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Although representations of female scientists in the media have increased over time, stereotypical portrayals of science persist. In-depth, contemporary profiles of scientists’ roles have an opportunity to reflect or to challenge stereotypes of science and of gender. We employed content and linguistic analyses to examine whether publicly available profiles of scientists from New York Times and The Scientist Magazine support or challenge pervasive beliefs about science. Consistent with broader stereotypes of STEM fields, these portrayals focused more on agency than communality. However, profiles also challenged stereotypes through integrating communality, purpose, and growth. This analysis also found similar presence of communal and agentic constructs for both female and male scientists. The current findings highlight the importance of considering counterstereotypic representations of science in the media: Communicating messages to the public that challenge existing beliefs about the culture of science may be one path toward disrupting stereotypes that dissuade talented individuals from choosing science pathways.
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INTRODUCTION

In 1961, Time magazine’s Man of the Year Issue highlighting “United States Scientists” showed an array of scientists – each one male (Bath et al., 1961). Since then, the presence of women scientists portrayed in media has risen –in television shows (Orthia and Morgain, 2016), science textbooks (Pienta and Smith, 2012), magazines (Previs, 2016), and other mass media products (Steinke, 2013). Yet portrayals continue to present fewer women than men and often persist in emphasizing stereotypic notions of gender or science (Clark and Illman, 2006a; Chimba and Kitzinger, 2010; Steinke and Tavarez, 2018). A close analysis of media portrayals of the scientist role, and their potential impact, is thus warranted: Along with showing who a scientist is, media portrayals show the nature of scientific work, whether scientists meet and overcome challenges, and why scientists engage in their work.

The construction of science in specific media outlets is a cultural practice (Fürsich and Lester, 1996), and portrayals can both reflect and construct public understandings of science. Close analyses of the portrayals in the New York Times’ section “Science Times” offer insights into how science is constructed for broader audiences. For example, the topical coverage varies across time from 1980 to 2000, with shifting emphases on health/medicine relative to technology/engineering or natural/physical/life sciences (all of which are emphasized more than culture/history (Clark and Illman, 2006b). Further, engineering is rarely portrayed across this period (Clark and Illman, 2006a); when it was depicted, engineering was frequently portrayed as providing benefit to society and as a creative endeavor. However, female engineers were not represented during this period. Additionally, close analyses of portrayals in The Straits Times, a Singapore-based newspaper, demonstrate that the prevalence of health/medicine science is not purely specific to United States-based news outlets (Subramaniam, 2014).

Do these media portrayals reflect pervasive stereotypes about science? In the United States, stereotypes about STEM fields include perceptions that these careers offer opportunities for achievement, independent work, and competition (i.e., agency) but fail to offer opportunities to connect to others or to benefit society (i.e., communion; Stout et al., 2016; Diekman et al., 2017; Brown et al., 2018). The typical scientist is perceived to be less communal and more agentic than the typical man or woman (Carli et al., 2016). Physical appearance stereotypes also influence who is seen as a scientist: Women with more feminine facial features are seen as less suited for science careers (Banchefsky et al., 2016). Such stereotypes of science and scientists can dissuade people from engaging in science because the scientist role is perceived not to align with communality (Diekman et al., 2010). Here we examine how publicly available profiles of scientists support or challenge pervasive stereotypes about science.


The Social Role of Scientist: What Is It and Why Does That Matter?


Specific and Diffuse Roles: Expectations of the Scientist and Gender Role

We adopt a social role framework (Eagly and Wood, 2011) to analyze the content of public portrayals of science (a) in terms of the specific scientist role and (b) in terms of whether role content varies by gender of the scientist. Social roles encompass beliefs about the behaviors linked to a particular social position (Biddle, 1986); some social roles are specific to particular contexts or duties (e.g., scientist), whereas some social roles are diffuse and exist across different contexts or duties (e.g., gender; Diekman and Schneider, 2010). For instance, women who are scientists contend with expectations about the female gender role and the scientist occupational role. Traditional gender roles associate women with communal traits oriented toward others and men with agentic traits oriented toward self-promotion. These communal and agentic trait expectations align with a traditional division of labor where women are primarily responsible for caregiving and men for leadership in public roles (Eagly and Wood, 2011). Modern gender role expectations of women include increased competence along with high communality due to women entering formerly male-dominated occupations and also maintaining domestic caregiving (Donnelly and Twenge, 2017; Eagly et al., 2019). This expanded view of expectations for women is reflected in the media. Media depictions of female athletes increasingly invoke portrayals of “powerful” that do not pit power against traditionally feminine traits such as concern for others (Bruce, 2016). For men, however, modern gender role expectations have remained relatively stable with an emphasis on agentic traits (Eagly et al., 2019). Thus, contemporary expectations for women include an emphasis on both communal and agentic characteristics whereas those for men emphasize primarily agentic characteristics, leading to expectations of gender similarity for agency.

Furthermore, gender differences can be minimized when men and women occupy the same specific occupational roles. Specific roles such as manager or subordinate can influence perceived dominance more than gender does (Moskowitz et al., 1994). Yet, when specific roles can be enacted in different ways, diffuse gender roles can continue to exert impact. For example, within the same physician role, women spend more time talking with patients than do men (Roter and Hall, 1998; Roter et al., 2002). Likewise, experience sampling data showed women across status hierarchies (e.g., boss, co-worker, and supervisee) displayed more communal behavior than did men (Moskowitz et al., 1994). A primary question in the current work, then, was along which dimensions gender differences in portrayals of science might emerge. Because contemporary gender roles differentiate men and women more strongly on communal than agentic attributes, we expected gender differences in portrayals of science to occur in communion more than in agency.



Media Portrayals of the Scientist Role

How do people learn about who scientists are and what they do? Beliefs about social roles derive from observing people within those roles (Koenig and Eagly, 2014). How media communicate about science shapes science beliefs for the public and within the scientific community (Steinke, 2005). Media communication unfolds as a cultural process wherein specific actors engage in interpreting and communicating knowledge (Lievrouw, 1990, 1992). For example, analyses of the “Science Times” section of The New York Times highlights the tendency for science journalists to uphold a stereotypic image of pristine science conducted mostly in a laboratory setting, while also challenging those images through attempts to humanize and demystify scientists (Fürsich and Lester, 1996). For instance, when engineering was mentioned, most profiles emphasized contributions to society (Clark and Illman, 2006a). Yet, not all coverage surrounding engineering and society is positive: National news coverage of robotics in surgery/medicine featured a negativity bias, highlighting the negative or unfavorable aspects of these surgeries (Ficko et al., 2017). Thus, the ways that science writers communicate can create and highlight images of science that uphold and challenge popular views of scientific knowledge and scientists.

From the perspective of psychological science, media portrayals are worthy of study as part of a larger set of cultural practices that can reflect and shape intrapersonal cognitions. For example, daily practices related to leisure, work, or family can both influence and be influenced by individual-level cognitions and motives (Markus and Kitayama, 2010). One example is that the content of magazine advertisements reinforces cultural norms of individualism vs. collectivism: Magazine advertisements in the United States focus on individual benefits and personal success, whereas advertisements in Korea focus on ingroup benefits and harmony (Han and Shavitt, 1994). Similarly, analysis of music preferences by social class reflected distinct models of agency, with middle/upper class agency emphasizing self-expression and working-class agency emphasizing resistance to pressure (Snibbe and Markus, 2005). Further, constructions of “gender equality” as reflected in children’s literature show that even books praised as non-sexist portrayed girls and women who adopt male-stereotypic attributes but not boys and men who adopt female-stereotypic attributes (Diekman and Murnen, 2004). In this way, representations of social groups in popular culture reflect and construct beliefs about those groups. Here, we employ archival methods to understand how the scientist role is communicated through media portrayals.

Some depictions might amplify gender stereotypes. For example, media representations of scientists emphasized women’s physical appearance but not men’s (Chimba and Kitzinger, 2010), reinforcing gender stereotypic emphases on women’s appearance. Similarly, publicly available profiles of scientists often simplify the female experience in science by overemphasizing the gender-specific challenges associated with being a woman in science (Mitchell and McKinnon, 2019). Indeed, profiles of female scientists tended to characterize them as a special set of individuals, highlighting personal-orientation toward familial roles, while profiles of male scientists focused more on their role as prominent scientists (Shachar, 2000). Such representations can highlight the overrepresentation of men in STEM and reinforce perceptions of the chilly climate of STEM for women. Experimental research demonstrates the impact of media representations: Women who read a newspaper article that described computer scientists as confirming the “geek” stereotype were less interested in computer science careers than those who read an article that challenged computer science-“geek” stereotypes (Cheryan et al., 2013). In the current research, we asked how the scientist role is portrayed and how this intersects with gender roles.

Analyzing print media portrayals of scientists from a social role perspective can provide insight into the features of the scientist role that are highlighted, and whether these roles are differentially portrayed for male and female scientists. In the current work, we explored whether the scientist role is portrayed similarly or differently for male and female scientists.




Beliefs About Science Roles: Why and How Do Scientists Engage in Science?

Portrayals of scientists in the media not only depict who is a scientist but the specific behaviors and motivations of the scientist role. These portrayals can inform people’s stereotypes of scientists – providing them with information on how and why scientists pursue their work. In the current research, we examined portrayals of scientists to determine whether content aligns with these dimensions of the scientist stereotype. What is the motivation behind scientists’ research questions? How do people become successful scientists?


Beliefs About Scientists’ Purpose

One way to challenge stereotypes of science as lacking communality is to connect scientific work to a broader purpose: Science conducted in the lab matters for the world, but stereotypes of science can neglect this broader impact (e.g., Diekman et al., 2020). Here, we examine whether and how profiles of scientists portray the purpose of pursuing scientific work. If media representations do portray scientists’ purpose, do these overarching purposes reflect agency (e.g., attaining success or recognition) or communion (e.g., benefiting society)? Investigating scientific work in terms of a broader purpose beyond the self can confer motivational benefits. For instance, students who considered the broader purpose of their academic work persisted and succeeded more than students who did not, in both laboratory or longitudinal studies (Yeager et al., 2014). Yet, it is unclear whether media depicts scientists as pursuing their work for broader purposes, and thus this research provides an initial answer to that question.

We also anticipate the portrayal of scientific work as communal or agentic to vary by how gender stereotypes are amplified among female and male scientists. How the gender role is portrayed in science may also influence the perceived purpose of the scientist role. If profiles reflect contemporary gender stereotypes, they may connect the scientific work of female scientists to a communal purpose more than for the work of male scientists. However, if the scientist role takes prominence over the diffuse gender role, we would expect female and male scientists to discuss either type of purpose at similar rates. Thus, the perceived purpose of the scientist role is likely to vary based on how the gender role is emphasized in portrayals.



Beliefs About Scientific Success and Struggle

Another set of pervasive beliefs about science focuses on how success as a scientist is characterized: Is success marked by the illustrious performance that aligns with innate talent or marked by an effortful, ongoing process where capacities are developed over time? Stereotypically, scientific fields are thought to require innate brilliance, particularly in more male-dominated fields such as physics (Leslie et al., 2015). Female STEM students think they need to work harder than their peers do, and this perception of differential effort expenditure negatively predicts belonging in STEM (Smith et al., 2013). The belief that capacity in science is largely innate can reflect a fixed mindset that emphasizes performance and display of success, whereas the belief that capacity in science is developed through challenges and effort can reflect a growth mindset (Dweck, 1999). In all, a dominant narrative of scientific success is that it is a product achieved through innate talents, rather than an effortful and ongoing process.

Clear evidence exists that disrupting pervasive narratives of success can shift cognitions and behaviors. For example, potential student members highlighted their effort more for clubs emphasizing a growth mindset rather than a fixed mindset (Murphy and Dweck, 2010). In workplace settings, women who considered working at a growth-oriented company report fewer concerns about being stereotyped and respond more constructively to negative feedback than those who considered working at a fixed-oriented company (Emerson and Murphy, 2015). Further, perceiving people in STEM environments and careers as holding fixed beliefs about math ability negatively predict women’s sense of belonging (Good et al., 2012) and more strongly predict interest in science careers than gender stereotype beliefs (Barth et al., 2018). Representing success in STEM fields as resulting from effort, rather than a product of innate ability, can foster motivation among women in particular (Smith et al., 2013). Given this evidence, a key question for the current research is whether media profiles of successful scientists acknowledge the efforts and challenges involved in the process of success or whether they reify stereotypes of the “brilliant scientist.”

Further, attributions for overcoming struggles can either confirm or disconfirm stereotypes. A scientist can acknowledge challenges but portray overcoming them as a solo endeavor, which would support stereotypes about STEM as independent. In contrast, a scientist might acknowledge challenges and portray overcoming them with the help of mentors, peers, or family – such a portrayal would provide a counterstereotypic image of STEM.




Current Research

We investigated how the scientist role is portrayed in elite publications. This study employed content and linguistic analyses to examine whether publicly available, in-depth profiles of contemporary scientists support or challenge pervasive beliefs about science. In line with past research, we expected portrayals to reflect stereotypic beliefs about science, in emphasizing agency over communion (Hypothesis 1) and discussing the purpose of scientific research as agentic rather than communal (Hypothesis 2). Further, we anticipated that portrayals would show success as a product of performance due to innate talent rather than an effortful, iterative process (Hypothesis 3).

We examined competing hypotheses about the gendered portrayals of scientists (Hypothesis 4). If the diffuse gender role takes precedence, then portrayals of female and male scientists will be more different than similar. Because contemporary gender roles differentiate men and women more strongly on communal than agentic attributes, we expected portrayals of female scientists to emphasize communion more than those of male scientists. If the specific social role (i.e., scientist) takes precedence, then portrayals of female and male scientists will be more similar than different.




MATERIALS AND METHODS


Materials

We retrieved scientist profiles from two United States-based publications, The New York Times and The Scientist Magazine, that provide publicly available, in-depth profiles of scientists. The depth of these portrayals allowed for a more nuanced analysis than would have been possible with other media sources (e.g., news broadcasts). The New York Times (NYT) is a daily newspaper aimed at a wide readership; its audience tends to be younger, better educated, and of higher income than the average American adult (Pew Research Center, 2012). The Scientist Magazine (TS) is a monthly magazine and website aimed at life science researchers, the majority of whom work in academia (42.4%) or industry (38.9%; The Scientist, 2021). These different readerships allow us to investigate media portrayals aimed at varying audiences. The NYT includes a broad public readership, which positions it to have an impact on perceptions of the scientist role to shape beliefs. Profiles from TS focus on individuals within the life science track; they add to this research because they are also publicly available, similar in length and detail to NYT profiles, but offer a much larger sample size. Additionally, because TS has an audience primarily made up of STEM professionals, these profiles have the potential to influence the beliefs and norms that scientists themselves hold about the discipline. Analyzing the two publications together thus allowed the detection of robust patterns across different outlets.

Because our interest was in contemporary depictions of scientists, we located online profiles of scientists in these publications published since 2011 (when the NYT began its Profiles in Science series and the TS began its Profiles series in their current forms). For both sources, profile publication dates ranged from 2011 through 2019. To compare across profiles, we only coded profiles presenting a single scientist (this resulted in the exclusion of two NYT articles that included two scientists within one profile). The resulting data set included 27 profiles from NYT (11 women; 16 men) and 97 profiles from TS (39 women; 58 men).



Text Analysis

Each set of profiles was analyzed with Linguistic Inquiry and Word Count (LIWC; Pennebaker et al., 2015a). LIWC reports the proportion of text that includes terms from pre-established specific dictionaries that capture specific constructs based on conceptual categories (e.g., positive emotions). We analyzed text using previously validated and reliable dictionaries of agency and communion (Pietraszkiewicz et al., 2019). Example communal dictionary items included collaboration and altruism and example agentic dictionary items included achievement and autonomous. The procedure for developing these dictionaries followed protocol detailed in the official LIWC2015 psychometrics and development manual (see Pennebaker et al., 2015b for more details). The developers rigorously tested convergent and discriminant validity of these dictionaries with other language-based measures of psychology using Latent Semantic Analysis (see Pietraszkiewicz et al., 2019 for more details).



Content Analysis

Two trained independent coders, who were blind to hypotheses, coded the profiles. All codes were dichotomous (presence or absence) to increase reliability and to follow prior research (e.g., Cheryan et al., 2013, Study 1). The coding scheme was determined prior to coding or data analysis. Categories and descriptions are given in Table 1. Interrater reliability was calculated using Cohen’s kappa and disagreements were resolved through discussion.


TABLE 1. Coding categories and descriptions.
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Communal and Agentic Purpose

Coders identified whether the scientists mentioned an overarching purpose of their work or not (NYT, k = 0.78, 96.3% agreement; TS, k = 0.73, 93.8% agreement) using a coding scheme developed from previous literature (Yeager et al., 2014). Coders then noted whether the purpose was communal or not (e.g., working together, helping others; NYT, k = 0.87, 96.3% agreement; TS, k = 0.85, 92.8% agreement), and whether the purpose was agentic or not (e.g., independence, control over own work, financial rewards; NYT, k = 0.85, 92.6% agreement; TS, k = 0.74, 90.7% agreement). As a result of the combination of communal and agentic codes, profiles could be only communal, only agentic, both communal and agentic, or neither communal nor agentic. Communal and agentic purpose codes were developed by drawing on the goal congruity literature (Diekman et al., 2010, 2020).



Beliefs About Success

Aspects of success were coded using a scheme developed on the basis of prior literature on malleability of intelligence (Blackwell et al., 2007) and ability beliefs (Leslie et al., 2015). Coders noted whether or not the scientists discussed their successes (NYT, k = 0.78, 96.3% agreement; TS, k = 0.75, 96.9% agreement), and whether discussion of success was coded as either achieved or as a continued effort (NYT, k = 0.86, 92.6% agreement; TS, k = 0.76, 92.8% agreement).

Coders noted whether the scientist discussed overcoming a struggle (present or absent; NYT, k = 0.81, 92.6% agreement; TS, k = 0.77, 89.7% agreement) using a coding scheme drawing on the role of effort (Smith et al., 2013). Examples included difficulty getting experiments to work or challenges handling graduate school or early career life. Coders identified whether scientists attributed overcoming struggles to themselves (e.g., working hard and pushing themselves through it; present or absent; NYT, k = 0.85, 92.6% agreement; TS, k = 0.89, 94.8% agreement) or others (e.g., working closely with mentors and being involved in teamwork; present or absent; NYT, k = 0.82, 92.6% agreement; TS, k = 0.83, 93.8% agreement).





RESULTS

Given the different nature and sample sizes of the publication outlets, we report results separately by outlet. Despite different readerships, both outlets show largely similar findings. For robustness, we focus on patterns that emerge in both the NYT and TS. First, we use LIWC text analysis to test whether profiles reflect a stereotypical focus on agency (Hypothesis 1) through a higher frequency of agentic words, relative to communal words. Next, we use results from trained coders and qualitative examples to elaborate the LIWC analyses and to document specific depictions of scientist roles. Here, we investigate whether profiles highlighted an agentic rather than communal purpose of scientific research (Hypothesis 2) and focused more on success as achieved rather than developed (Hypothesis 3). For each of these questions, we tested whether or not profiles of female and male scientists differed in their content (Hypotheses 4). As moderation hypotheses, these analyses are presented alongside tests for Hypotheses 1, 2, and 3.


Do Profiles Reflect a Stereotypical Focus on Agency?

To determine whether these profiles reflected stereotypic beliefs about science, we tested whether the LIWC text proportions included higher frequencies of agentic words than communal words, and whether this effect was moderated by scientist gender. A 2 (focus: agentic, communal) × 2 (scientist gender: female, male) mixed model analysis of variance, with focus as a within-subjects factor, revealed only a significant main effect of focus [NYT: F(1,25) = 8.90, p = 0.006, η2p = 0.26; TS: F(1,95) = 27.43, p < 0.001, η2p = 0.22]. Profiles included significantly more agentic than communal terms, supporting Hypothesis 1 (Figure 1). The main effect of scientist gender and the Focus × Gender interaction did not attain significance, ps > 0.60, consistent with the gender-similarity direction of Hypothesis 4.
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FIGURE 1. Scientist profiles include more agentic than communal words. Proportion of agency and communion words used with each profile source. Proportion of words is based on LIWC calculations and output (Pennebaker et al., 2015b). ∗∗p < 0.01, ∗∗∗p < 0.001.



Purpose: Integrating Communion and Agency

In both publications, content analyses revealed that the vast majority of profiles mentioned purpose (NYT: 100.0%; TS: 83.5%). Our Hypothesis 2 prediction was that profiles would highlight agentic more than communal purpose, but the observed data pattern was more nuanced. Scientists did frequently discuss agentic purpose, but they also frequently discussed communal purpose. Many scientists described the purpose of their work as reflecting both communal and agentic values (NYT: 44.0%; TS: 40.2%), though others focused solely on communal values (NYT: 41.0%; TS: 4.0%) or solely on agentic values (NYT: 7.0%; TS: 51.5%). Example statements of communal and agentic purpose are given in Table 2.1 Overall, the presence of both communal and agentic purpose demonstrates that scientific work can be portrayed as including communality. Indeed, these profiles provide a route through which media depictions might easily highlight the presence of both agency and communality in the scientific profession – through the prominent discussion of purpose for work.


TABLE 2. Selected examples of communal and agentic purpose.
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Tests of scientist gender as a moderator (Hypothesis 4) did not detect a difference between men’s and women’s profiles in the portrayal of scientific work as communal, agentic, or both [NYT: Breslow-Day χ2 (1, N = 27) = 1.07, p = 0.30; TS: Breslow-Day χ2 (1, N = 97) = 1.96, p = 0.16].




Do Profiles Reflect Stereotypical Beliefs About Scientific Success?

In both publications, scientists frequently discussed their success (NYT: 100.0%; TS: 87.2%). Surprisingly, scientists frequently described pursuing success as an ongoing process (NYT: 51.9%; TS: 83.5%) rather than already achieved (NYT: 44.4%; TS: 16.5%); significant difference within TS, Z = 9.33, p < 0.001. For example, one scientist said, “You start down a path… you try to be creative and curious and figure things out, but you don’t know where it’s going to go” (Vence, 2015). This emphasis on the continuing pursuit of success was contrary to pervasive stereotypes that do not emphasize growth and effort (Hypothesis 3).

Scientists also frequently discussed overcoming struggles (NYT: 63.0%; TS: 67.0%), contrary to Hypothesis 3. Not surprisingly, many scientists attributed overcoming struggles to their personal qualities and effort (NYT: 48.1%; TS: 42.3%). Yet, a sizeable minority of scientists explicitly credited other people as essential in helping them overcome struggles (NYT: 18.5%, TS: 23.7%). Self-focused attributions were more prevalent than other-focused attributions in both outlets (Figure 2; NYT: Z = 2.31, p = 0.02; TS: Z = 2.75, p = 0.006). Demonstrating self-focused attributions for success, one scientist’s mantra is “If I can do it, so can you” (Broad, 2014). Demonstrating other-focused attributions, one scientist discussed her mentor’s help in developing her ability to formulate and test a question while emphasizing that “the answer wasn’t the important part” (Scudellari, 2013b). Overall, depictions of success – even among these prominent scientists – reflected persevering through challenges.


[image: image]

FIGURE 2. Attributions of overcoming struggles to the self more than to others. Percentages of scientists who attributed overcoming struggles to self or others. ∗p < 0.05. New York Times N = 27; The Scientist N = 97.


We also tested for scientist gender differences in discussion of struggles (Hypothesis 4). Men (NYT: 62.5%; TS: 62.1%] and women (NYT: 63.4%; TS: 74.3%) did not statistically differ in their discussion of struggles [NYT: χ2 (1, N = 27) = 0.004, p = 0.95; TS: χ2 (1, N = 97) = 1.59, p = 0.21] or their attributions for overcoming these struggles [Self: NYT: χ2 (1, N = 27) = 1.03, p = 0.21; TS: χ2 (1, N = 97) = 2.17, p = 0.14); Others: NYT: χ2 (1, N = 27) = 0.001, p = 0.97; TS: χ2 (1, N = 97) = 0.73, p = 0.39].




DISCUSSION

The current research illustrates that in-depth, contemporary portrayals of the scientist role both reflect and challenge stereotypes of science. Pervasive beliefs about science were reflected in text analyses documenting greater frequencies of agentic than communal words, supporting Hypothesis 1 and providing additional evidence of stereotypes of scientists and scientific work as focused more on agency than communality (Diekman et al., 2010; Carli et al., 2016).

Yet pervasive beliefs about science were also challenged in these profiles. The prediction that scientists would link their scientific pursuits to agentic but not communal purpose (Hypothesis 2) was only partially upheld: Scientists did link their work to agentic values, but they also explicitly linked their work to communal values. Further, contrary to Hypothesis 3, many scientists described their success in terms of continuing to work through challenges. Thus, the science portrayed in these profiles may serve as a model for how to describe science in ways that do not reify stereotypes of STEM fields as lacking in communality and requiring innate success. Content of profiles did not differ by scientist gender: Profiles of female and male scientists included similar frequencies of agentic terms and communal terms. These patterns suggest that although the specific scientist role highlights agentic aspects, the scientist role is portrayed as including communality for both men and women (supporting the gender-similarity version of Hypothesis 4). These findings thus contribute to understanding the intersection of role stereotypes and gender stereotypes (Eagly and Wood, 2011) by exploring how public-facing media communicates not just who is in the role but how it is enacted.


Theoretical Contributions

The present research contributes to the understanding of role stereotypes and gender stereotypes (i.e., social role theory; Eagly and Wood, 2011) by exploring how public-facing media communicate the goal opportunities of scientific pursuits, and whether aspects of scientific pursuits are portrayed differently for men and women. Pervasive stereotypes hold that careers in science lack communality (Diekman et al., 2011, 2017) and that scientists attain success with little effort (Smith et al., 2013) and much innate talent (Good et al., 2012; Leslie et al., 2015). In the profiles analyzed here, scientists integrated both agency and communality into their scientific work, discussed whether and how they overcome challenges, and provided the overarching purposes for engagement with science. In this way, these profiles modeled both agentic and communal behaviors in science. The explicit integration of communal activities and purpose in science, alongside agentic ones, can shift beliefs about the goals that science affords, and these cues are interpreted similarly whether the scientist is a man or woman (Clark et al., 2016; Fuesting and Diekman, 2017). Thus, the current study advances understanding of the interplay between role and gender stereotypes by illustrating how naturalistically-occurring profiles of scientists integrate agentic and communal aspects of science. As such, the current work joins existing literature to demonstrate the possibility of integrating both agentic and communal aspects in portrayals of scientists’ work.

Analysis of these in-depth profiles allowed for a close examination of the interplay between the specific social role of scientist and diffuse gender roles. The finding that female and male scientists similarly integrated agency and communion provides support for the social role theory principle that gender differences may be constrained by the career role. This finding aligns with prior work examining profiles from just The New York Times (Mitchell and McKinnon, 2019), in which communal and agentic characteristics were attributed to both female and male scientists. As women enter and advance in science roles, they may introduce communally-oriented purpose and activity to a greater extent, similar to evidence that legislative bodies with greater proportions of women are more likely to introduce legislation focusing on education and health care (Swers, 2013). Yet, the recruitment of communally-oriented men into these roles also has the potential to disrupt public perceptions of STEM as lacking communality (Boucher et al., 2017). The framework adopted here can thus provide insight into how social roles shape gender, and how gender shapes social roles.



Practical Implications

Meeting the demands of contemporary society requires in-depth investment in the science, technology, engineering, and mathematics (STEM) workforce. Despite the perks of careers in STEM (i.e., lower unemployment rates and higher salaries relative to other fields; McFarland et al., 2018), the demand for workers far exceeds the available supply in the United States (National Science Board, 2018). In addressing this problem, the cultural image of science serves as both a challenge and an opportunity (Bybee, 2010). The challenge is that stereotypic messages about STEM culture can dissuade talented individuals from entering STEM careers. Yet, the opportunity is that the dominant cultural image can be challenged through messages that integrate counterstereotypic elements. Indeed, framing political careers as serving the community increased women’s positivity toward entering political leadership (Schneider et al., 2016). This work thus has implications for science educators, media practitioners, and content creators: Depictions of scientists in public communications and popular culture provide an avenue to portray lesser known aspects of science by highlighting opportunities for collaboration, success through effort, and humanitarian purpose. Indeed, emphasizing opportunities for collaboration and humanitarian purpose has important implications for public trust in science: Scientific domains that were described as prosocially-oriented (vs. power-oriented) were trusted more and perceived as a higher funding priority (Benson-Greenwald et al., 2021b).



Limitations and Future Directions

A primary limitation is that the focused nature of this content analysis included two publications, both based in the United States, which limits generalizability to other public-facing media and other countries. We chose these outlets because the depth of these portrayals allowed for a more nuanced analysis than would have been possible with other media sources (e.g., news broadcasts). We also chose two publications that serve different audiences and missions: Although both are publicly available, The New York Times addresses a broader populace that is better-educated, younger, higher-income adult than the average American (Pew Research Center, 2012), whereas The Scientist addresses people in the life sciences (The Scientist, 2021). These different readerships are a strength given that the goal of the research was to understand depictions of science and scientists in contemporary culture. As highly regarded, prominent publications, these two outlets might be on the front lines of challenging pervasive STEM stereotypes, serving as a model for other written public communications of science. Nonetheless, documenting how scientist and gender roles intersect in other forms of media and across countries is necessary.

The content analysis methods employed here can document patterns but cannot speak to the source of these patterns. We note that the content of these profiles may stem from the scientists, the questions asked by interviewers, or from editorial decisions about what to cut and what to keep: Multiple contributors may prevent or perpetuate stereotypes appearing in print. For example, the specialized audience of these publications may have an influence on how decision makers at NYT and TS depict these scientists. Different media can emphasize different aspects of science, and these variations have implications for resulting beliefs. Future work could analyze the questions interviewers pose to scientists, editors’ comments on articles, and direct transcripts of these interviews to understand more precisely processes that contribute to the end-result portrayals analyzed in this research.

We note that these publications did not consistently provide information about the ethnicity of the featured scientists. The current representations limit the study of intersectionality among gender and other identities, and how intersectional identities inform the enactment and portrayal of science. Because shared racial and gender identity is key in promoting positivity toward science among Black female students (Pietri et al., 2020), presentations that signal such shared identity clearly may be more impactful. The study of portrayals of science in media is important because these representations can encourage a broad array of talented individuals to enter science careers, broadening the mold of who participates in scientific work.

The current research documented the content of these scientific portrayals but did not provide evidence that these portrayals shift readers’ beliefs. Prior research provides strong evidence for this process (Brescoll and LaFrance, 2011; Cheryan et al., 2013), but documenting the impact of these naturalistically-occurring portrayals is an important next step. Indeed, work in our laboratory has found that participants who read a scientist profile that incorporated communal purpose and overcoming difficulties, relative to a profile that focused only explaining research, fostered more positive attitudes toward science careers (Benson-Greenwald et al., 2021a). This enhanced positivity was due to the perceived availability of communal opportunities in science, rather than to perceived agentic opportunities in science. Because beliefs about goal opportunities and success can deter underrepresented groups in science (Smith et al., 2014), such research could inform interventions targeted toward broadening participation in STEM.

Beyond integrating both communal and agentic content, many of these profiles discussed communal and agentic purpose at different levels of action. For example, the scientist quoted as saying “The goal is to change the world” expresses being an agent that acts on the world from a focus on others which differs from the self as an independent agent, such as the scientist who says they wanted “to do what I wanted to do.” These examples highlight that agentic or communal purposes might be enacted in more individual vs. collective ways (Triandis, 1989). Particularly important to note is that the content of purpose as agentic or communal is only one dimension of describing the properties of purpose; others might include whether the purpose engages independent or interdependent aspects of self (Markus and Kitayama, 1991), or abstract or concrete construals (Steinberg and Diekman, 2018). Concrete construals focus on the local, specific properties, whereas abstract construals focus on general, global properties (Trope and Liberman, 2010). Perceptions that STEM careers afford fewer opportunities for communion than agency occur at concrete construals but not at abstract construals (Steinberg and Diekman, 2018). Thus, an interesting direction for future work could be to document not only the communal or agentic content of purpose but also other properties that might have psychological consequences.




CONCLUSION

Media representations offer the ability to portray the world not only as it is but also as it could be. Media portrayals of scientists and scientific work are essential to understand because they offer glimpses into roles that people may otherwise not experience. The current analysis found that profiles of scientists communicate messages that both support and disrupt stereotypes about science. Such profiles provide information about not only who is in the role, but also about the culture of science. Communicating messages to the public that challenge existing beliefs about the culture of science may be one path toward challenging pervasive and problematic stereotypes that often dissuade talented individuals from choosing science careers.
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FOOTNOTES

1The portrayed purpose of scientific work as solely communal or agentic varied by publication: NYT included communal more than agentic purpose (Z = 2.92, p = 0.004), and TS profiles included agentic more than communal purpose (Z = –7.39, p < 0.001).
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Category Elements

Purpose Articulate motivation for scientific pursuit; Why are they pursuing this research/did they become scientists?

Communal purpose Helping others, serving humanity, serving community, working with people, connection with others, attending to
others, caring for others, mentoring, and teaching

Agentic purpose Power, recognition, achievement, mastery, self-promotion, independence, individualism, status, focus on the self,
success, financial rewards, self-direction, demonstrating skill or competence, and competition

Success Discuss success/being successful; particular aspects of success

Continuing effort Ongoing process; talk about future directions, questions, and goals

Already achieved Completed, behind them, or already achieved

Struggle Acknowledge difficulties in their career; e.qg., challenges with education (graduate school), career life, or research
(failed studies, rejected manuscripts)

Overcoming struggle

Other attribution Overcoming challenge due to mentors, teamwork, or other people

Self attribution Overcoming challenge due to own actions or characteristics, e.g., hard work

Purpose type (communal, agentic) and overcoming struggle (other attribution, self attribution) were not mutually exclusive; profiles could be coded as mentioning both,
either, or none. Success categories were mutually exclusive (either continuing effort or already achieved).
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