions of scientific credibility, highlighting the need for targeted 
interventions that address multiple forms of prejudice in scientific communication.

This bias persists despite broader positive attitudes toward marginalized groups: when participants rated how 
warm they found various groups in society on a scale from 0 to 100, both Black Americans (76%) and Women 
(79%) received high ratings. The disconnect between these favorable general attitudes and the low credibility 
ratings of Black female scientists reveals how professional contexts can activate distinct prejudices that override 
seemingly positive broader social attitudes.

These findings illustrate that the chronic lack of representation or negative representation of Black female 
scientists, both within scientific institutions and media portrayals, has perpetuated the stereotypical image 
of scientists. These, in turn, may exacerbate social inequities in science. While representation is important, 
additional changes beyond having a diverse spokesperson are also needed to overcome the existing biases in the 
institutions and the public57. The research also points to the compounding effect that both marginalized race 
and gender can play in essentially doubling down on the negative assessment of the scientist’s credibility. In the 
wake of events such as the murder of George Floyd, institutions and individuals alike collectively strengthened 
calls for racial justice and the reimagining of diversity initiatives to address structural biases and the harms they 
place disproportionately on Black Americans58. Our results find that even after controlling for reflexive virtue 
signaling or moral grandstanding when asked about the Black American community, tension remains where the 
audience continues to display implicit biases.

The study’s results further highlight the particular need in science communication to acknowledge implicit 
bias in the public attitudes toward Black female scientists and experts, especially regarding the understudied 
area of scientists communicating directly with the public. These scientists may be disincentivized from public 
engagement due to documented challenges including misogynistic comments online and lack of institutional 
support59,60 – barriers that could help explain the lower credibility ratings we observed in our study. Thus, 
Black female scientists’ challenges in research promotion, public engagement, and education efforts should be 
understood to be uniquely challenging compared to that of their colleagues, and they should receive tailored 
support in their efforts to diversify the representation of scientists. Even as we address recruitment bottlenecks 
and retention challenges, we must recognize that it takes a long journey to foster acceptance of scientists who 
defy outdated stereotypes, ensuring credibility, inclusivity, and rigor across the scientific community.

The study investigated how implicit biases impact society’s perception of Black female scientists using 
realistic materials from a film that audiences might encounter. While this method may introduce additional 
variables and compromise internal validity, we made efforts to control variables such as the race and gender of 
hypothetical patients featured in the films. By highlighting the real-world implications of these biases, the study 
underscores the importance of a nuanced approach that effectively balances both internal and external validity. 
This recognition of complexity is essential in comprehensively addressing racial and gender biases in perceptions 
of the credibility of scientists.

Additionally, this study capitalized on a unique research-practice partnership between social scientists and 
filmmakers. Collaborations like this model a pathway forward for science communication that combines social 
scientific research on human decision-making processes with real-world efforts to communicate breakthrough 
science, such as human gene editing. Research-practice partnerships will be increasingly important as scientists, 
social scientists, and science communicators expand and evaluate their toolkits for communicating and engaging 
audiences typically underserved by science56. This collaboration indicates how research-practice partnerships 
can yield mutual benefits, such as producing high-quality video stimuli for experiments and insights from 
research that can impact the future of science documentaries. The collaborative effort between the filmmakers 
and scientists in studying engagement was mutually beneficial, where filmmakers better understood the social 
science research process, and social scientists learned about the creative process in filmmaking. Film offers a 
potentially promising area for advancing research and communication, particularly in its potential to make 
information on emerging scientific topics accessible to diverse audiences.

Limitations
It is important, of course, not to overstate the lessons from this initial study of public responses to scientific 
communicators. Although our study paired a scientist with a subject in the same documentary video, their 
relations are indirect because they are not involved in the subjects’ diagnoses or treatments. While it could be 
argued that the association between the two subjects would be weak, these findings show a repeated pattern of 
lower credibility given towards the Black female scientists, which indicates that a strong connection determined 
participants’ perceptions. Our study also faced the limitation of categorizing race and gender, which are socially 
constructed and fluid in nature, as binary categories (White/Black and male/female) assumed from the scientists’ 
appearances. In classifying our scientific narrator actors and research participants, this categorization does not 
shed light on the experience of those who identify outside of these rigid binary categories, nor does it allow 
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for the expression of additional intersecting identity characteristics61. Science communication must therefore 
consider ways to expand the many dimensions of representation in research and practice.

Data availability
Anonymized data created for the study are available in a permanent repository upon publication (The raw data-
set can be downloaded directly from this link): ​h​t​t​p​s​:​​​/​​/​g​i​t​h​u​​b​.​c​o​​m​/​u​w​l​s​​c​s​c​i​m​​​e​p​/​S​c​i​​e​n​t​i​​s​​t​-​C​r​e​d​​i​b​i​l​​i​​t​y​/​b​​l​​o​b​/​a​3​3​​0​
a​2​0​6​9​​b​9​2​e​6​​d​c​5​a​3​7​​c​e​8​3​5​c​​6​d​1​e​e​0​​a​e​a​4​​c​​f​7​f​/​S​c​​i​e​n​​t​i​​s​t​_​C​r​e​​d​i​b​​i​l​i​t​y​​_​D​a​t​a​.​c​s​v.

Received: 22 September 2024; Accepted: 17 January 2025

References
	 1.	 McCallie, L. B. et al. Many Experts Many Audiences Public Engagement with Science and Informal Science Education: A CAISE 

Inquiry Group Report (Center for Advancement of Informal Science Education, 2009).
	 2.	 Wirz, C. D., Scheufele, D. A. & Brossard, D. Societal debates about emerging genetic technologies: toward a science of public 

engagement. Environ. Communication. 14, 859–864 (2020).
	 3.	 Bauder, D. AP says it will Capitalize Black but not White (Associated, 2020).
	 4.	 Law, M. Why we capitalize ‘Black’ (and not ‘white’). Columbia Journalism Rev. (2020).
	 5.	 Appiah, K. A. The Case for Capitalizing the B in Black. The Atlantic (2020).
	 6.	 Mack, K. & Palfrey, J. Capitalizing Black and White: Grammatical Justice and Equity (MacArthur Foundation, 2020).
	 7.	 Dudo, A. et al. Science on television in the 21st century: recent trends in portrayals and their contributions to public attitudes 

toward science. Communication Res. 48, 754–777 (2011).
	 8.	 Rodrigues, L. et al. Minoritized scientists in the United States: an identity perspective to Science Communication. Sci. 

Communication. 45, 567–595 (2023).
	 9.	 Howell, E. L. et al. What do we (not) know about global views of human gene editing? Insights and blind spots in the CRISPR era. 

CRISPR J. 3, 148–155 (2020).
	10.	 Scheufele, D. A., Krause, N. M., Freiling, I. & Brossard, D. What we know about effective public engagement on CRISPR and 

beyond. Proc. Natl. Acad. Sci. USA. 118, e2004835117 (2021).
	11.	 Baik, E. S., Koshy, A., Hardy, B. W. & Communicating, C. R. I. S. P. R. Challenges and opportunities in engaging the public in 

Molecular Biology and Clinical Medicine in the Age of Politicization (eds. Bolsen, T. & Palm, R.) 171–193Progress in Molecular 
Biology and Translational Science 188, (2022).

	12.	 Brossard, D., Dahlstrom, M. F., Binder, A. R. & Yeo, S. K. An inconvenient source? Attributes of science documentaries and their 
effects on information-related behavioral intentions. J. Sci. Commun. 17 (2018).

	13.	 Gottfried, J. & Funk, C. Most Americans get Their Science news from General Outlets, but many Doubt Their Accuracy (Pew Research 
Center, 2017).

	14.	 Cooper, K. E. & Nisbet, E. C. Documentary and Edutainment Portrayals of Climate Change and Their Societal Impacts in Oxford 
Research Encyclopedia of Climate Science (Oxford University Press, 2017).

	15.	 Cacciatore, M. A., Scheufele, D. A. & Corley, E. A. Another (methodological) look at knowledge gaps and the internet’s potential 
for closing them. Public. Underst. Sci. 23, 376–394 (2014).

	16.	 Kim, S. Y., Yi, S. W. & Cho, E. H. Production of a Science Documentary and its usefulness in Teaching the Nature of Science: 
Indirect Experience of how Science Works. Sci. Educ. 23, 1197–1216 (2013).

	17.	 Moss-Racusin, C. A. et al. Reducing STEM gender bias with VIDS (video interventions for diversity in STEM). J. Exp. Psychol. 
Appl. 24, 236–260 (2018).

	18.	 Dahlstrom, M. F. Using narratives and storytelling to communicate science with nonexpert audiences. Proc. Natl. Acad. Sci. USA. 
111, 13614–13620 (2014).

	19.	 Downs, J. S. Prescriptive scientific narratives for communicating usable science. Proc. Natl. Acad. Sci. USA. 111, 13627–13633 
(2014).

	20.	 ElShafie, S. J. Making Science Meaningful for Broad Audiences through stories. Integr. Comp. Biol. 58, 1213–1223 (2018).
	21.	 Nielsen, M. W., Bloch, C. W. & Schiebinger, L. Making gender diversity work for scientific discovery and innovation. Nat. Hum. 

Behav. 2, 726–734 (2018).
	22.	 Swartz, T. H., Palermo, A. S., Masur, S. K. & Aberg, J. A. The Science and Value of Diversity: closing the gaps in our understanding 

of inclusion and diversity. J. Infect. Dis. 220, S33–S41 (2019).
	23.	 Gonzalez-Barrera, A., Hamel, L., Artiga, S. & Presiado, M. KFF Survey on Racism (Views on Racism and Trust in Key U.S. 

Institutions (KFF, 2024).
	24.	 Borum Chattoo, C., Aufderheide, P., Merrill, K. & Oyebolu, M. Diversity on U.S. Public and Commercial TV in Authorial and 

Executive-Produced Social-Issue documentaries. J. Broadcast. Electron. Media. 62, 495–513 (2018).
	25.	 Long, M. et al. Portrayals of male and Female Scientists in Television Programs Popular among Middle School-Age Children. Sci. 

Commun. 32, 356–382 (2010).
	26.	 Steinke, J. Theory into practice: connecting theory and practice: women scientist role models in television programming. J. 

Broadcast. Electron. Media. 42, 142–151 (1998).
	27.	 Chimba, M. & Kitzinger, J. Bimbo or boffin? Women in science: an analysis of media representations and how female scientists 

negotiate cultural contradictions. Public. Underst. Sci. 19, 609–624 (2010).
	28.	 Parsons, E. C. Black high school females’ images of the scientist: expression of culture. J. Res. Sci. Teach. 34, 745–768 (1997).
	29.	 Mitchell, M. & McKinnon, M. Human’ or ‘objective’ faces of science? Gender stereotypes and the representation of scientists in the 

media. Public. Underst. Sci. 28, 177–190 (2019).
	30.	 Bowling, J. & Martin, B. Science: a masculine disorder? Sci. Public. Policy. 12, 308–316 (1985).
	31.	 Moss-Racusin, C. A. et al. A scientific diversity intervention to reduce gender Bias in a sample of life scientists. CBE Life Sci. Educ. 

15 (2016).
	32.	 Nielsen, M. W. Limits to meritocracy? Gender in academic recruitment and promotion processes. Sci. Public. Policy. 43, 386–399 

(2015).
	33.	 Nguyen, U. & Riegle-Crumb, C. Who is a scientist? The relationship between counter-stereotypical beliefs about scientists and the 

STEM major intentions of Black and Latinx male and female students. Int. J. STEM Educ. 8 (2021).
	34.	 Funk, C. Black Americans’ View of and Engagement With Science (Pew Research Center, 2022).
	35.	 Ginther, D. K. et al. Race, ethnicity, and NIH Research Awards. Science 333, 1015–1019 (2011).
	36.	 Chaudhary, V. B. & Berhe, A. A. Ten simple rules for building an antiracist lab. PLOS Comput. Biol. 16, e1008210 (2020).
	37.	 Connor, P., Weeks, M., Glaser, J., Chen, S. & Keltner, D. Intersectional implicit bias: evidence for asymmetrically compounding bias 

and the predominance of target gender. J. Pers. Soc. Psychol. 124, 22–48 (2023).
	38.	 Chilakala, A., Camacho-Rivera, M. & Frye, V. Experiences of race- and gender-based discrimination among black female 

physicians. J. Natl. Med. Assoc. 114, 104–113 (2022).

Scientific Reports |        (2025) 15:11021 8| https://doi.org/10.1038/s41598-025-87321-z

www.nature.com/scientificreports/

https://github.com/uwlscscimep/Scientist-Credibility/blob/a330a2069b92e6dc5a37ce835c6d1ee0aea4cf7f/Scientist_Credibility_Data.csv
https://github.com/uwlscscimep/Scientist-Credibility/blob/a330a2069b92e6dc5a37ce835c6d1ee0aea4cf7f/Scientist_Credibility_Data.csv
http://www.nature.com/scientificreports


	39.	 Viswanath, K., McCloud, R. F., Lee, E. W. J. & Bekalu, M. A. Measuring what matters: data absenteeism, Science Communication, 
and the perpetuation of inequities. Ann. Am. Acad. Pol. Soc. Sci. 700, 208–219 (2022).

	40.	 Fiske, S. T. & Dupree, C. Gaining trust as well as respect in communicating to motivated audiences about science topics. Proc. Natl. 
Acad. Sci. USA. 111, 13593–13597 (2014).

	41.	 Fiske, S. T., Cuddy, A. J. C., Glick, P. & Xu, J. A model of (often mixed) stereotype content: competence and warmth respectively 
follow from perceived status and competition. J. Pers. Soc. Psychol. 82, 878–902 (2002).

	42.	 Chambers, J. R., Schlenker, B. R. & Collisson, B. Ideology and prejudice: the role of value conflicts. Psychol. Sci. 24, 140–149 (2013).
	43.	 Boxell, L. Demographic change and political polarization in the United States. Econ. Lett. 192, 109187 (2020).
	44.	 Fon, N. N. A. The ‘Woke’ way or the highway: American democracy in the age of ‘Wokism’ and ‘Cancel culture’. SN Social Sci., 4(4) 

(2024).
	45.	 Grubbs, J. B. et al. Moral grandstanding in public discourse: status-seeking motives as a potential explanatory mechanism in 

predicting conflict. PLOS ONE. 14, e0223749 (2019).
	46.	 Coburn, C. E. & Penuel, W. R. Research–practice partnerships in Education. Educ. Res. 45, 48–54 (2016).
	47.	 Christopherson, E. G., Howell, E. L., Scheufele, D. A. & Viswanath, K. West, N. P. How Science Philanthropy can build equity. Stanf. 

Soc. Innov. Rev. 19, 48–55 (2021).
	48.	 Bigham, A., Meyers, C., Li, N. & Irlbeck, E. The Effect of emphasizing credibility elements and the role of source gender on 

perceptions of source credibility. J. Appl. Commun. 103 (2019).
	49.	 King, J., Ribeiro, S. L., Callahan, C. & Robinson, T. Representing race: the race spectrum subjectivity of diversity in film. Ethn. 

Racial Stud. 44, 334–351 (2020).
	50.	 Leary, M. R., Kelly, K. M., Cottrell, C. A. & Schreindorfer, L. S. Construct validity of the need to belong scale: mapping the 

nomological network. J. Pers. Assess. 95, 610–624 (2013).
	51.	 ANES. Comparisons of ANES and Pollster Questions (American National Election Studies, 2018).
	52.	 Beal, F. M. Double jeopardy: To be black and female in The black woman: An anthology (ed. Cade, T.) 90–100 (Signet, 1970).
	53.	 Cooper, L. A. et al. Patient-centered communication, ratings of care, and concordance of patient and physician race. Ann. Intern. 

Med. 139, 907–915 (2003).
	54.	 Saha, S., Beach, M. C. & Cooper, L. A. Patient centeredness, cultural competence and healthcare quality. J. Natl. Med. Assoc. 100, 

1275–1285 (2008).
	55.	 Daltro, M. R., Guerra Júnior, P. & Santos, L. R. Pediatricians’ perceptions of gender issues that influence the choice of medical 

specialty. Rev. Bras. Med. Trab. 21, e20221002 (2023).
	56.	 Purdie-Vaughns, V. & Eibach, R. P. Intersectional invisibility: the distinctive advantages and disadvantages of multiple subordinate-

group identities. Sex. Roles. 59, 377–391 (2008).
	57.	 Eberhardt, J. & Biased (Penguin Books, 2020).
	58.	 Brown, A., Auguste, E., Omobhude, F., Bakana, N. & Sukhera, J. Symbolic Solidarity or Virtue Signaling? A critical discourse 

analysis of the Public Statements Released by Academic Medical Organizations in the wake of the killing of George Floyd. Acad. 
Med. 97, 867–875 (2022).

	59.	 Hubner, A. Y., Bond, R. I. & am a scientist. Ask Me Anything: Examining differences between male and female scientists 
participating in a Reddit AMA session. Public Underst Sci. 31, 458–472 (2022).

	60.	 Samer, C., Lacombe, K. & Calmy, A. Cyber harassment of female scientists will not be the new norm. Lancet Infect. Dis. 21, 
457–458 (2021).

	61.	 Avraamidou, L. Science identity as a landscape of becoming: rethinking recognition and emotions through an intersectionality 
lens. Cult. Stud. Sci. Educ. 15, 323–345 (2019).

Author contributions
Designed research: AM, EH, MD, EK, SG, DS. Performed research: AM, EH, DS. Analyzed data: DE, AM, HT, 
EH, DS. Wrote the paper: DE, AM, HT, EH, MD, EK, SG, DS. Provided feedback on the manuscript: DS, DE, 
SG, EH

Funding
This research was supported by the National Science Foundation, Award # 2006034. Collaborative Research: A 
new model for producing science documentaries: Building collaborations between scientists and storytellers 
to test methods of communicating in film. Any opinions, findings, and conclusions, or recommendations ex-
pressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science 
Foundation.

Declarations

Competing interests
The authors declare no competing interests.

Informed consent
All subjects involved in the study (or their legal guardian(s), in the case of minors) provided informed consent 
to publish identifying information and/or images in this online, open-access publication.

Additional information
Correspondence and requests for materials should be addressed to D.A.S.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Scientific Reports |        (2025) 15:11021 9| https://doi.org/10.1038/s41598-025-87321-z

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Open Access   This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 
4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide 
a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have 
permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence 
and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​:​/​/​c​r​e​a​t​i​v​e​c​o​m​m​o​
n​s​.​o​r​g​/​l​i​c​e​n​s​e​s​/​b​y​-​n​c​-​n​d​/​4​.​0​/​​​​​.​​

© The Author(s) 2025 

Scientific Reports |        (2025) 15:11021 10| https://doi.org/10.1038/s41598-025-87321-z

www.nature.com/scientificreports/

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.nature.com/scientificreports

	﻿Race and gender biases persist in public perceptions of scientists’ credibility
	﻿Stereotypical representation of scientists in media
	﻿How representation and implicit biases impact science practices
	﻿How intersectionality of identities influences bias
	﻿Methods
	﻿Experimental design
	﻿Data and measures
	﻿Participant characteristics
	﻿Statistical analyses


	﻿Results
	﻿Interactions in perceptions of warmth highlight costs of intersectionality for black female scientists
	﻿Main effects
	﻿Two-ways
	﻿Three-ways


	﻿Interactions in perceptions of competence further emphasize intersectionality costs for black female scientists


