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Abstract
Our research capitalized on a naturalistic data collection opportunity to investigate responses to experimental evidence of
gender bias within science, technology, engineering, and mathematics (STEM). We analyzed 831 written comments made by
members of the public in response to three prominent articles reporting on experimental evidence of science faculty
members’ gender biases. Utilizing a mixed-method approach (i.e., thematic and quantitative analysis), we identified the nature
and frequency of positive and negative responses, and we investigated possible gender and professional differences in what
commenters wrote. Although acknowledgment of gender bias was the most prevalent category, a wide range of positive
(e.g., calls for social change) and negative (e.g., justifications of gender bias) reactions emerged. Among the subsample of
423 comments for which it was possible to code commenters’ gender, gender differences arose for the majority of categories,
such that men were more likely than women to post negative responses and women were more likely than men to post pos-
itive responses. Results were unaffected by commenters’ own STEM field affiliation. We discuss implications for the role of
clearly demonstrated bias in prejudice recognition and reduction as well as the development of STEM diversity interventions.
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A stark gender disparity remains in many science, technology,

engineering, and mathematics (STEM) fields (Landivar,

2013; National Science Foundation, 2010). Recent experi-

mental evidence suggests that, among other factors (Ceci &

Williams, 2011), gender bias may play a role in constraining

women’s STEM opportunities (Knobloch-Westerwick, Glynn,

& Huge, 2013; Moss-Racusin, Dovidio, Brescoll, Graham, &

Handelsman, 2012; Reuben, Sapienza, & Zingales, 2014). In

response, researchers have called for a scientific approach to the

development, testing, and implementation of interventions

designed to reduce bias and boost diversity by educating the

STEM community about pernicious biases (Handelsman &

Moss-Racusin, 2013; Moss-Racusin et al., 2014; Smith, 2014).

However, relatively little is known about how people

respond to clear demonstrations of gender bias, particularly

in a STEM context. Although it is possible that such

demonstrations could lead to productive, positive responses

(e.g., acknowledging the difficult reality of gender bias or

calling for social changes), they may also be associated

with negative reactions (e.g., rationalizations of bias or

defensive attacks). The current research utilized a naturalis-

tic data collection opportunity to shed new light on the

ways in which members of the public (including individuals

both within and outside the STEM community) respond to

straightforward experimental evidence of gender bias in

STEM fields.

Gender Bias in STEM

Recent social science research provides accumulating

empirical evidence of subtle gender bias in STEM. For

example, Moss-Racusin, Dovidio, Brescoll, Graham, and

Handelsman (2012) asked science faculty members to rate

one of two student lab manager applications, identical except

for the student’s gender. Both male and female faculty mem-

bers viewed the male student as more competent than the

identical female student. They were also more likely to hire

and mentor the male student, and they offered him an annual

starting salary almost US$4,000 higher than that of the

female student. Equally qualified male and female students

were not evaluated, advanced, rewarded, or mentored
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equally; instead, the male student was favored by virtue of

his gender.

An older study investigating gender bias among academic

psychologists revealed a similar pattern in that a female

faculty job applicant was viewed as less qualified and was

less likely to be hired than an identical male applicant (Stein-

preis, Anders, & Ritzke, 1999). Gender bias also emerged in

the field of mathematics, such that a female candidate was

less likely to be hired than the identical male candidate, even

when participants were provided with objective information

demonstrating the applicant’s excellent past performance

(Reuben et al., 2014). Similarly, a large (N ¼ 6,548) audit

study of faculty across a variety of academic fields revealed

that female and racial minority prospective doctoral students

were less likely to be granted a mentoring meeting than iden-

tical White men (Milkman, Akinola, & Chugh, 2012).

Finally, graduate students rated conference abstracts less

favorably when they were attributed to a woman author than

when the identical abstracts were attributed to a man

(Knobloch-Westerwick et al., 2013). To the extent that such

gender bias reduces access to talent and prevents the full par-

ticipation of qualified women in STEM, it may directly

undermine academic meritocracy and the advancement of the

scientific enterprise. It is therefore critical to gain a better

understanding of the mechanisms associated with increased

awareness and reduced expression of bias in STEM.

The Impact of Demonstrating Bias

Clearly demonstrating gender bias in STEM may help to

ameliorate it. Multiple models of behavior change posit that

the recognition of a problem and motivation to address it are

necessary precursors to subsequent improvements (Bowes-

Sperry & O’Leary-Kelly, 2005; Prochaska, DiClemente, &

Norcross, 1992; Prochaska, Norcross, & DiClemente,

1994). Awareness may be particularly critical in the realms

of bias-reduction generally (Ashburn-Nardo, Morris, &

Goodwin, 2008; Devine, 1989; Devine, Plant, Amodio,

Harmon-Jones, & Vance, 2002; Prime & Moss-Racusin,

2009) and in STEM specifically (Carnes et al., 2012;

Prochaska et al., 2006). Indeed, many diversity interventions

presume and/or reveal a link between educating participants

about the existence of bias and subsequent reductions in

biased attitudes and behaviors (Carnes et al., 2012; Moss-

Racusin et al., 2014; Paluck, 2006; Shields, Zawadzki, &

Johnson, 2011).

Supporting this idea, confronting individuals about their

own biases has been associated with positive social outcomes

(Ashburn-Nardo et al., 2008; Czopp & Monteith, 2003;

Czopp, Monteith, & Mark, 2006; Gulker, Mark, & Monteith,

2013; Monteith, Voils, & Ashburn-Nardo, 2001; Perry,

Murphy, & Dovidio, 2014), particularly in the realm of racial

bias. For example, Whites who were confronted about their

own subtle racism were then less likely to report racist atti-

tudes and engage in negative stereotypic inferences about

Blacks (Czopp et al., 2006). Similarly, bias-aware Whites

who learned of their own implicit racial bias accepted feed-

back and engaged in positive intergroup behaviors, such as

seeking out interracial contact that would promote diversity

(Perry et al., 2014), more than Whites who were less aware

of their racial bias. In a gender context, men who were con-

fronted about their own sexism subsequently demonstrated

compensatory efforts and reduced usage of sexist language

(Mallett & Wagner, 2011). This evidence suggests that high-

lighting the existence of personal biases can reduce expres-

sions of racial and gender prejudice. However, researchers

have yet to examine the utility of confronting individuals

about gender bias in a STEM context.

Moreover, relatively few studies have examined peoples’

naturalistic responses to scientific demonstrations of bias

among others or within institutions, rather than within indi-

viduals themselves. Of importance, some existing work in

this area suggests that people are more likely to recognize

and accept biases when they are revealed in others (Pronin,

Gilovich, & Ross, 2004; Pronin, Lin, & Ross, 2002). Thus,

clear scientific evidence of others’ biases may be a particu-

larly effective way to promote observers’ awareness of bias,

laying the groundwork for improvements in intergroup atti-

tudes and behaviors. For example, a ‘‘Bias Literacy Work-

shop’’ designed to educate faculty about pervasive bias

within the STEM community was associated with heightened

awareness of bias as well as self-reported behavioral

improvements (Carnes et al., 2012). However, such efforts

have largely been embedded within formal diversity trainings

or interventions. Thus, the potential impact of a more natu-

rally occurring encounter with evidence of systematic STEM

gender bias remains unknown.

Additionally, previous work suggests that highlighting the

reality of sexism may be less effective than similar demon-

strations of racism (Czopp & Monteith, 2003; Gulker et al.,

2013). For example, claims of racial bias were associated

with higher levels of guilt, corrective responses, and concerns

over having caused offense compared to similar allegations

of gender bias (Czopp & Monteith, 2003). Indeed, claims

of gender bias were met with amusement (Czopp & Monteith,

2003) and trivialization (Gulker et al., 2013). Thus, it remains

unclear whether empirical demonstrations of systemic gender

bias can elicit the types of positive outcomes in observers

associated with racial bias demonstrations.

The Current Research

To address this question, we capitalized on a naturalistic data-

collection opportunity to examine the nature of reactions to

social scientific, experimental evidence of gender bias in

STEM. On the one hand, these responses might be

positively-valenced (e.g., acknowledging the existence of

pernicious gender bias; Mallett & Wagner, 2011). On the

other hand, responses could be negatively-valenced (e.g., tri-

vializing evidence of gender bias; Czopp & Monteith, 2003;
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Gulker et al., 2013). Evidence of unfair treatment can threa-

ten cherished beliefs in the legitimacy of the existing system

(Jost, Banaji, & Nosek, 2004; Jost & Banaji, 1994). People

may therefore respond to such information defensively, exhi-

biting negatively-valenced reactions such as denying the

validity of damning evidence or justifying the existence of

gender bias (Crandall & Eshleman, 2003; Jost & Hunyady,

2002). Thus, identifying reactions to evidence of gender bias

in STEM may help reveal the impact of clearly demonstrated

bias on observers’ expressions of prejudice more broadly.

Moreover, it has critical implications for the design and

implementation of interventions aimed at bolstering gender

diversity within these fields (Moss-Racusin et al., 2014).

In this study, we coded and analyzed a large sample of 831

comments responding to prominent journalistic articles dis-

cussing social scientific, experimental evidence of bias in

STEM (i.e., Moss-Racusin et al.’s, 2012, article demonstrat-

ing faculty members’ gender biases). Of importance, we note

that because many commenters chose to remain anonymous

(as discussed in more detail in the Method section subse-

quently), we cannot be certain that each comment was gener-

ated by a distinct commenter, nor that each commenter left

only one comment. As a result, it is necessary to treat discrete

comments as the unit of analysis, rather than commenters

themselves. In order to benefit from the advantages offered

by both qualitative and quantitative research (for a discus-

sion, see Testa, Livingston, & VanZile-Tamsen, 2011), we

utilized a mixed-method approach including both qualitative

content coding based on thematic analysis strategies and

quantitative analyses. Specifically, we sought to (a) identify

the distinct categories of responses to a clear experimental

demonstration of gender bias in STEM, (b) explore the fre-

quency with which these different response types were exhib-

ited, and (c) investigate potential differences in response

types associated with commenters’ gender and professional

STEM involvement.

In keeping with extensive previous qualitative research

involving the thematic analysis of messages (Ibroscheva,

2007; Miller & Summers, 2007; Neuendorf, 2011; Testa

et al., 2011), existing research was utilized primarily to pro-

vide a theoretical rationale for undertaking the current analy-

sis (as discussed earlier). That is, rather than testing explicit

hypothesis derived from existing theory, we invoked previous

work to motivate and guide the current analyses while allow-

ing the specific response categories to arise naturally from the

data (Berg & Lune, 2012; Braun & Clarke, 2006; Cutler et al.,

2009; Graham, Naqvi, Encandela, Harding, & Chatterji,

2009; Mattis, 2002; McClelland & Holland, 2014; Testa &

Livingston, 1999). As a result, we made no specific a priori

predictions regarding the types or frequencies of responses

that would emerge. However, given previous evidence sug-

gesting that responses to evidence of bias may range from

positive to negative (Carnes et al., 2012; Crandall & Eshle-

man, 2003; Czopp & Monteith, 2003; Gulker et al., 2013; Jost

& Hunyady, 2002; Mallett & Wagner, 2011; Perry et al.,

2014), we were particularly interested in comparing the

nature and prevalence of positively- and negatively-

valenced categories.

Additionally, consistent with previous work demonstrat-

ing that men often exhibit higher levels of sexism than

women (Swim, Aikin, Hall, & Hunter, 1995), are less cogni-

zant of gender bias relative to women (Becker & Swim,

2011), and have a vested interest in justifying the existence

of gender bias in order to uphold their own higher status

(Morton, Postmes, Haslam, & Hornsey, 2009; Rudman,

Moss-Racusin, Phelan, & Nauts, 2012), we expected that

negatively-valenced reactions would be more likely exhibited

by men than women. We also sought to determine whether

working in a STEM field might impact reactions to evidence

of gender bias in STEM. Because people are often resistant to

negative information that implicates them personally (Pronin

et al., 2002, 2004), we reasoned that comments revealing

negatively-valenced reactions might more likely be generated

by individuals working within the STEM community (i.e.,

those revealed to be biased by the experimental evidence),

relative to those outside the STEM community.

Method

Comments

As noted earlier, we treated comments themselves (rather

than commenters) as the unit of analysis. Specifically, we

used 831 public online comments that responded to one of

three journalistic articles discussing an empirical social scien-

tific paper that had experimentally demonstrated gender bias

in the sciences (Moss-Racusin et al., 2012). Comments were

drawn from an article posted on the New York Times website

(210 comments, 25%), from the Discover Magazine science

blog (134, 16%), and from a popular group for science lovers

(‘‘IFL Science’’) on the social networking Facebook website

(487, 59%) that had over 1,000,000 members at the time data

were collected. These three sources were chosen for their

accessibility, wide readership, and diversity of readership.

Preliminary analyses revealed that results did not differ

across websites (all ps > .14). Thus, we collapsed across web-

sites for all remaining analyses.

We sought to determine commenters’ gender and whether

or not commenters worked in a STEM field whenever possi-

ble. For each comment, two researchers coded commenter’s

gender and STEM field affiliation independently, and they

agreed in 99% of the cases. Disagreements were resolved

by discussion. The two researchers responsible for coding

commenters’ gender and STEM field affiliation were not the

same two who completed the primary category coding. In

order to reduce the possibility of error, our coding of com-

menters’ gender was highly conservative. For example, uni-

sex names (e.g., Alex, Corey) were not coded, nor were

any instances in which gender was not confirmed by multiple

indicators (e.g., clearly gendered name or profile picture,

self-reported gender). Using this coding structure, it was
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possible to code commenter gender for 423 (51%) comments;

of these, 240 (57%) were from women. It was possible to

code participant gender for 84 (40%) New York Times com-

ments (of these, 45, or 54%, were from women), 41 (31%)

Discover blog comments (of these, 16, or 39%, were from

women), and 298 (61%) Facebook comments (of these,

179, or 60%, were from women).

We also coded STEM field affiliation conservatively in

that a comment needed to contain at least one explicit state-

ment that the commenter worked (or had worked) as a profes-

sional in a STEM field at the collegiate level or above (e.g.,

‘‘I am a nuclear engineer . . .’’; ‘‘After completing my PhD in

biophysics at a reputable university in NYC . . . ’’). In 170

(20%) cases, it was possible to determine that a comment was

generated by a participant who worked in a STEM field. It is

important to note that the remaining 661 (80%) comments

provided no indication that the commenter worked in a

STEM field but also did not conclusively indicate that this

was not the case. It was possible to code participant gender

for 88 (52%) comments made by STEM professionals. Of

these, 22 (25%) were women and 66 (75%) were men. These

numbers reflect U.S. Census figures on the representation of

women (26%) and men (74%) in the underlying population of

STEM professionals (Landivar, 2013). It was possible to

determine that 44 (21%) New York Times comments, 24

(18%) Discover Blog Comments, and 102 (21%) Facebook

comments were generated by STEM professionals.

Procedure

We analyzed comments discussing the results of the previ-

ously published paper on STEM gender bias by Moss-

Racusin et al. (2012). We selected this target paper because

of its prominent press coverage (Pollack, 2013) as well as its

straightforward evidence of STEM faculty gender bias. As

discussed earlier, this experimental study randomly assigned

participants (biology, chemistry, and physics professors at

research-intensive U.S. universities) to evaluate a student lab

manager applicant. Although the applicant’s qualifications

were identical across conditions, the applicant was said to

be either male (John) or female (Jennifer). Both men and

women faculty participants rated the male applicant more

favorably than the identical female applicant across a host

of outcomes, including competence, hireability, and starting

salary. Because this experimental design held the applicant’s

objective qualifications constant while solely manipulating

applicant gender, it provided clear evidence of the negative

causal impact of applicant gender on faculty participants’

evaluations of female relative to male applicants.

We began by identifying three articles about the study that

had garnered significant numbers of comments online. These

were drawn from three different websites, each with high lev-

els of daily site traffic. All three sites had a user-generated

comment section from which we drew our sample. Each short

article (range ¼ 256–709 words) presented the basic findings

of our research, analyzed its implications for gender and

diversity in STEM fields, and included a link to the original

paper. Institutional review board approval was obtained to

analyze this publicly available data, and the names of individ-

ual commenters were not permanently stored. Instead, they

were deleted from the data set after being coded for gender.

Over the course of the 3 months following the publication

of the Moss-Racusin et al. study in September 2012, hundreds

of people left comments about the research on each of these

websites. We collected all comments on each selected web-

site between the dates of September 19, 2012, and December

19, 2012, resulting in an initial sample of 1,118 comments.

We excluded one-word comments (e.g. ‘‘Yes!’’; ‘‘Hog-

wash’’), comments that solely responded to another commen-

ter without offering an elaborated response to the paper (e.g.,

‘‘Sure, Mike M.’’; ‘‘Check your arithmetic, people!’’), and

comments with no text other than outside hyperlinks. This

produced a final sample of 831 unique comments. Using a

mixed-method approach, we subjected the comments to both

thematic and quantitative analyses.

Results

Thematic Analyses

Thematic analysis is a flexible, commonly used analytic

approach to identifying and analyzing patterns within qualita-

tive data (Berg & Lune, 2012; Braun & Clarke, 2006; Neuen-

dorf, 2011; Testa et al., 2011). Specifically, thematic analysis

involves the creation of a rich description of the underlying

data through a process of uncovering latent themes. In con-

trast to other qualitative approaches such as grounded theory

(Glaser, 1992), thematic analysis does not require the gener-

ation of a specific theoretical model, and it can be applied to a

wide range of epistemological approaches (Braun & Clarke,

2006). Of importance, thematic analysis has been utilized

increasingly to analyze messages relating to gender themes

and to compare messages from women and men (Argamon,

Koppel, Fine, & Shimoni, 2003; Fields, Swan, & Kloos,

2010; Neuendorf, 2011).

We followed inductive thematic coding procedures as

described by previous researchers (Braun & Clarke, 2006;

McClelland & Holland, 2014). To begin, we created a ran-

dom subsample of 100 comments. In keeping with estab-

lished practices (Mattis, 2002; Miles & Huberman, 1994),

both coders read these comments and independently identi-

fied emergent response categories. These emergent cate-

gories were then analyzed and integrated to create a

preliminary coding scheme, which was pilot tested on the

subsample independently by each coder. The coders then met

to compare codes and impressions. Throughout this pilot test-

ing process, the initial coding scheme was iteratively and

exhaustively revised until all comments fit into at least one

existing category and no additional categories were required.

The final coding scheme was then applied to the entire
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sample. Categories were not mutually exclusive, such that

each comment could exhibit multiple response types. We

employed a conservative dichotomous coding approach; evi-

dence of each category was marked as either present (1) or

absent (0) for each comment.

All comments were coded independently by two coders.

Commenter’s gender and website were masked for both

coders. In keeping with recommendations for data sets with

dichotomous coding schemes and multiple codings possible

for each comment, inter-coder reliability was determined

by calculating the number of agreements relative to the

total number of agreements plus disagreements (Mattis,

2002; Miles & Huberman, 1984; Puhl, Moss-Racusin,

Schwartz, & Brownell, 2008). Overall inter-coder reliabil-

ity was 95%, indicating excellent agreement (Miles &

Huberman, 1984). For each specific category, reliability

rates ranged from 93% to 98%, with subsequent consensus

achieved through discussion. Discrepancies were resolved

primarily by clarifying specific language concerning the

interpretation of a given comment. For example, one com-

menter wrote:

Since I know similar same resume/differently gendered names

studies have been done in business hiring and other contexts,

I’d like to have seen the researchers at least attempt to compare

gender bias within academic science to gender bias outside aca-

demia. I have suspicions that, while the bias exists everywhere, it

might be greater in magnitude outside of academia than it is

within but that’s just a suspicion, and I’d like evidence one way

or the other.

Coder 1 originally coded this comment as an example of the

categories ‘‘gender bias exists,’’ ‘‘criticism,’’ and ‘‘social

change’’ (see subsequenntly for a full description of all cate-

gories). Coder 2 agreed with the first and third categorization

but did not initially view it as an example of a criticism

because the commenter largely agreed with the study’s con-

clusions. Following a discussion of the specific language

explicitly criticizing the researchers for failing to ‘‘attempt

to compare gender bias within academic science to gender

bias outside academia,’’ both coders decided that the com-

ment did indeed exhibit a criticism.

Response Categories

Our coding scheme included five overarching types of

responses, each of which included two or three specific

response categories. As a result, each comment could be

coded as exhibiting up to 14 non-mutually exclusive distinc-

tive categories. Of these, three overarching response types

(sexist remark, justification of bias, and disagreement with

results) and eight specific categories were negatively

valenced, whereas two overarching response types (agree-

ment with results, constructive response) and six specific

categories were positively valenced. A list of the response

types and their specific categories, illustrative examples, and

frequencies is provided in Table 1 (the complete coding

scheme may be obtained from the authors). The overarching

response types and specific categories were as follows.

Sexist remarks. This response type included explicitly sex-

ist comments. There were two specific categories, reflecting

sexist remark that targeted either women or men. Comments

directed at women belittled them (e.g., ‘‘women suck’’),

questioned their competence or decision-making abilities

(e.g., ‘‘I don’t trust anything that bleeds for five days and

doesn’t die to make rational decisions’’), or made claims

about the incompatibility of STEM fields with women’s tra-

ditional gender roles (e.g., ‘‘The reason why there is gender

bias is because there are only a limited amount of experi-

ments that can be conducted in the kitchen’’). Comments

targeting men downgraded men’s abilities and expressed the

belief that women may possess qualities that make them

inherently better scientists relative to men. For example, one

commenter noted, ‘‘I’m just going to say from my own

experience that women have a much better sense of intui-

tion, both in interpersonal communication and in predicting

outcomes, both of which I see as vital in the scientific pro-

cess when working with others.’’ Another expressed the

belief that ‘‘male partners should help more instead of get-

ting jealous about their female partners being smarter than

them!’’

Justification of bias. This response type recognized gender

bias but justified or rationalized its existence. There were

three specific categories of justification types. Biological jus-

tifications argued that inborn differences between men and

women result in ‘‘natural’’ gender disparities in STEM.

Embodying this belief, one commenter said simply, ‘‘Men are

born smarter,’’ whereas another referenced menstruation by

stating, ‘‘I think it still boils down to unreliability. Men don’t

get ‘women’s problems.’’’ More specifically, many com-

ments justified gender bias on the grounds that because

women give birth to and are often the primary caretakers of

children, women are bound to be underrepresented and

undervalued in STEM workplaces. For example, one com-

menter expressed that:

Women get pregnant. This is a real disadvantage and risk for any

project leader. I witnessed myself that a project leader hired a

woman with all good intentions, but she got pregnant just after,

promised to keep working, but then left. His project was delayed

significantly and he said, ‘‘never again.’’ So given the same qua-

lifications, I would rationally go for the man. Not saying it’s

right, just saying there are logical reasons behind it.

In contrast, non-biological comments focused instead on

social, intrapersonal, and economic justifications for gender

bias. For example, some commenters argued that society is

essentially meritocratic, and as a result, any biases directed

at women in STEM result from their lack of effort. For
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example, one commenter argued that ‘‘Male students in my

year all . . . worked their butts off and got the great results and

future plans they deserved, whereas only a few girls in my

year tried as hard.’’ Other comments in this category asserted

that differential treatment stems from women’s own person-

alities or preferences and is thus warranted. For example, one

commenter expressed, ‘‘In nearly all the labs I’ve worked, the

people who spent the most nights and weekends in the lab

were invariably men. I’ve never actually seen a female set

up a cot to sleep in the lab while working on experiments.

I’ve seen this more than once with men.’’ Similarly,

The percentage of girls that showed an extra-curricular interest in

science is much smaller than the boys. Many of my female stu-

dent friends have pursued careers in teaching and PR [public

relations], both of which I understand to be predominantly

female jobs. I just think that a proportion of the gender divide can

be accounted for by a division in interests.

Table 1. Abbreviated Coding Scheme for Responses to Evidence of Gender Bias in STEM.

Response Type
Category Description Example

Number of
Comments

Negative comments (433 total)
Sexist remark

Against women Subtle or overt sexist remark against women ‘‘In every competitive situation, with a few
exceptions, the women I worked with
were NOT competent, by comparison
with the men’’

43

Against men Subtle or overt sexist remark against men ‘‘For an equally skilled man or woman, I
would prefer the woman’’

13

Justification of bias
Biological Rationalizes existence of gender bias based on inborn

biological differences between men and women
‘‘I think one of the largest subconscious

factors here is that women get pregnant’’
107

Non-biological Rationalizes existence of gender bias based on non-
biological arguments (e.g., social, intrapersonal,
economic)

‘‘The successful males I train simply seem to
be hungrier and more willing to make the
personnel sacrifices required to get ahead
of the competition’’

53

Women perpetrators Rationalizes existence of gender bias based on the
argument that it is largely due to women
discriminating against other women

‘‘Women have expectations of men to be
financially successful and then complain
about more men at the top’’

19

Disagreement with results
No bias Disagrees with results based on the argument that

gender bias does not exist
‘‘I am a scientist and most of my co-workers

are as well :) No gender bias at my job!’’
79

Bias targets men Disagrees with results based on the argument that
gender bias actually harms men rather than women

‘‘Harder for me to get a job at Hooters’’ 63

Criticism Disagrees with results based on the critiques of all
social science research, specific experimental
methodology, or the researchers

‘‘Why are your y-axes not labeled’’ 56

Positive comments (754 total)
Agreement with results

Bias exists Agrees with results based on the argument that
gender bias exists

‘‘I am a female scientist, and even I sometimes
struggle with bias against women’’

560

Results obvious Agrees with results and expresses surprise that
others do not recognize gender bias against
women

‘‘Duh!!! They needed to do a study for this?’’ 15

Pessimism Agrees with results but is pessimistic about possible
improvement

‘‘There is a bias and that will not change. At
least not for a couple of decades’’

74

Constructive response
Gratitude for study Grateful for this research being done ‘‘Wow, thanks for sharing this. It’s alarming

that men and women both rated female
students lower’’

8

Opinion changes Did not believe gender bias against women existed
but changed opinion after reading about the
current study

‘‘Thought this ‘gender gap’ had stopped . . .
yikes’’

4

Social change Calls for active work to ameliorate gender bias or
offers suggestions on how to address it

‘‘Women need to speak up for equality, and
be the kind of person that challenges those
biases in the first place’’

93
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Additionally, some non-biological justifications reflected

economic pressures, such as ‘‘Men have to earn more money

than women because women find wealthier men attractive.’’

Finally, some comments justified bias by blaming women

(rather than men or societal structures) for stereotyping, dis-

criminating, and judging other women. These comments

reduced STEM gender bias to infighting among women. For

example, ‘‘It’s women judging women,’’ and ‘‘As a man who

was a manager for years, the vast majority of frivolous com-

plaints were made by women . . . about other women.’’

Disagreement with results. These types of comments refuted

the idea that bias against women exists and/or disagreed with

the specific findings reported in Moss-Racusin et al. (2012).

These fell under three specific categories. First, some com-

ments disagreed with the results by asserting that gender bias

does not actually exist. These commenters argued that they

had not personally observed bias in their own community:

‘‘I am a female scientist and most of my co-workers are as

well J No gender bias at my job!’’; ‘‘My PhD supervisor is

female, about half my lab is female, and a good chunk of the

instructors at the technical college I teach at are female also.

No gender bias from my perspective.’’

Other comments disagreed with the study’s results by

arguing that gender bias targets men as well as women

(e.g., ‘‘It’s harder for men to get a job at Hooters’’ [a restau-

rant chain with sexily dressed women servers]) or primarily

targets men (e.g., ‘‘I’ve experienced it in the opposite way

so far’’). This category included claims of bias against men

due to diversity initiatives, affirmative action, or other poli-

cies. For example, ‘‘At many companies today the diversity

police go out of their way to award jobs to the under-

represented demographic groups’’; ‘‘BS [bullshit]. Females

have gotten every affirmative action in the last 30 years’’;

‘‘There’s plenty of bias in the other direction . . . think about

divorce. Who gets the most stuff?’’; and finally:

When I went to a Cornell recruiting talk with my son last year, a

young lady raised her hand and asked, ‘‘Do women have an

advantage when applying to your engineering program?’’ The

recruiter said, quite bluntly, ‘‘Yes, they do.’’ The crowd paused

in silence for a moment, and we all understood we were witnes-

sing affirmative action at work. So maybe Cornell will turn out

geniuses in both genders, but it will forever stick in my mind that

they willfully agreed to recruit lesser minds, as long as they are

women.

Finally, some commenters discounted the findings by criti-

cizing social science research in general, the Moss-Racusin

et al. (2012) study in particular, or the authors of the paper

themselves. Some comments provided broad criticism, such

as ‘‘This report is JUNK science. There is no data here’’;

‘‘This is PC [politically correct] BS [bullshit] propaganda!’’

Other comments critiqued specific aspects of the scientific

methodology, such as ‘‘The name John definitely has a more

confident ring than Jennifer. Perhaps it should have been

Jonathan and Jennifer.’’ Of importance, these critiques fre-

quently raised questions that were clearly addressed or

refuted empirically in the paper itself.

Agreement with results. Comments that fell under this

response type agreed with evidence indicating that gender

bias against women does exist. These commenters may have

attempted to explain why sexism exists but did so in service

of agreeing with the general pattern of results and without

justifying the existence of bias. Responses fell into three spe-

cific categories. Some comments explicitly agreed that gen-

der bias exists. Often, this belief was based on personal

experience: ‘‘Speaking as a female computer geek, who

seems to be unemployed twice as often as my male counter-

parts—YES. Gender bias definitely still exists’’; ‘‘My

instructor told me he generally believes women are bad at

math but they’re great if they don’t catch you staring at their

butt! Whatta jerk!’’; and ‘‘My company says aloud that they

won’t hire a woman with small children.’’ Others invoked

other peoples’ experiences:

A friend of mine has been looking for work for three years, but

never got one job. She is a female physicist. The most disgusting

thing is that she gets refusals in which they say they hired a better

candidate, but we soon find out that the position was actually not

filled! So the question is: Is ‘‘nobody’’ to fill a job better than a

woman?

Still others discussed history and bias in other areas, such as

‘‘Male bias in orchestral hiring was so pervasive that ulti-

mately auditions were done behind a physical screen, some-

times with carpet leading to it to disguise footwear. This

increased the likelihood of a woman being hired.’’

Other comments reflected agreement with the results of

the study but went on to express either non-surprise or pessi-

mism. The former noted that the results should have been

obvious: ‘‘Hahahahaha this wasn’t obvious to anyone

already? My gut hurts’’ and ‘‘Is this a serious question? Of

course there is bias.’’ The latter expressed pessimism regard-

ing prospects for improving gender bias generally or specifi-

cally in STEM: ‘‘Society is biased towards the White male . . .

and it’s probably not going to change any time soon without

drastic action’’ and ‘‘Totally is and sadly I can’t see an end in

sight with at least 10 brilliant young female scientists I know

leaving due to various forms of bias.’’ Although the tone of

these comments was not optimistic, we classified this cate-

gory as reflecting agreement with results because commen-

ters’ views were aligned with the scientific evidence rather

than exhibiting reactance, justifications, or defensive

critiques.

Constructive responses. This response type expressed posi-

tive, often action-oriented responses to the empirical evi-

dence. Comments fell into three specific categories. Some

comments reflected explicit gratitude for Moss-Racusin

et al.’s (2012) study: ‘‘Thanks for explaining in PNAS
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[Proceedings of the National Academy of Sciences]!’’;

‘‘Thank you PNAS!’’; and ‘‘What an elegant study. I love

it!’’ In a second category focused on changed opinions, com-

menters indicated that they did not previously believe that

gender bias existed but had changed their minds as a result

of reading about the empirical results:

I’m very very surprised by this. I’ve consistently hired more

women with weaker CVs for precisely these positions (largely

based on their performance at interview and my confidence they

would become a good part of the team). However, the data

speaks for themselves if the only change was in the name, so I

don’t know if I’m unusual or indeed why. . . .

This second category also included comments from individu-

als who admitted they had believed that significantly more

progress toward eradicating gender bias had already been

made than the results of the study suggest. For example, ‘‘I

had hoped that things had gotten better for women who chose

a career in science . . . I tend to see the world through rose-

colored glasses, but this is creating a crack in them’’; ‘‘Some-

times it seems like we’re making progress, but then I see

things like this and wonder what it takes to overcome see-

mingly pervasive implicit biases?’’

Comments in the final category reflected calls for social

change, explicitly stating that steps should be taken to address

gender bias in STEM: ‘‘I would certainly like to see an end to

this.’’ This category also included comments calling for more

research, dialogue, or discussion about gender bias: ‘‘They

should do a follow up study: have people read this article and

see how many commenters were unable to comprehend it,

due to their own unyielding gender bias’’; ‘‘I think the only

way to get rid of this is to keep publishing studies like that

to remind us not to choose quickly, but to really think if we

are being biased by factors that actually irrelevant!’’ Some

comments also provided potential solutions, such as ‘‘For

change there must be consequences to the perpetrators. If the

powers that be refuse to correct bias against women and

minorities they are no better than the criminals’’; ‘‘Our girls

need to be INSPIRED to pursue STEM careers, not going into

them knowing they are hindered! This country’s attitude

needs to change!’’

Non-mutually exclusive categories. As noted previously,

many comments embodied multiple response categories. For

example, one comment read:

The implicit argument in this article is that men and women have

equal abilities, and because of some nefarious social malfeasance

women have been harmed (by both men and women it appears). I

looked through a recent Forbes article on the super rich and

found that all self-made billionaires worth more than $5 billion

were men. All 95 of them men! Why? Maybe because, like sci-

ence professors are biased against women, consumers are biased

against female entrepreneurs. Alternatively, maybe men and

women do not really have equal abilities, and science professors

(both men and women) take that into account while making sal-

ary offers (beyond what they read in the resumes). Does it really

matter if men at an average have more ability in the sciences than

women? Not really. The fact that some men are more able should

not be a bar for women who wish to pursue sciences as careers.

All these studies and articles only provide employment to those

who wish to keep this issue of men versus women alive. They do

not benefit either men or women.

This comment was coded as exhibiting the following cate-

gories: sexist remark against women (due to the general argu-

ment that women may demonstrate inferior abilities),

justification of bias using biological explanations (‘‘men and

women do not really have equal abilities’’), justification of bias

using non-biological explanations (men are self-made billio-

naires), disagreeing with the results based on the argument that

sexism does not exist (generally arguing that the conclusions of

the study are invalid), and critiquing social science research

(‘‘all these studies and articles only provide employment to

those who wish to keep this issue of men versus women alive’’).

Quantitative Analyses

After using thematic analyses to identify the response cate-

gories and code each response, we then proceeded to employ

quantitative analyses to explore the frequency of positively-

and negatively-valenced categories, the prevalence of each

response category within broader response types, and the pos-

sibilities of gender and professional differences. First, we cal-

culated the percentage of responses in the total sample that

fell into each category. Of importance, because each com-

ment could be coded as exemplifying multiple categories, the

percentages across categories do not sum to 100%. In keeping

with previous similar qualitative work utilizing thematic

analysis (Puhl et al., 2008; Wickens, Wiesenthal, Hall, &

Roseborough, 2013), some categories contained relatively

small percentages of comments. To address this, we con-

structed a 95% confidence interval (CI; using the Jeffreys

interval; Brown, Cai, & DasGupta, 2001) around the percent-

age of responses in each category. That is, there is a 95%
chance that the true percentage for each category of responses

falls within the lower and upper bound of the CI (Brown

et al., 2001). Of importance, this approach allowed us to

determine whether a significant number of comments fell into

each category (and thus document that each category shed

useful information on the nature of responses generated by

commenters). That is, if the lower bound of a given CI

exceeded zero, results indicated that the category contained

a meaningful percentage (i.e., statistically greater than zero)

of responses (Brown et al., 2001; Cox & Hinkley, 1974). For

example, as shown subsequently, sexist remarks against

women were exhibited in 43 comments or 5.2% of the total

sample. The associated CI indicates that there is a 95%
chance that the true percentage of sexist comments against

women falls between 3.8% and 6.8%.
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Additionally, because one of the major goals of this

study was to determine both the nature and the relative

prevalence of different responses, we explored whether

theoretically-related categories differed in magnitude. To

do so, we computed Wilcoxon Signed Rank tests to com-

pare the magnitude of categories when relevant. Much like

a paired-samples t-test for continuous variables, this non-

parametric test produces a z-score that can be used to deter-

mine whether two dichotomous variables differ significantly

from one another. This procedure allowed us to compare the

magnitude of different specific categories within response

types.

Frequency of Negative Versus Positive Response Types

We first compared the incidence of negatively-valenced and

positively-valenced broad response types. There were 433

instances of negative response types (sexist comment, justifi-

cation of bias, and/or disagreement with results) and 754

instances of positive response types (agreement with results

and/or constructive responses). This comparison suggested

that responses to evidence of gender bias in STEM were more

likely to exhibit positively-valenced than negatively-

valenced reaction types, although approximately 50% of

responses did exhibit at least one negative reaction type.

However, after removing responses from the single largest

category (560 comments disagreeing with results by expres-

sing that gender bias targeting women does exist; see below),

the number of comments demonstrating a positive reaction

type dropped to 194. Thus, the high number of positive

responses appears to be largely driven by this single category.

Of interest, 503 comments (61% of total comments)

reflected only positive response types, 245 comments (29%
of total comments) reflected only negative response types,

and only 83 (10% of total comments) evinced both at least

one negative and one positive response type. In keeping with

previous work suggesting that online commenting may be

associated with particularly polarized attitudes (Anderson,

Brossard, Scheufele, Xenos, & Ladwig, 2014), this finding

suggests that commenters’ reactions to evidence of gender

bias may have been largely single-valenced, with few com-

ments reflecting ambivalence in response types.

Frequency of Specific Response Categories

Sexist remarks. We began by examining the negatively-

valenced response categories. We first considered the 56

(7% of the total sample) explicitly sexist comments directed

against (a) women and (b) men. Sexist remarks against

women were exhibited in 43 comments (5.2% of the total

sample, CI ¼ [3.8%, 6.8%]), whereas only 13 comments

(1.6% of the total sample, CI [.9%, 2.6%]) contained sexist

remarks targeting men. Significantly more comments con-

tained sexist remarks targeting women than men (z ¼
�4.24, p < .001).

Justification of bias. Next, we reviewed the 179 comments

(22% of the total sample) that justified the existence of gen-

der bias. The justifications were on the basis of (a) biological

arguments, (b) non-biological arguments, or (c) arguments

that women perpetrate gender bias by discriminating against

other women. A total of 107 comments (12.9%, CI [10.7%,

15.3%]) justified gender bias using biological explanations.

In comparison, 53 comments (6.4%, CI [4.9%, 8.2%]) justi-

fied gender bias using non-biological explanations. Finally,

19 comments (2.3%, CI [1.4%, 3.5%]) justified gender bias

by reasoning that women are perpetrators. There were signif-

icantly more biological than non-biological justifications (z¼
�5.06, p < .001). In comparison, there were fewer justifica-

tions claiming that women perpetrate gender bias relative to

biological explanations (z ¼ �7.84, p < .001) and non-

biological explanations (z ¼ �4.12, p < .001).

Disagreement with results. We next examined the 198 com-

ments (24% of the total sample) indicating that commenters

disagreed with the results of the study. Specifically, these

were comments that (a) asserted that gender bias does not

exist; (b) argued that gender bias does exist but largely targets

men rather than women; and (c) criticized social science

research, the specific methodology or analytic technique of

the Moss-Racusin et al’s. (2012) study or the authors of the

study themselves. A total of 79 comments (9.5%, CI [7.7%,

11.6%]) argued that sexism does not exist. In comparison,

63 comments (7.6%, CI [5.9%, 9.5%]) argued that sexism

exists but largely targets men. The percentage of responses

in each of these categories did not differ significantly from

one another (z ¼ �1.37, p ¼ .17). Relatedly, 56 comments

(6.7%, CI [5.2%, 8.6%]) provided explicit critiques. This per-

centage was significantly less than the percentage of

responses refuting the existence of sexism (z ¼ �2.18, p <

.05) but similar to the percentage asserting that sexism largely

targets men (z ¼ �.66, p ¼ .51).

Agreement with results. We then moved on to the positively-

valenced response categories. We began by considering the

649 comments (78% of total sample) indicating that com-

menters were in agreement with the results of the study. Spe-

cifically, these three categories were (a) gender bias exists,

(b) the results should have been obvious, and (c) pessimism

regarding future gender equity progress. The largest single

response category contained comments reflecting the belief

that gender bias exists. A total of 560 comments (67.4% of

the total sample, CI [64%, 71%]) fell into this category. In

comparison, 15 comments (1.8%, CI [1.1%, 2.9%]) indicated

that the results should have been obvious. Finally, 74 com-

ments (8.9%, CI [7.1%, 11%]) expressed pessimism about the

prospect of significant social change. Significantly more

responses fell into the category of pessimism regarding future

change relative to the belief that the results should have been

obvious (z ¼ �6.40, p < .001). Both the ‘‘pessimism’’ and

‘‘obvious’’ categories contained fewer responses than the

‘‘sexism exists’’ category (both zs < 23.13, ps < .001). Of
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interest, there were significantly fewer comments asserting

that sexism does not exists than those claiming that sexism

still exists (z ¼ �19.24, p < .001).

Constructive responses. Finally, we examined the 105 com-

ments (13% of the total sample) reflecting constructive reac-

tions. These included (a) expressions of gratitude for the

study, (b) commenters whose minds were changed about gen-

der bias as a result of the study’s findings, and (c) calls for

social change. A total of eight comments (1%, CI [.2%,

1.8%]) mentioned gratitude for the study, whereas only four

comments (.5%, CI [.2%, 1.1%]) mentioned opinion changes

as a result of the study. Finally, 93 comments (11.2%, CI

[9.2%, 13.5%]) contained a call for social change. There were

more calls for social change than expressions of gratitude or

changed minds (both zs > �9.13, ps < .001), although the lat-

ter two categories did not differ from each other (z¼�1.27, p

¼ .21). Of interest, the percentage of responses calling for

social change was not significantly higher than the percent-

age of those expressing pessimism regarding the future of

gender equity (z ¼ �1.51, p ¼ .13).

Gender differences in response categories. We examined gen-

der codeable comments to determine whether they differed as

a function of commenters’ gender. We first ensured that com-

ments for which gender was codeable did not systematically

differ from those for which it was not possible to determine

commenters’ gender. To do so, we conducted a series of bin-

ary logistic regression models, with gender codeability pre-

dicting the presence of each reaction category. Gender

codeability did not emerge as a significant predictor of any

reaction category (all Bs < .67, ps > .12), suggesting that

responses were comparable for gender codeable and non-

codeable comments.

For analyses directly investigating gender differences,

we utilized the reduced sample of 423 comments (51% of

the total sample) for which it was possible to determine the

commenters’ gender (see results in Table 2). To examine

the impact of commenters’ gender within this subsample,

we performed a chi-square difference test for each response

category. In keeping with our expectations, significant

gender differences emerged for many of the response cate-

gories. Specifically, many instances of negatively-valenced

reactions (such as expressing sexist comments about

women, justifying the results with biological explanations,

justifying the results with non-biological explanations, jus-

tifying bias by arguing that women are perpetrators, dis-

agreeing with results by arguing that gender bias does not

exist, and criticizing social science, the study, or research-

ers) were more likely to be exhibited by men than women.

In contrast, some positively-valenced reactions (including

comments expressing agreement with the results by noting

that gender bias targeting women does exist, as well as

express more pessimism regarding the future of gender

relations) were more likely to be generated by women than

men. Comments expressing gratitude for the study were

also more likely to be posted by women than men, although

only four of the eight comments in this category could be

coded for commenters’ gender (and all four were female).

Finally, several categories (including sexist remarks against

men, calls for social action, and changed minds as a result

of the study) were equally likely to be attributable to

women and men.

In sum, among this subsample, comments in six of the

eight negative reaction categories were more likely to be

generated by men than women. In contrast, two of the six pos-

itive reaction categories were more likely to be posted by

women than men. Of note, the most robust gender difference,

r(295) ¼ .42, emerged for the category of responses expres-

sing that gender bias targeting women does exist, such that

this positive response was far more likely to be expressed

by women (71%) than by men (29%; w2 ¼ 52.97, p < .001).

Professional differences in response categories. Finally, we

sought to determine whether responses differed as a function

of commenters’ professional affiliation with STEM fields. To

do so, we conducted a series of binary logistic regression

analyses with STEM affiliation predicting the presence of

each reaction category. Contrary to expectations, STEM

affiliation did not emerge as a significant predictor for any

reaction category (all Bs < .85, ps > .12), suggesting that

responses from commenters openly within and outside the

STEM community were similar.

Table 2. Gender Differences by Response Type and Category.

Response Type Category

Men
Percentage
(Number)

Women
Percentage
(Number) w2

Negative comments
Sexist remark

Against women 95% (19) 5% (1) 16.20***
Against men 50% (2) 50% (2) 0.00

Justification of bias
Biological 79% (37) 21% (10) 15.51***
Non-biological 87% (20) 13% (3) 12.57***
Women perpetrators 88% (7) 12% (1) 4.50*

Disagree with results
Sexism exists 68% (25) 32% (12) 4.57*
Bias targets men 65% (24) 35% (13) 3.27
Criticism 85% (22) 15% (4) 12.46***

Positive comments
Agree with results

Sexism exists 29% (85) 71% (210) 52.97***
Results obvious 20% (2) 80% (8) 3.60
Pessimism 32% (13) 68% (27) 4.90*

Constructive response
Gratitude for study 0% (0) 100% (4) n/a
Opinion changes 67% (2) 33% (1) 12.46
Social change 46% (18) 54% (21) .23

Note. n/a ¼ not available.
*p < .05. ***p < .001.
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Discussion

The current research provided a critical beginning look at the

types of reactions that occur naturally in response to demon-

strated gender bias in STEM fields. In contrast to previous

work that has largely examined the impact of confronting

people about their own biases in a laboratory setting, we uti-

lized a naturalistic, ecologically-valid data collection oppor-

tunity to analyze organic responses to straightforward

scientific evidence of bias in STEM. This design facilitated

the analysis of more natural and realistic (although self-

selected) responses than may be obtained in a laboratory

environment where social desirability concerns and partici-

pants’ self-monitoring may obscure true responses.

Results provided a rich but mixed message regarding the

nature of these responses. Comments drawn both from indi-

viduals who acknowledged working in STEM fields and

those outside the STEM community demonstrated a wide

variety of response categories, ranging from markedly posi-

tive to negative. In many ways, the results were encouraging.

For example, there were more than twice as many instances

of positively-valenced than negatively-valenced responses,

and the single most prevalent category contained responses

agreeing that gender bias targeting women does indeed exist.

These findings speak to the possible connection between

demonstrating and recognizing bias. Indeed, the current

research adds highly ecologically valid results to previous

experimental laboratory work, suggesting that clear evidence

can be associated with observers’ awareness of bias (Devine,

1989; Devine et al., 2002; but see the limitations section

below for a discussion of the correlational nature of the cur-

rent findings). Moreover, some comments exhibited con-

structive responses, such as calls for action to ameliorate

gender biases and increase gender diversity within STEM

fields. In sum, the existence and prevalence of these positive

responses is encouraging and suggests that clearly demon-

strating gender bias may be associated with positive

responses.

At the same time, the frequency and nature of negatively-

valenced responses may be causes for concern. Our results

suggest that recognition is not the only possible response to

clear evidence of bias, that there are important caveats to the

positive response category results, and that, indeed, many

other more reactive responses are possible. The prevalence

of positive responses was driven by the size of the single larg-

est category—560 responses agreeing that gender bias does

exist. In the absence of this category, positively-valenced

responses dropped to 194, less than half the number of

negatively-valenced responses (433). Thus, although it is

encouraging to note that clear evidence can promote recogni-

tion of gender bias, other positive reaction categories were far

less prevalent. For example, even when presented with fairly

stark experimental evidence of gender bias, many commen-

ters responded by denying the evidence or justifying the exis-

tence of gender bias. This suggests that people may seek to

avoid the threats associated with acknowledging that gender

bias undermines the fairness of the existing academic system

(Jost & Banaji, 1994; Jost et al., 2004) and that they may

be likely to trivialize evidence of gender bias (Czopp &

Monteith, 2003; Gulker et al., 2013).

Moreover, nearly twice as many comments sought to jus-

tify the existence of gender bias utilizing biological argu-

ments, relative to non-biological arguments. Commenters

were more likely to highlight the role of perceived innate gen-

der differences (such as the constraints that childbearing and

rearing may place on women’s careers) than to analyze

social, intrapersonal, or economic factors (such as women’s

perceived preferences for other fields). This finding is consis-

tent with work demonstrating a link between activation of

system justification motives and the usage of immutable,

essentialist explanations for gender differences (Brescoll,

Uhlmann, & Newman, 2013. This is a problematic outcome,

because biological explanations for gender differences have

been linked to heightened endorsement of gender stereotypes

(Brescoll & LaFrance, 2004). Thus, a threat to the existing

system (i.e., clear evidence of gender bias in STEM) may

have engaged commenters’ motives to defend the existing

system. To do so, they seem particularly likely to have ratio-

nalized the status quo by generating biological explanations

for men’s and women’s unequal treatment in STEM. Future

research should examine this possibility by manipulating sys-

tem justification motives and measuring subsequent levels of

biological rationalizations for and expression of bias in

STEM. Additionally, STEM diversity initiatives should ana-

lyze and challenge the validity of pernicious biological expla-

nations for women’s underrepresentation.

Within the subsample of results for which it was possible to

code commenters’ gender, robust gender differences emerged

for many categories (but see the limitations section below for

caveats associated with these findings). Specifically, instances

of positive responses were often more likely to be posted by

women, whereas negative responses were more likely to be

posted by men. Of importance, comments acknowledging gen-

der bias were more than twice as likely to be made by women

than men. This finding is consistent with other work suggest-

ing that women are more likely than men to perceive sexism,

in part because they are more likely to experience it (Becker &

Swim, 2011). Similarly, men may be unlikely to acknowledge

gender bias in order to maintain their own privileged position

in the social hierarchy (Morton et al., 2009; Rudman et al.,

2012). Indeed, although there were more examples of positive

than negative reactions in the total sample, it is important to

note that this result was driven by the size of one response cate-

gory, which was in turn driven by women’s responses. Without

the large number of women recognizing gender bias, there

would be more instances of negative than positive reactions.

This pattern points to the importance of gaining a better under-

standing of the role of observers’ own gender in shaping

responses to demonstrated gender bias.
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Limitations and Future Directions

One strength of this study is that it utilized a naturalistic data

collection opportunity to examine people’s uncensored

responses to experimental evidence of gender bias in STEM.

This approach is consistent with many previous studies that

have successfully utilized non-randomly selected samples

in order to obtain highly ecologically valid data that are less

constrained by the social desirability concerns that may dis-

tort responses in more controlled laboratory environments

(Carnes et al., 2012; King, Hebl, Botsford Morgan, &

Ahmad, 2013; Moss-Racusin et al., 2012). It also responds

to calls for psychological research to venture beyond tradi-

tional study populations (e.g., the undergraduate subject pool)

in order to increase the relevance of results for diverse real-

world populations (Ginges, Atran, Sachdeva, & Medin,

2011; Henry, 2008; King et al., 2013; Paluck, 2006). Thus,

this study provided a nuanced, multi-method, preliminary

investigation of organic reactions to demonstrated gender

bias in a STEM context.

However, this approach is not without its weaknesses,

exemplifying the balance between external and internal

validity (Cook & Campbell, 1976, 1979; McGrath, 1981).

Notably, it necessitated the usage of a non-random, self-

selected sample of commenters. We attempted to counteract

this issue by employing a large sample of comments drawn

from three popular but very different websites. And yet, com-

menters were limited to those who had access to the Internet,

were sufficiently interested in bias in STEM to read an article

on the topic, read one of our three selected articles, and

decided to leave a comment. As such, although our sample

may be representative of the focal underlying population of

individuals who are interested in such issues, as well as read

and comment on such articles, these commenters may not be

representative of other groups. Additionally, we examined

responses to one particular experimental study demonstrating

gender bias in STEM (Moss-Racusin et al., 2012). Although

it is highly plausible that people would respond similarly to

evidence generated by other specific social scientific experi-

ments, future research is needed to ensure that our results

generalize to other contexts and populations.

Turning to internal validity, scientific control was lower in

our study than in a laboratory setting. We could not measure

many demographic and individual difference variables (such

as participants’ age, racial background, country of origin,

political orientation, pre-existing levels of bias and attitudes

toward diversity) that may constitute important moderators

of the current results. We also could not be certain that the

same individuals did not comment multiple times or across

multiple sites (resulting in non-independent data) or that com-

menters read the entire article thoroughly before commenting.

It was also not possible to conclusively verify commenters’

gender or STEM affiliation, though our highly conservative

coding approach likely limited error. Further, it is possible

that one gender was systematically overrepresented among

comments for which it was not possible to code participant

gender, potentially inflating or obscuring true gender differ-

ences. For example, if the majority of uncodeable comments

were from women, and many of those provided comments that

disagreed with results on the basis that sexism does not exist,

then there may not actually be a gender difference within this

category. For this reason, we caution against premature gener-

alization from the current gender difference results to other

populations. Future research should address these limitations

by seeking to replicate the current findings utilizing a ran-

domly selected sample and collecting demographic and other

measures in a more controlled environment.

Relatedly, contrary to expectations, comments generated

by individuals who acknowledged working in STEM did not

systematically differ from those generated by individuals

who did not indicate working in STEM. These results are see-

mingly counter-intuitive due to evidence that people are typi-

cally resistant to information that may cast them in a negative

light (Pronin et al., 2002, 2004), particularly when it comes to

intergroup biases (Moss-Racusin, Phelan, & Rudman, 2010;

Rudman, Dohn, & Fairchild, 2007). One relatively encoura-

ging potential implication of these findings is that people

within the implicated STEM community may be just as likely

as those outside it to accept evidence of gender bias. This pos-

sibility is particularly intriguing due to the high (representa-

tive) proportion of men in the STEM-codeable subsample.

That is, because men were more likely than women to exhibit

many negative reaction categories and there were more men

than women in the STEM subsample, it is particularly heart-

ening that this group did not systematically exhibit high lev-

els of negative responses. Indeed, these results raise the

possibility that men in STEM may be more open to evidence

of gender bias than men outside the STEM community.

However, we caution against drawing strong conclusions

from these results for three primary reasons. First, the subset

of responses for which it was possible to code STEM member-

ship may have been too small to reveal group differences. Sec-

ond, due to the nature of our data, it was only possible to code

comments as generated by a STEM professional (21%) if com-

menters happened to explicitly mention this fact in their brief

comments. This does not necessarily indicate that the remain-

ing 79% of the comments were generated by individuals who

did not work in STEM. Instead, these comments simply did not

conclusively mention STEM affiliation. As a result, many of

these comments may actually have been drawn from STEM

professionals, obscuring the current results. Third, there was

no way to verify individuals’ self-reported STEM affiliation.

Despite our conservative coding strategy, some commenters

coded as STEM professionals may not actually meet this cri-

teria, further obscuring results. Future research should seek

to investigate the impact of professional STEM affiliation

under more controlled circumstances.

Future work should also take an experimental approach to

investigating these issues. Although our research provided
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the valuable first step of identifying and analyzing the types

of responses that occurred naturally, it could not establish

causal relationships. Because we did not manipulate the pres-

ence or absence of evidence demonstrating gender bias in

STEM nor compare commenters’ attitudes before and after

exposure, we cannot be certain that this evidence itself caused

commenters’ reactions. Instead, in keeping with evidence that

the often-uncivil tone of online comment forums may polar-

ize commenters’ attitudes (Anderson et al., 2014), it may be

the case that exposure to scientific evidence of gender bias in

an online forum strengthened commenters’ pre-existing

attitudes.

Similarly, we cannot predict the circumstances that might

lead to positively- or negatively-valenced reactions, nor

explain the observed gender differences in response cate-

gories. Future research should build on our findings by

experimentally manipulating evidence of gender bias. It

should then measure participants’ subsequent responses (uti-

lizing novel scales assessing the response categories that

emerged in the current research as well as existing scales of

bias awareness and expression) to determine whether demon-

strating bias in STEM can indeed ameliorate or exacerbate

bias among observers. Additionally, future research could

manipulate the gender of the researchers providing evidence

of gender bias. Because previous work has demonstrated that

prejudice confrontations may be less effective when enacted

by members of the targeted group (Czopp & Monteith, 2003;

Gulker et al., 2013), people may respond more negatively to

evidence of gender bias in STEM obtained by female (rela-

tive to male) researchers.

Finally, there were some limitations associated with our

thematic coding approach. We utilized dichotomous scales,

capturing whether a comment either did or did not exhibit

each possible response category. Although this conservative

approach was useful for the relatively short comments in the

current sample, it may obscure interesting nuances in

response strength that would be captured by a continuous

coding approach. Future research should seek to utilize lon-

ger writing samples, allowing for more in-depth continuous

codings. Further, in order to determine whether our response

categories reflect an exhaustive list of possible reactions and

that each category is necessary, additional research should

seek to replicate our results with a different sample.

Consistent with similar research (Puhl et al., 2008; Wick-

ens et al., 2013), some categories constituted small percen-

tages of overall responses. For example, comments

reflecting a change in opinion constituted the smallest per-

centage of responses, with a CI approaching zero. Our quan-

titative analyses sought to account for this limitation, in that

even small categories demonstrated CIs greater than zero and

thus reflected statistically meaningful reaction categories

(Brown et al., 2001; Cox & Hinkley, 1974). As such, the fact

that certain categories were small may offer useful informa-

tion about infrequent responses. Unfortunately, some of the

least prevalent responses appear to be the most socially

constructive (e.g., opinion changes, gratitude, and calls for

social change). This finding suggests that future work should

seek to investigate methods that boost the number of these

positive responses.

More work is needed to build on the current results in order

to develop effective diversity initiatives for the STEM commu-

nity. Our commenters may have differed in important ways

from the STEM faculty who deal most directly with issues per-

taining to gender bias and diversity in these fields. Although at

least 21% of our commenters were STEM professionals, future

research should seek to replicate results and generate targeted

diversity interventions with a full sample of STEM profession-

als for whom these findings are most directly relevant. Addi-

tionally, more work is needed to determine the potential

impact of the method by which evidence of gender bias is

presented. For example, research suggests that experiential

learning activities may increase participants’ receptiveness to

evidence of bias relative to more passive (i.e., lecture) formats

(Moss-Racusin et al., 2014; Shields et al., 2011; Zawadzki,

Danube, & Shields, 2012). Thus, passively reading about

evidence of bias (as our commenters did) may be likely to

exacerbate reactance. Future research should seek to identify

best practices for presenting the relevant evidence while miti-

gating negative responses from STEM professionals.

Practice Implications

Despite these limitations, the current research has important

implications for the development, evaluation, and implemen-

tation of interventions designed to reduce discrimination and

boost diversity, particularly in STEM fields. Although evi-

dence of bias in STEM fields continues to amass (Ginther

et al., 2011; Milkman et al., 2012; Moss-Racusin et al.,

2012; Reuben et al., 2014; Steinpreis et al., 1999), the role

of such demonstrations of bias in general prejudice-

reduction pathways—as well as more focused STEM diver-

sity interventions—has been under-examined. In many ways,

evidence of bias is only as impactful as the responses it

engenders. If clearly demonstrating bias is just as likely to

spark reactive justifications as thoughtful analysis, this

approach may not be a reliable prejudice-reduction tool.

However, many current STEM diversity initiatives rest on the

theory that exposing participants to evidence of gender bias

will ultimately reduce bias and enhance diversity (Moss-

Racusin et al., 2014). In contrast, the current research sug-

gests that reactions to demonstrated bias in STEM may be

quite variable, necessitating a more systematic approach to

understanding when (and for whom) demonstrating bias is

associated with positive outcomes.

Indeed, our findings may help practitioners and policy

makers create diversity interventions and policies that are

increasingly grounded in existing evidence as well as specif-

ically targeted for different types of participants and

responses. For example, our findings revealed that a large

number of commenters agreed with the experimental evidence
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that gender bias exists. This suggests that many people—par-

ticularly women—may somewhat readily acknowledge the

reality of persistent gender bias. Thus, practitioners may

choose to spend less time working to boost awareness/recogni-

tions of bias, focusing instead on methods to translate aware-

ness into action. Simultaneously, specific intervention

strategies may be developed to work with individuals who

do not readily acknowledge the evidence of sexism. By iden-

tifying specific types and categories of negative reactions

(e.g., justification of bias on biological as well as non-

biological grounds), our work enables practitioners to recog-

nize and implement specialized interventions targeting these

distinct arguments.

Moreover, this work helps illuminate some existing mixed

evidence on the efficacy of existing diversity interventions

(e.g., Dobbin & Kalev, 2013; Prime, Foust-Cummings, Salib,

& Moss-Racusin, 2012). That is, our evidence suggests that

because men and women are differentially affected by and

aware of sexism (Becker & Swim, 2011; Swim et al.,

1995), interventions designed to target both men’s and

women’s unique perspectives may be most broadly effective.

Moreover, male commenters in our study may have been

more likely than women to exhibit negative responses

because men have traditionally benefited from the existing

gender status hierarchy and may thus be more threatened

by experimental evidence exposing these gender-based

inequities. Simply put, women are likely to perceive potential

personal gain from research that may ameliorate men’s privi-

lege, whereas men may believe that such research can only

harm them. More broadly, because people are often more

receptive to information that confirms their existing world-

views (Nickerson, 1998), it may be critical to understand par-

ticipants’ pre-existing attitudes toward gender bias and

diversity when creating effective interventions. Thus, practi-

tioners should be particularly mindful of the potential threats

experienced by male diversity intervention participants and

work to tailor interventions accordingly.

Conclusions

The ongoing interest in identifying effective prejudice-

reduction tools (Devine, Forscher, Austin, & Cox, 2012;

Moss-Racusin et al., 2014; Paluck, 2006; Smith, 2014) neces-

sitates diverse, multi-method research shedding light on peo-

ples’ responses to such attempts. It is critical to understand

how people react to evidence of bias in order to implement

successful interventions designed to decrease it, particularly

given mounting evidence that non-stigmatized group mem-

bers (i.e., White men) may respond differently than other

individuals (Czopp & Monteith, 2003; Gulker et al., 2013).

The current research reveals diverse positive and negative

reactions to evidence of gender bias in STEM and suggests

that men may be particularly likely to exhibit negative reac-

tions. However, because acknowledgment of gender bias was

the most prevalent response, it also highlights the potential

relationship between clear scientific evidence and observers’

responses. Indeed, as online commenting forums become

increasingly prevalent, individuals’ reactions to scientific

evidence may themselves come to constitute powerful inter-

ventions for other readers. If straightforward demonstrations

of gender bias in STEM are associated with increased aware-

ness and reduced bias for many individuals, then the growing

body of evidence in this domain should be the cause for opti-

mism. We hope that our beginning look at naturalistic reac-

tions to evidence of gender bias will spark more controlled

experimental investigations, shedding greater light on

prejudice-reduction pathways and informing the develop-

ment of interventions designed to reduce bias and boost

diversity in STEM fields.
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