
The Misjudgment of Men: Does Pluralistic Ignorance Inhibit Allyship?

Lucy De Souza and Toni Schmader
Department of Psychology, University of British Columbia

People are often reluctant to speak out publicly as allies to marginalized groups. We conducted three
preregistered studies examining whether pluralistic ignorance (Miller & McFarland, 1991; Prentice,
2007; Prentice & Miller, 1993) inhibits allyship. We first hypothesized that, if men rarely enact allyship
toward women (e.g., in science, technology, engineering, and mathematics [STEM] fields), people will
underestimate men’s beliefs that sexism is problematic. Second, these misperceptions might then predict
men’s (and women’s) own inaction, despite their private beliefs about gender bias. Additionally, men
with higher masculinity concerns might be particularly inhibited from enacting allyship by their belief
that other men are unconcerned with gender bias. All three studies yielded evidence that men and
women underestimate men’s privately expressed concerns about gender bias in STEM contexts. In cor-
relational analyses, Studies 1 and 2 also revealed that among men high in precarious masculinity con-
cerns, the belief that other men do not see bias as a problem predicted lower allyship intentions,
controlling for their own beliefs about gender bias. Although experimentally correcting these beliefs
with data changed perceptions (Studies 2 and 3), this was insufficient to increase allyship. Rather, in an
ecologically valid behavioral paradigm (Study 3), allyship behavior was elevated when participants
observed others confronting versus not confronting sexism. These findings suggest that perceptions of
men’s average beliefs inhibit allyship intentions; however, merely correcting these misperceptions might
not be enough to motivate actual confrontation. We discuss the implications of these findings for a plu-
ralistic ignorance account of allyship inhibition and for practical interventions aimed at promoting
allyship.
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In the series How We’ll Win: The Other Half (Fessler, 2018),
50 industry-leading men discussed their roles in pushing for gen-
der equity and addressing gender bias in male-dominated fields.
For instance, journalist Adam Baiwadi expressed, “I do not think
supporting women ought to be a particularly difficult or contro-
versial thing to do.” Baiwadi’s sentiment reflects a reoccurring
theme in these interviews: many men desire to enact allyship—
behaviors that actively support and aim to improve the status of
marginalized individuals and groups (Brown & Ostrove, 2013;
Ostrove & Brown, 2018; PeerNetBC, 2016)—but often find that
it is a difficult and contentious to do. In the present work, we
examine processes involving pluralistic ignorance (the misper-
ception of group attitudes) as a factor that might prevent men

(and women) from enacting allyship, even if they are personally
motivated to do so.

The Continued Need for Allies to Gender Equality

Research points toward progress in achieving gender equality
across the world. The Global Institute for Women’s Leadership
(Ipsos & Global Institute for Women’s Leadership, 2019) sur-
veyed adults across 27 countries, finding that 50% of respondents
believe that young women today will have a better life than
women from their parents’ generation. Moreover, in a survey of
more than 30,000 people internationally, 68% of people claimed
that gender equality has improved over the past 20 years (Pew
Research Center, 2019). Nevertheless, people recognize the preva-
lence of gender inequality; when asked whether their society has
gone far enough in giving women equal rights to men, more peo-
ple disagree than agree (Ipsos & Global Institute for Women’s
Leadership, 2019).

These data imply that although gender equality has improved,
women are still seen as facing gender biases (Pew Research Cen-
ter, 2017). These biases and their consequences are often prevalent
in highly male-dominated fields such as science, technology, engi-
neering, and mathematics (STEM), where according to a Pew
Research Center’s (2018) survey of 2,344 STEM employees,
approximately 50% of female STEM professionals reported that
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they have experienced gender-based discrimination at work. Con-
sequentially, interactions with sexist men predict women’s poorer
performance on STEM-related tasks (Logel et al., 2009). Women
in STEM who observe sexist behavior in their workplace are less
satisfied with their jobs (AAUW, 2015). Likewise, women who
feel socially excluded and judged because of their gender (i.e.,
social identity threat) are less engaged in STEM and experience
stronger burnout (Hall et al., 2015, 2018; Moss-Racusin et al.,
2018). Thus, attempts to challenge subtle and explicit bias when
they happen or more proactively foster inclusion could have ben-
efits for women’s experiences in STEM.
Yet confronting bias is risky for women and other targeted

groups (Kaiser & Miller, 2001; 2003); targets who confront bias
are often viewed as overreactive (Czopp & Monteith, 2003; Rasin-
ski & Czopp, 2010) and complainers even when discrimination is
a clear cause of differential treatment (Kaiser & Miller, 2001,
2003). Given these negative consequences and the burden they
place on targets, there is growing interest in the unique effective-
ness of majority group allies (e.g., Cheng et al., 2018; Drury &
Kaiser, 2014; Radke et al., 2020). When prejudice occurs, majority
group confronters (i.e., those who are members of the advantaged
group) are more persuasive (Rasinski & Czopp, 2010), able to
elicit guilt from the confronted (Czopp & Monteith, 2003), and
influence observers to perceive the confronted as prejudiced
(Rasinski & Czopp, 2010). For sexism specifically, women who
confront prejudice against other women are derogated more than
men who do the same (Eliezer & Major, 2012). Men can be effec-
tive allies because they are not perceived as acting in their own
self-interest (Drury & Kaiser, 2014).
Together, the above evidence suggests that men (and other

advantaged groups) play an important role in enacting what we
define here as reactive allyship—behaviors aimed at decreasing or
counteracting bias when it occurs. Although our conceptualization
of reactive allyship expands beyond interpersonal interactions and
can be directed at controlling one’s own biases (e.g., Burgess et
al., 2007; Monteith, 1993; Plant & Devine, 1998) or collective
action to change systemic biases in institutional policies and pro-
cedures (e.g., Curtin & McGarty, 2016; Radke et al., 2020); in this
current work we focus on interpersonal confrontation as an effec-
tive means of dismantling the aforementioned interpersonal bar-
riers to women’s inclusion in STEM. Those who are confronted
for prejudice feel compunction, a negative emotional state that
encourages behavioral change (e.g., making fewer stereotypic
inferences, finding prejudiced jokes less funny; Czopp et al.,
2006). Moreover, people who are held accountable for sexist
behavior are better at detecting future instances of sexism (Mallett
& Wagner, 2011).
We distinguish reactive allyship from what we define as proac-

tive allyship: behaviors that do not need to follow a bias event but
are nonetheless aimed at fostering feelings of inclusion for those at
risk of feeling marginalized. Thus, whereas reactive allyship aims
to counteract or decrease bias by directing action toward oneself,
other people, or institutional structures that express or afford
biases, proactive allyship’s aim is to foster inclusion by directing
actions toward those who stand to benefit from them. Although the
means to this end can include proactive efforts to expand one’s
own appreciation for diversity or lobbying for inclusive policies
and practices, here we again focus on proactive allyship at the

interpersonal level. These actions can include any effort to signal
one’s respect and inclusion for an individual who might feel
marginalized. Proactive actions are not passive, but can range
from broad efforts (e.g., consistently ensuring women’s ideas are
heard during team meetings) to specific opportunities (e.g., signing
up for a women in STEM mentorship program). Research high-
lights the effectiveness of these behaviors. People of color empha-
size that White allies who show an interest in and respect for their
experiences are affirming (Brown & Ostrove, 2013; Ostrove &
Brown, 2018). Similarly, in male-dominated contexts where
women can often feel excluded, men who signal women’s inclu-
sion in the culture play a unique role in predicting lower social
identity threat and burnout for their women colleagues (Hall et al.,
2015; Hall, Schmader, Aday, & Croft, 2018; Hall, Schmader,
Aday, Inness, et al., 2018).

Barriers to Men Enacting Allyship: How Could
Pluralistic Ignorance Play a Role?

Given the above evidence suggesting that allyship from mem-
bers of the majority can be particularly beneficial, we might expect
that men commonly act as allies for gender equality. However, as
suggested in the opening, this might not be the case. On the one
hand, there is evidence that most majority group members disdain
social prejudices (Dickter, 2012), endorse egalitarian beliefs (Katz
& Hass, 1988), and are internally motivated to act in a nonprejudi-
cial way (Plant & Devine, 1998). With respect to gender, most
men endorse gender egalitarian views and recognize the impor-
tance of men’s allyship; 62% of men in an international survey
indicated that achieving gender equality is important to them per-
sonally and 61% of men agree that women will not achieve equal-
ity in their country unless men act to support women’s rights
(Ipsos and Global Institute for Women’s Leadership, 2019). These
data suggest that men may desire to take action because they are
genuinely interested in improving the status of women or because
doing so aligns with their moral beliefs (Radke et al., 2020).

Despite these egalitarian intentions, those in advantaged posi-
tions might often be reluctant to openly speak out for equality.
People generally avoid confronting identity-based biases when
given the opportunity to do so (e.g., Ayres et al., 2009; Brinkman
et al., 2011; Crosby & Wilson, 2015; Dickter, 2012; Dickter &
Newton, 2013; Kawakami et al., 2009; Rasinski et al., 2013;
Swim & Hyers, 1999; Woodzicka & LaFrance, 2001). Relatively
negative and unchanging stereotypes about men (compared with
those about women; Diekman & Eagly, 2000; Eagly & Mladinic,
1989; Prentice & Carranza, 2002) may reflect men’s general
avoidance of confronting gender-based biases. Most relevantly,
people perceive men as being more prejudiced and sexist than
women, a stereotype that (even if true on average) might give the
impression that men care less about gender equality than they
actually do (Glick et al., 2004; Glick & Fiske, 1999; Prentice &
Carranza, 2002). In data from our own lab collected from 1,259
STEM professionals, even though women estimate that under 60%
of their male colleagues act as allies, 85% of men sampled
reported being positively motivated to act as allies to female scien-
tists and engineers (Dennehy et al., 2018). These data allude to a
potential disconnect between men’s aspirations to support women
and their actual allyship behavior. We suggest that pluralistic igno-
rance might be one factor that constrains majority group members
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in general, and men in particular, from acting as an ally to women
in spite of their personal beliefs that bias is a problem.

How Pluralistic Ignorance Affects Behavior

Pluralistic ignorance is the widespread misperception of a
group’s beliefs and the resulting effect this can have in perpetuat-
ing behaviors that are not consistent with individual attitudes
(Prentice & Miller, 1993). When multiple individuals act inconsis-
tently with their private beliefs but consistently with what is
believed to be the majority’s beliefs, social norms that do not accu-
rately reflect the majority’s views can persist (Miller & Mc-
Farland, 1991; Prentice, 2007; Prentice & Miller, 1993). The
effects are especially pronounced if people misperceive what other
people’s true beliefs or behaviors are. For example, college stu-
dents engage in more excessive drinking to the degree that they
believe that other students are engaging in excessive drinking. If
these students overestimate how much the average college student
drinks, then their misperception of the descriptive norm drives
their drinking behavior over and above the influence of their own
motivation to drink (Miller & McFarland, 1991).
If one has the belief that men are less concerned with gender

equality than are women (perhaps a result of stereotypes about
men primarily as perpetrators and enablers of sexism), pluralistic
ignorance might inhibit allyship behavior. A pluralistic ignorance
model proposes that if men rarely enact allyship in male-domi-
nated fields, there is a general underestimation of men’s average
concerns about gender bias as a problem. Distinct from their pri-
vate beliefs, men’s (mis)perceptions that other men are relatively
unconcerned with gender bias have the power to guide their own
inaction. Men’s inaction despite their private concerns thus sus-
tains the social norm that men do not enact allyship and the mis-
perception that men are unconcerned about bias. This is a self-
perpetuating process that reflects pluralistic ignorance (Geiger &
Swim, 2016; Prentice, 2007; Prentice & Miller, 1993). People’s
avoidance of discussing and solving social issues fuels the general
misperception of average beliefs that causes avoidance in the first
place.
This process fits within previous conceptual work on constraints

to allyship modeled after bystander approaches to helping (Ash-
burn-Nardo et al., 2008; Latané & Darley, 1970). According to
Ashburn-Nardo’s Confronting Prejudiced Responses (CPR) model,
reactive allyship—specifically interpersonal confrontation—is a mul-
tistep process whereby people must (a) detect discrimination, (b)
interpret the event as an emergency, (c) take responsibility to act, (d)
know how to act, and (e) after engaging in a decision making process,
ultimately choose to confront. From this model, people can fail to
take action by getting stuck at any one of these steps. In the helping
literature more broadly (Darley & Latane, 1968), pluralistic ignorance
is often viewed as a barrier to interpretation when threatening cues
are ambiguous (Step 2 of the CPR model; e.g., Burn, 2009; Casey &
Ohler, 2012); however, we also believe that even if people personally
view bias as a problem that they should and can take action against,
pluralistic ignorance can intervene in the final, fifth step to inhibit tak-
ing action viewed as counternormative for one’s group.

The Constraints of Male Gender Norms

Gender is an identity that constrains both men’s and women’s
behavior (Eagly & Wood, 2016), but theory and evidence suggest
that dominant views of masculinity place unique constraints on
men (Vandello & Bosson, 2013). Specifically, precarious manhood
theory suggests masculinity can be lost if men are seen engaging in
stereotypically feminine actions (Bosson et al., 2009; Bosson & Van-
dello, 2011; Vandello et al., 2008; Vandello & Bosson, 2013). For
example, gender egalitarian men are perceived as effeminate, weak,
and likely to be gay when they align themselves with women’s inter-
ests (Rudman et al., 2013). These constraints can be felt more
strongly for some individuals and in some situations. Thus, a second-
ary goal was to examine if men’s perceptions of other men’s beliefs
are especially likely to inhibit allyship intentions when men feel more
constrained by male gender norms.

We reasoned that these constraints might feel more powerful for
men high in precarious masculinity, a moderator derived from
work on precarious manhood. Past research by Good et al. (2018)
has revealed that men’s beliefs about masculinity predict their
intentions to confront sexism against close others for whom they
feel a paternalistic duty to protect. Although Good et al. did not
find that masculinity beliefs predicted intentions to confront sex-
ism among strangers, it is important to note that our measure was
constructed to more specifically assess attentiveness to masculinity
judgments and not adherence to masculine gender roles (beliefs
about men’s responsibilities; Eagly, 2009). We also expected that
men high in precarious masculinity would be more sensitive to the
judgments of other men given that ingroup members generally
have stronger normative influence (Lewis & Neighbors, 2004;
Miller et al., 2000; Suls & Green, 2003).

In addition to examining the moderating role of precarious mas-
culinity in men’s sensitivity to other men’s judgments in Studies 1
and 2, we also reasoned that male-dominated contexts are likely
raise men’s sensitivity to male gender norms in general. Thus, in
Study 3, we tested hypotheses in an ecologically valid male-domi-
nated situation where the constraints of gender norms might feel
more acute.

Exploring the Effect of Normative Beliefs and Behavior

Although past research has not directly tested how pluralistic ig-
norance constrains men’s allyship, our hypotheses are derived
from general evidence that social norms, the perceptions of what
other people believe and do, shape individuals’ behaviors above
and beyond private views (Asch, 1951; Cialdini, 2012; Cialdini et
al., 1990; Miller et al., 2000). For example, past research has
shown that hearing just one other person condemn or condone
prejudice leads people to publicly express more or fewer anti-
discrimination beliefs, respectively (Blanchard et al., 1991,
1994; Zitek & Hebl, 2007), even though people generally report
a desire to confront prejudice when they see it (LeMaire &
Oswald, 2016).

Importantly, norms are not only communicated by observed
behavior but also by the beliefs we assume that others hold (Vial
et al., 2019). Thus, a misperception of other men’s gender-based
beliefs might produce pluralistic ignorance that itself constrains
allyship behavior. For example, men overestimate other men’s
sexist beliefs, comfort with sexism, and acceptance of rape myths
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(Brown & Messman-Moore, 2010; Fabiano et al., 2003; Kilmartin
et al., 2008, 2015). Furthermore, men’s (mis)perceptions of other
men’s support for sexual aggression and intervention predicts
men’s self-reported willingness to prevent sexual assault (Brown
& Messman-Moore, 2010; Fabiano et al., 2003; Murphy Austin et
al., 2016), and efforts to debias these beliefs increases their com-
mitment to this cause (Zounlome & Wong, 2018). However, to
our knowledge, our research is the first to test how pluralistic igno-
rance constrains less-extreme forms of gender bias (i.e., those that
may occur in everyday contexts). Moreover, Study 3 is the first
preregistered experiment to examine whether or not pluralistic ig-
norance impacts actual confrontation behavior rather than self-
reported intention or frequency.

The Present Research

We conducted three preregistered studies to test our research
questions. First, we hypothesized that men (and perhaps also
women) will underestimate men’s average concerns for gender
bias (Studies 1 and 2). We explored whether these perceptions that
other men do not perceive gender bias as a problem (measured in
Study 1, manipulated in Studies 2 and 3) will negatively predict
men’s own willingness to enact allyship, independent of their own
personal beliefs about bias. In Studies 1 and 2, we tested precari-
ous masculinity as a moderator that amplifies the relationship
between men’s underestimation of concern for gender bias and
willingness to enact allyship. Finally, given the pluralistic igno-
rance model’s focus on public behavior (or lack thereof), we tested
differences in reactive and proactive allyship intentions for actions
done in public (among other men) versus private (without other
men observing). We hypothesized (preregistered in Study 2, ex-
ploratory in Study 1) that men would be least likely to enact public
reactive allyship, given that the negative nature of public confron-
tation (compared with other forms of allyship) might seem more
inconsistent with male gender norms.
In Study 1, we compared men’s and women’s perceptions of

men’s average beliefs and how these perceptions predicted ally-
ship intentions, examining whether precarious masculinity beliefs
(as a moderator) strengthens this relationship. We also compared
men and women’s reactive and proactive allyship intentions, done
publicly or privately. In Study 2, we manipulated men’s percep-
tions of other men’s beliefs to test the hypothesis that correcting
these perceptions would increase men’s allyship intentions. Study
3 then tested our hypothesis that manipulating perceptions of
men’s concerns with gender bias changes men’s (and/or women’s)
actual public reactive allyship behavior, using a real-time ecologi-
cally valid paradigm (loosely modeled after Swim & Hyers,
1999). All studies were preregistered on the Open Science Frame-
work (http://osf.io/a3ft6). Deviations from the preregistration (e.
g., exploratory and posthoc analyses) are noted. Full instructions
and measures can be found in our OSF preregistration. All studies
received approval from the authors’ institution’s Behavioral
Research Ethics Board.

Study 1

The goal of Study 1 was to test two primary hypotheses. First,
we hypothesized that men would underestimate other men’s per-
ceptions that gender bias is a problem. Second, we hypothesized

that perceptions that other men are unconcerned about bias, as dis-
tinct from men’s own concerns about gender bias, would predict
men’s lower allyship intentions (specifically public reactive ally-
ship).1 As an exploratory question, we tested whether men have
fewer intentions to enact reactive over proactive allyship in public
and private contexts. We were interested in contrasting different
allyship intentions given the negative nature of publicly identifying
someone’s biases (public reactive allyship) versus the positive nature
of actions aimed at fostering inclusion or respect and/or approaching
someone in private. Finally, we measured men’s precarious mascu-
linity, an adaptation of Vandello et al.’s (2008) precarious manhood
scale. We explored whether precarious masculinity moderates the
relationship between perceptions of other men’s beliefs and allyship
intentions. Although our hypotheses center on men, we included
women in our sample to assess whether the hypothesized effects are
specific to men.

Method

Participants

Participants who identified as a man or woman and who held at
least a four-year degree and work full-time in a STEM profession
were recruited via Mechanical Turk Prime. Power analyses (using
G*power) suggested a sample of at least 164 to achieve 80%
power to detect b = .30 in a linear regression model (an effect size
similar to the effect of other men’s sexual assault beliefs predicting
men’s own willingness to intervene; Brown & Messman-Moore,
2010). We thus preregistered a sample size of 200 to account for
participants who would fail attention checks. Of the 211 partici-
pants initially recruited, we excluded (as preregistered) partici-
pants who failed attention check questions (n = 21), reported
paying little attention (n = 2), and who did not complete the survey
(n = 16).2 Although not explicitly a preregistered exclusion crite-
rion, we additionally excluded those who reported non-STEM
careers (e.g., school teaching; n = 9) to be consistent with our pre-
registered inclusion criteria. The final sample included 163 partici-
pants (84 men, 79 women; Mage = 34.06, SDage = 9.27; 63%
White/European American, 13% Black/African American, 9%
East or South [Pacific] Asian, 7% Latinx, 4% Mixed Ethnicity, 3%
Middle Eastern, 1% Indigenous, 1% Other Category). Participants
reported employment in the computer sciences (36%), mathemati-
cal/statistical sciences (18%), biological sciences (18%), engineer-
ing (12%), physical sciences (4%), or a combination of these fields
(12%). All participants were compensated $1.00 for the online
survey.

1 Although our preregistered hypotheses focused on the relationship
between perceptions of other men’s beliefs and public reactive allyship (as
effects are most theoretically relevant for this form of action), we do not
argue that the pluralistic ignorance model is necessarily restricted to public
reactive (or generally reactive) behavior.

2 We included attention checks throughout the survey to identify
participants who were paying inadequate attention to the study’s
instructions (i.e., “To indicate you are reading this question, please select
two”). Three of these attention check questions were embedded among
survey items. At the end of the survey, participants reported the extent to
which they were attentive to questions and answered honestly.
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Procedure

After completing demographics information, participants answered
a series of questions about their attitudes toward diversity and inclu-
sion in STEM. First, they rated the perception of gender bias from
the point of view of themselves, other men, and other women. Sec-
ond, to assess allyship intentions, participants read and rated their
likely response to eight vignettes. The final part of the survey meas-
ured precarious masculinity and attention checks. A complete list of
measures used in this research can be found in the supplemental
online materials (SOM), in addition to supplemental analyses of non-
key outcome variables.

Measures

Gender Bias Beliefs. Participants rated a total of 18 items
assessing gender bias beliefs. First, they read brief definitions of
explicit bias (i.e., “overt or explicit negative beliefs about women
in science, technology, engineering, and mathematics”) and
implicit bias (i.e., “subtle, and often unintentional tendencies to as-
sociate STEM with men more than with women”). They then rated
the extent to which each (explicit and implicit) is prevalent, a
problem, and should be a priority to reduce on a scale from 1 (Not
at All) to 9 (Very Much). Participants rated these six items three
times reflecting: (a) their own beliefs about bias (a = .92), (b) the
beliefs about bias held by other men in STEM taking this same sur-
vey on MTurk (a = .89), and (c) the beliefs about bias held by
other women in STEM taking this same survey (a = .87). The in-
terest in distinguishing implicit and explicit bias was exploratory;
there was no indication that people rated these in distinct ways and
thus ratings across bias type were combined.

Allyship Intentions. Participants read eight vignettes: four
vignettes depicted an opportunity for reactive allyship (e.g., a man
makes a comment stereotyping or objectifying a female co-
worker’s body) and four focused on proactive allyship (e.g., there
is an opportunity to be a mentor or invite female coworkers to a
social event). For each vignette, participants reported their likeli-
hood of enacting three behaviors on a scale ranging from 1 (I
would definitely not do this) and 9 (I would definitely do this): (a)
public allyship (e.g., speaking out against sexism/promoting
women while among other men), (b) private allyship (e.g., speak-
ing out against sexism/promoting women in private), and (c) a dis-
interested or inactive behavior (e.g., changing the topic, passing
on opportunities to invite women to social events). To make com-
parisons between allyship types, we created four allyship compo-
sites: public reactive (four items; a = .85), private reactive (four
items; a = .81), public proactive (four items; a = .74), and private
proactive (four items; a = .72).3 However, we also aggregated the
16 items making up these different subtypes into an allyship inten-
tions composite score (a = .88).

Precarious Masculinity. We included a modified version
of the precarious manhood beliefs scale (Vandello et al., 2008).
Because we were specifically interested in the threat men might
feel for how they are perceived, items from the original scale
were modified to reference one’s social image as a man (e.g.,
Manhood is not assured—it can be lost modified to One’s mas-
culinity in the eyes of others is not assured—it can be lost).
Responses to seven items ranged from 1 (Strongly Disagree) to 9
(Strongly Agree) and were averaged to create a precarious mas-
culinity composite (a = .88).

Perceptions of Other MTurk Participants. As a check on
participants’ perceived similarity to other STEM workers on
MTurk, we assessed the extent to which participants believe that
other men and women in STEM recruited through MTurk are dif-
ferent/similar to themselves on a scale from 1 (Very Different) to 9
(Very Similar) and representative of workers in STEM on a scale
from 1 (Not at all Representative) to 9 (Very Representative).
One-sample t tests revealed the average ratings for similarity (M =
5.71, SD = 1.84; t[162] = 4.90, p , .001) and representativeness
(M = 6.18, SD = 1.92; t[162] = 7.88, p , .001) were both above
midpoint of 5. Thus, we confirmed that participants did not per-
ceive themselves to be dissimilar from other STEMMTurk partici-
pants, facilitating comparisons between how they view themselves
and their estimates of other participants’ beliefs.

Results

Gender Bias Beliefs

Our first primary preregistered hypothesis was that men will
report that they, compared with other men, see gender bias in
STEM as more of a problem, prevalent, and a priority concern.
We preregistered conducting within-subject t tests on each item
separately as our primary analytic strategy. However, to more par-
simoniously account for both these primary and exploratory gen-
der comparisons, we focus on the composite scores and our
preregistered exploratory analysis: comparing men and women’s
own beliefs to their perceptions of other men’s and other women’s
beliefs using a 2 (participant Gender: Male/Female) 3 3 (Perspec-
tive: Own/Other Men/Other Women) Mixed ANOVA on percep-
tions of bias as a problem. Following our analysis plan, we
followed up significant interactions with Bonferroni corrected
pairwise comparisons. Descriptive statistics for this analysis are
reported in Tables 1 and 2.

There was a main effect of perspective, F(1.83, 293.78) =
192.83, p , .001, hp

2 = .545,4 that was moderated by gender, F
(1.83, 293.78) = 24.68, p , .001,hp

2 = .133. There was no main
effect of gender, F(1, 161) = .11, p = .740. Pairwise comparisons
revealed support for our preregistered hypothesis: On average,
men’s own perceptions of bias were significantly higher than their
perceptions of other men’s beliefs (p , .001; d = .50, 95% CI [.28,
.73]). Men’s own perceptions of bias scores were also significantly
higher than women’s perceptions of other men’s beliefs (p , .001;
d = .90, 95% CI [.58, 1.23]). These effects were not found for
women’s own perceptions, which did not significantly differ from
either men’s or women’s perceptions of other women’s beliefs
(ps . .10). Thus, men and women underestimated what men
themselves report to be their true attitudes about gender bias.
People were, however, otherwise accurate about other women’s
average beliefs.

Allyship Intentions

To explore whether men are more or less likely to engage in cer-
tain allyship behaviors, we preregistered a 2 (Allyship Type:

3 Inactive scores are not used in primary analyses or included in the
general allyship composite.

4 Given a violation of sphericity (p , .001), we report the Greenhouse-
Geisser derived degrees of freedom.
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Reactive/Proactive) 3 2 (Context: Public/Private) repeated meas-
ures on men’s reports. However, we decided to add participant
gender to this model to simultaneously examine differences in the
types of allyship reported by men and women (see Table 3 for de-
scriptive statistics). This 2 (Allyship Type) 3 2 (Context) 3 2
(Gender) Mixed ANOVA revealed significant main effects of ally-
ship type, F(1, 161) = 31.78, p , .001, hp

2 = .165, and context, F
(1, 161) = 12.63, p , .001, hp

2 = .073; that were both qualified by
a significant three-way interaction, F(1, 161) = 6.39, p = .012, hp

2

= .038. A series of Bonferroni corrected pairwise comparisons
showed that, as hypothesized, men were significantly less inclined
to enact public reactive than public proactive allyship (p , .001;
d = .61, 95% CI [.39, .83]), but equally inclined in private (p .
.999). For both reactive (p = .301) and proactive (p = .075) ally-
ship, there were no significant differences comparing men’s inten-
tions in private versus public contexts. Similarly, women were
significantly less willing to enact reactive than proactive allyship
in public (p = .004; d = .45; 95% CI [.17, .73]), but equally
inclined in private (p = .094). However, women report stronger
willingness to enact proactive allyship (p = .002; d = .56; 95% CI
[.28, .84]) and reactive allyship (although nonsignificantly; p =
.056, d = .33, 95% CI [.04, .63]) publicly than privately. Compar-
ing gender groups, men were less inclined than women to enact
public reactive allyship (p = .001; d = .58; 95% CI [.27, .90]), but
paralleled women in private reactive (p . .999), public proactive
(p = .062) and private proactive (p = .637) allyship intentions.

Predicting Men’s Allyship Intentions

The results above suggest that men and women underestimate
men’s average beliefs that gender bias is a problem. Our second
primary preregistered hypothesis was that these (mis)perceptions
of men’s average beliefs may predict men’s willingness to enact

allyship. Although our preregistered hypothesis focused on pub-
lic reactive allyship specifically, we report analyses on the ally-
ship composite.5 Because we also preregistered precarious
masculinity as an exploratory moderator, we conducted a moder-
ated linear regression, regressing allyship intentions (allyship
composite) on perceptions of other men’s beliefs, including pre-
carious masculinity as a moderator and controlling for own
beliefs about bias.6 We conducted a sensitivity analysis to deter-
mine the minimal detectable effect for this analysis: G*Power
revealed with our male sample size (n = 84) and predetermined
power (80%) and alpha (.05), we could reasonably detect
Cohen’s f = .31 (R2 = .09). As preregistered, this analysis focused
on men only, but analyses including gender as a moderator
reported in the SOM reveal that the effects reported here are
only apparent for men and not for women. Results are summar-
ized in Table 4.

Unsurprisingly, men’s own perceptions of bias were the
strongest predictor of their allyship intentions. Nevertheless,
controlling for this relationship, men who reported stronger pre-
carious masculinity beliefs were significantly less likely to
anticipate acting as an ally. Although we found only marginal
support for our modified preregistered prediction that percep-
tions of other men’s beliefs would uniquely predict allyship
intentions, this relationship was significantly moderated by pre-
carious masculinity beliefs. As can be seen in Figure 1, percep-
tions of other men’s beliefs did not significantly predict allyship
intentions for men lowest in precarious masculinity (�1 SD; b =
.01, SE = .12, t = .06, p = .952). However, this relationship was
significantly positive for men highest in precarious masculinity
(þ1 SD; b = .40, SE = .15, t = 2.75, p = .007).

Table 2
Study 1 Means and Standard Deviations by Gender and
Condition for Gender Bias Beliefs

Gender

Own Other men Other women

M SD M SD M SD

Men 5.41a 1.94 4.55c 1.35 6.94b 1.45
Women 6.56b 1.55 3.78d 1.66 6.75b 1.45

Note. Within each row and column, means with the same subscript do
not differ significantly, p . .05, in pairwise comparisons.

Table 1
Study 1 Correlations Within Gender of Main Study Variables

Variable 1 2 3 4 5 6 7 8 9

1. Own beliefs .23* .72** �.05 .09 .10 .29* .26* .26*
2. Other men’s beliefs .51** .08 .22 .06 .12 .08 �.03 .09
3. Other women’s beliefs .49** .17 �.10 .13 .04 .20 .17 .19
4. PMS �.09 .18 .06 �.004 .16 .002 .23* .15
5. Public reactive .40** .16 .17 �.27* .16 .29* .21 .67**
6. Private reactive .42** .36** .14 �.05 .53** .01 .52** .68**
7. Public proactive .43** .27* .15 �.31** .55** .66** .31** .52**
8. Private proactive .31** .18 .07 �.30** .56** .53** .79** .76**
9. Allyship (All) .47** .29** .16 �.27* .79** .82** .89** .85**

Note. Correlations for men are below the diagonal. Correlations for women are above the diagonal. PMS = Precarious Masculinity Scale.
* Correlation is significant at the .05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

5 Our preregistered plan was to conduct analyses on each allyship type
separately, with our hypothesis focused on a negative relationship between
other men’s beliefs and public reactive allyship specifically. However, we
opted to report analyses on the allyship intentions composite, given
moderate to strong correlations between the four subscales for men (.52 ,
rs , .79; ps , .001) and similar results for the subscales. Parallel analyses
on the separate subscales can be found in the SOM.

6 In addition, this hypothesis focused on predicting allyship from the
difference score created by subtracting perceptions of other men’s beliefs
from men’s own beliefs. However, the high overlap between this difference
score and own beliefs about bias (r = .69, p, .001) led to multicollinearity
in the analysis. We instead tested the predictive effects of men’s
perceptions of other men’s beliefs using multiple regression and controlling
for men’s own beliefs, testing how perceptions beliefs predict allyship
intentions above and beyond participants’ own beliefs.
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Discussion

This initial study provides support for several key hypotheses
derived from our pluralistic ignorance model of men’s allyship
intentions. Confirming our first primary preregistered hypothesis,
men’s estimates of other men’s average concerns for gender bias
in STEM were significantly lower than men’s actual average con-
cerns. Preregistered exploratory analyses revealed that women
also underestimated men’s bias beliefs. One alternative inter-
pretation of these effects is that men are more likely to overre-
port their true concerns about gender bias, perhaps owing to
social desirability concerns. However, the fact that both men
and women were accurate in their estimations of women’s
beliefs speaks against a general tendency for participants to be
overreporting their own bias concern.
In addition, men (but not women) reported the weakest inten-

tions to publicly confront instances of sexism among other men. In
fact, exploratory comparisons revealed that men were as likely to
report remaining inactive as they were to publicly confront sex-
ism.7 This pattern would not be expected if men in this study were
highly motivated to exaggerate their personal concerns with gen-
der bias or allyship. Instead, this pattern is consistent with our
assumption that men might find it especially difficult to express
public support for gender equality.
Finally, we also found some support for our view that men’s

misperceptions of other men’s beliefs might constrain their own
intentions to act as an ally to gender equality; however, this effect
was moderated by precarious masculinity concerns. Specifically,
preregistered exploratory analyses revealed that men with stronger
precarious masculinity beliefs reported lower intentions to be ally.
In contrast, men low in precarious masculinity concerns showed
no relationship between their perceptions of other men’s beliefs
and their allyship intentions. These patterns imply that precarious
masculinity beliefs may represent a sensitivity to male social
norms and other men’s judgments.

Study 2

The findings from Study 1 are consistent with our model, but
the correlational design constrains clear causal conclusions. In
Study 2, we aimed to replicate the finding that men underestimate
other men’s average beliefs about bias and manipulate these
beliefs to test whether doing so would causally elevate men’s

allyship intentions. Thus, using a similar sample and methods as
in Study 1, we first asked men to report their own and perceptions
of other men’s beliefs about gender bias. However, in this study
we subsequently informed participants that other men have either
high or low concern for gender bias in STEM, before having them
complete the same allyship scenarios.

We preregistered the following primary hypotheses. First, we
hypothesized that paralleling Study 1, men would underestimate
men’s actual average beliefs that gender bias is a problem. Second,
we hypothesized that the high (vs. low) concern manipulation
would increase perceptions of men’s average concerns about gen-
der bias in STEM. Third, we hypothesized that men in the high
concern condition would report stronger intentions to enact ally-
ship than men in the low concern condition. As we preregistered
precarious masculinity as a moderator, we report analyses examin-
ing it as a moderator of key effects.

Method

Participants

Across two samples,8 we recruited 548 male participants through
Turk Prime, all of whom reported holding at least a four-year degree
and being fully employed in a STEM field. As preregistered, Sample
2.1 was powered to have 100 per condition to achieve 80% power
(a = .05) for an effect size of .40 (two-group t test, cross-condition
comparisons of other men’s beliefs) plus 36 based on the percentage
of men excluded in Study 1. Because it was inappropriate to power
Study 2’s experimental design based on Study 1’s effect sizes (a cor-
relational design) and we were unaware of similar paradigms to base
our effect size on, we opted to power for a small/medium effect size
by Cohen’s (1988) standards. This effect size parallels the mean
effect size (d = .37) of gender role research in social psychology
(Richard et al., 2003). For each sample, we stopped data collection at
236 survey completions according to Turk Prime. After preregistered
exclusions (39 who completed less than 90% of the survey, 20 who
reported low quality responses, and 74 who failed two or more atten-
tion checks), the final combined sample size was 415 participants
(Mage = 33.44, SDage = 8.38; 60% White/European American, 15%
Black/African American, 14% East or South [Pacific] Asian, 5%

Table 3
Study 1 Descriptive Statistics for Different Types of Allyship
Intentions by Gender

Intention

Men Women

M [95% CI] SD M [95% CI] SD

Reactive allyship 5.16 [4.78, 5.54] 1.75 5.75 [5.39, 6.11] 1.62
Public 4.88 [4.45, 5.31] 1.97 6.10 [5.60, 6.60] 2.22
Private 5.44 [5.00, 5.88] 2.04 5.40 [4.95, 5.85] 2.02

Proactive allyship 5.70 [5.34, 6.07] 1.69 6.50 [6.21, 6.78] 1.27
Public 6.03 [5.64, 6.43] 1.82 6.94 [6.64, 7.25] 1.36
Private 5.37 [4.99, 5.75] 1.75 6.05 [5.65, 6.45] 1.78

Public allyship 5.46 [5.10, 5.82] 1.66 6.52 [6.20, 6.85] 1.46
Private allyship 5.41 [5.05, 5.77] 1.66 5.72 [5.35, 6.09] 1.66
Allyship composite 5.43 [5.09, 5.78] 1.58 6.12 [5.85, 6.40] 1.23

7 A repeated-measures ANOVA comparing all four allyship subscales
(public reactive, private reactive, public proactive, and private proactive)
along with inactivity (M = 4.93, SD = 1.28) for men revealed a significant
effect of allyship type, F(4, 322) = 8.87, p , .001, hp

2 = 0.097. In
Bonferroni pairwise comparisons, men only reported stronger intentions to
enact public proactive allyship compared with inactivity (p , .001). There
were no significant differences between self-reported inactivity and public
reactive, private reactive, and private proactive intentions (ps. .20).

8 The first sample (labeled here as Sample 2.1) corresponds to what is
labeled Study 2A in the posted preregistration; Study 2B in the preregistration
was not conducted. Instead, we carried out a replication (labeled sample 2.2)
that differed in only two ways. In Sample 2.1, we did not include perceptions
of other women’s beliefs and the order of measures varied from that of Study 1
(as noted in the methods). In Sample 2.2, we more closely replicated the
measures and procedure in Study 1. Sample 2.1 and 2.2’s patterns of results
were nearly identical, with the notable exception of the underestimation effect
was significant in the latter but not the former study (see SOM for detail). For
parsimony and added power, the samples were combined and analyzed in
aggregate. A limitation of this combination is variation in participants’
baseline ratings of perceptions of other men’s beliefs (slightly higher in
Sample 2.1 than Sample 2.2,Ms1 = 5.44,Ms2 = 5.13); however, we account for
this by controlling for sample in our analyses.
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Latinx, 4% Mixed, .7% Middle Eastern, .7% Indigenous, .9% Other
Category). Participants reported employment in the computer scien-
ces (47%), engineering (15%), mathematical/statistical sciences
(11%), biological sciences (8%), physical sciences (5%), a combina-
tion of these fields (10%), or another field (4%, e.g., data manage-
ment and visualization, pharmaceuticals). Participants received $1.00
for completing the survey.

Procedure

As in Study 1, participants completed a demographics question-
naire and subsequently rated the same beliefs about gender bias
from their own perspective, other men’s perspective, and other
women’s perspective (Sample 2.2 only). Following these ratings,
participants were then randomly assigned to one of two conditions
designed to manipulate perceptions of other men’s beliefs about
bias. We did this by presenting participants with the actual aver-
ages obtained in Study 1 (to avoid using deception in an online
study where verbal debriefing is not possible). We varied the
meaning of these actual data by providing comparisons to prime
the perception that other men’s bias beliefs reflect a high concern
(i.e., higher than they might have estimated) or a low concern (i.e.,

lower than what other women report). In the high concern condi-
tion, participants saw data reporting men’s actual bias beliefs com-
pared with men’s perceptions of other men’s beliefs and read the
following interpretation:

Generally, men think that other men do not see gender bias as much of
a problem in STEM (below midpoint), . . .but on average men do
report seeing gender bias as a problem in STEM (above midpoint;
Slides 1–5). Men also underestimate how much other men believe that
gender bias in STEM is a priority concern (Slide 6). Men additionally
underestimate how much other men believe that gender diversity in
STEM is important (Slide 7).

In the low concern condition, participants saw men’s actual bias
beliefs compared with women’s actual bias beliefs with the fol-
lowing interpretation:

Generally, men believe that gender bias in STEM is not a large prob-
lem. This is apparent in comparison with women’s beliefs that bias is
a larger problem (Slides 1–3). Men also believe that gender bias in
STEM is less of a priority concern (Slide 4). Men additionally see
gender diversity in STEM as less important (Slide 5).

Table 4
Regression Model Predicting Men’s Allyship Intentions From Beliefs About Bias, Precarious Masculinity, and Their Interaction

Belief b SE t p B SE t p

Own beliefs about bias .47 .10 4.81 ,.001 .32 .11 2.91 .005
Other men’s beliefs about bias .21 .11 1.84 .069
Precarious masculinity 2.25 .10 22.67 .009
Other men’s beliefs * Precarious masculinity .20 .08 2.55 .013

R2 F(df) p R2 F(df) p

Model summary .21 23.15 (1, 82) ,.001 .31 10.35 (4, 79) ,.001

Note. Bold text indicates the variable is significant in the regression model.

Figure 1
Predicting Men’s Allyship Intentions (Study 1)

Note. Perceptions of other men’s beliefs predicting allyship intentions estimated at 6 1 SD from the mean of
precarious masculinity, controlling for own beliefs. Error bars denote 95% CIs.
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All slides in this presentation appeared for at least five seconds
before the participants could move forward (15 seconds was the lon-
gest duration for the slide with most data). Men subsequently read
the eight vignettes and reported their allyship intentions (items iden-
tical to those in Study 1). As in Study 1, participants also completed
measures of precarious masculinity (before the manipulation in
Sample 1, after allyship intentions in Sample 2). After the manipula-
tion, participants once again provided their own beliefs and percep-
tions of other men’s beliefs about gender bias. Participants then
completed manipulation checks and reported their perceptions of
MTurk workers and attention to the study.

Measures

We describe the most relevant dependent measures and provide
a complete list of measures in the SOM.
Gender Bias Beliefs. Participants completed measures of own

and perceptions of other men’s beliefs about gender bias in STEM,
identical to those of Study 1 (i.e., to what extent is explicit/implicit
bias a problem, prevalent, and a priority concern). Taking the average
of the six items from each perspective, we created own perceptions of
bias as a problem (six items, a = .91) and other men’s perceptions of
bias as a problem (six items, a = .91) scores. We likewise asked par-
ticipants postmanipulation to report their own and perceptions of
other men’s beliefs that bias is a problem (one item each), on scales
from 1 (Not at all a Problem) to 9 (Very Much a Problem). Sample
2.2 also included ratings for other women’s perceptions.

Allyship Intentions. We used identical vignettes and meas-
ures in Study 1 to capture participants’ intentions to enact public
reactive allyship (four items, a = .88), private reactive allyship
(four items, a = .88), public proactive (four items, a = .76), and
private proactive (four items, a = .78) allyship, as well as allyship
behaviors generally (16 items, a = .93).

Precarious Masculinity. Participants completed the modified
seven-item precarious manhood scale (Vandello et al., 2008) used in
Study 1. Averaged ratings reflect precarious masculinity (a = .87).

Manipulation Checks. To verify participants’ under-
standing of the data, participants rated the extent to which the
data suggest that men in general perceive gender bias as a prob-
lem on a scale from 1 (Not at All a Problem) to 9 (Very Much a
Problem). Moreover, to ensure that participants perceived the
content in the two conditions as equally believable, participants
rated how much they thought the finding they were shown is
likely, believable, and accurate on scales from 1 (Not at All) to
9 (Extremely). A composite score for believability was created
from these three items for the high concern condition (a = .90)
and the low concern condition (a = .93).

Results

All analyses reported below included Sample (i.e., 2.1/2.2) as a
covariate. Between-sample comparisons of results can be found in the
SOM.

Manipulation Checks and Comparison With MTurk
Sample

Univariate ANCOVAs with study (i.e., Sample 2.1/2.2) as a
covariate compared perceptions of the manipulation across condi-
tions. Confirming the validity of the manipulation, participants’
reports of how much men perceive bias as a problem based on the
data were significantly higher for those in high concern condition
(M = 6.20, SD = 1.46) than in the low concern condition (M =
5.24, SD = 1.83), F(1, 412) = 35.40, p , .001, hp

2 = .079. Partici-
pants in the high (M = 6.59, SD = 1.66) and low concern condition
(M = 6.85, SD = 1.66) perceived the data as similarly believable,
F(1, 412) = 2.57, p = .110, hp

2 = .006.
As in Study 1, participants also rated their perceptions of other

MTurk workers (i.e., similarity, representative of men). One-sam-
ple t-tests demonstrated that the average rating for similarity (M =
6.02; SD = 1.76) and representativeness (M = 6.27, SD = 1.68)
were both above midpoint of five (ps , .001). Participants in this
study believed that other people taking the survey on MTurk are
fairly similar to them and representative of employees in STEM.

Condition Effect on Bias Beliefs

A primary hypothesis was that the high concern manipulation
would increase men’s perceptions of other men’s beliefs about
bias. We originally preregistered testing condition differences of
other men’s beliefs using between-subjects t tests; however, we
also planned to explore change in men’s own beliefs as well. Thus,
here we report a 2 (Time: Pre/Postmanipulation) 3 2 (Condition:
High/Low Concern) 3 2 (Perspective: Self/Other Men) Mixed
ANCOVA, controlling for sample. Descriptive statistics and cor-
relations between variables are reported in Tables 5 and 6,
respectively.

This analysis revealed a main effect of perspective, F(1, 408) =
7.42, p = .007, hp

2 = .018, a Time 3 Perspective interaction, F(1,
408) = 8.52, p = .004, hp

2 = .020, and a Condition 3 Time interac-
tion, F(1, 408) = 15.57, p, .001, hp

2 = .037. There was a significant
Sample 3 Perspective interaction, F(1, 408) = 6.96, p = .009, hp

2 =
.017, that occurred because men’s own beliefs did not significantly
differ from their perceptions of other men’s beliefs premanipulation
in Sample 2.1 (p = .329), as they did in Sample 2.2
(p , .001). No other effects were significant, .960 $ ps $ .061.
We decomposed significant interactions using Bonferroni corrected

Table 5
Study 2 Means and SDs for Men’s Own and Other Men’s Gender Bias Beliefs by Condition

Belief Time

High concern Low concern

Comparison at postM SD M SD

Own beliefs Pre 5.53 1.85 5.63 1.79
Post 6.06 1.99 5.85 2.18 p = .310; d = 0.10; 95% CI [�0.09, 0.29]

Other men's beliefs Pre 5.29 1.63 5.30 1.53
Post 5.65 1.69 5.11 1.79 p = .002; d = 0.31, 95% CI [0.12, 0.51]
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pairwise comparisons and report the most relevant comparisons
below.
Because we had preregistered the hypothesis that men’s own

bias beliefs would be higher than their perceptions of other men’s
beliefs, we first looked more specifically at the premanipulation
comparison of own and other men’s beliefs. Replicating Study 1,
men’s own beliefs (M = 5.58, SD = 1.82) were significantly higher
than their perceptions of other men’s beliefs (M = 5.29, SD =
1.58) premanipulation (p = .002; d = .17; 95% CI [.09, .25]). The
significant time by perspective interaction revealed that the differ-
ence between own beliefs (M = 5.95, SD = 2.09) and perceptions
of other men’s beliefs (M = 5.38, SD = 1.76) was even larger after
the manipulation (p, .001; d = .29; 95% CI [.20, .38]).
The significant time by condition interaction suggested that men’s

ratings of bias as a problem (collapsing across own and other men’s
beliefs) increased from pre to post in the high concern condition (Mpre

= 5.41; Mpost = 5.86; p , .001; d = .28; 95% CI [.18, .37]), but not in
the low concern condition (Mpre = 5.47; Mpost = 5.48; p = .851). For
men in the high concern condition, both perceptions of other men’s
beliefs (p , .001; d = .21; 95% CI [.08, .34]), and own beliefs (p ,
.001; d = .27, 95% CI [.18, .37]), significantly increased. Men in the
high concern condition still underestimated men’s beliefs postmanipu-
lation (p = .001; d = .22; 95% CI [.10, .33]), however, suggesting that
the manipulation did not completely eliminate this tendency.

Condition Effects on Allyship Intentions

Our primary hypothesis was that men in the high concern condi-
tion would report stronger allyship intentions, both for public reactive
allyship specifically and allyship generally. We conducted a 2 (Ally-
ship Type: Reactive/Proactive) 3 2 (Context: Public/Private) 3 2
(Condition: High/Low Concern) ANCOVA analysis controlling for
sample (which showed no significant effects in this analysis). There
was a significant main effect of allyship type, F(1, 412) = 45.40, p ,
.001, hp

2 = .099, that was significantly moderated by public versus pri-
vate context, F(1, 412) = 23.54, p, .001, hp

2 = .054. No other effects
were significant, .932$ ps$ .169. Contrary to our primary hypothe-
sis, condition did not have any effect on allyship intentions, either
generally or for public reactive allyship specifically. Thus, even
though the manipulation was effective in changing participants’ per-
ceptions of other men’s beliefs, this did not have a causal effect on
their allyship ratings. We did however replicate Study 1 in that men
reported less intention to enact public reactive (M = 4.88, 95% CI
[4.67, 5.10], SD = 2.22) than public proactive allyship (M = 5.90,

95% CI [5.73, 6.06], SD = 1.71), p , .001; d = .50; 95% CI [.40,
.60]. Dissimilarly to Study 1, men reported less intent to enact private
reactive allyship (M = 5.14, 95% CI [4.92, 5.35], SD = 2.21) than pri-
vate proactive allyship (M = 5.61, 95% CI [5.43, 5.79], SD = 1.83), p
, .001, d = .23; 95% CI [.15, .31].

Effects of Precarious Masculinity

Given that in Study 1, precarious masculinity significant moder-
ated the effect of belief perceptions on allyship intentions, our final
two analyses tested whether there was any evidence of these mod-
erated effects in Study 2. First, when we tested whether precarious
masculinity moderated the effect of the manipulation, controlling
for men’s own beliefs measured at baseline, the predicted interac-
tion was not significant, b = .03, SE = .04, t(410) = .81, p = .416.
However, when we collapsed across condition and analyzed per-
ceptions of other men’s beliefs (postmanipulation) as a continuous
predictor (replicating the analysis in Study 1), results of this ex-
ploratory analysis paralleled those of Study 1. A sensitivity analy-
sis determined the minimal detectable effect for this analysis:
G*Power revealed with our sample size (N = 415) and predeter-
mined power (80%) and alpha (.05), we can reasonably detect
Cohen’s f = .14 (R2 = .02). This model was significant; R2 = .32,
F(4, 406) = 49.13, p , .001. Controlling for own beliefs (b = .43,
SE = .05, t[406] = 8.72, p , .001), there were significant main
effects of other men’s beliefs (b = .10, SE = .05, t[406] = 1.99, p =
.047) and precarious masculinity (b = .12, SE = .04, t[406] = 2.74,
p = .007) qualified by an interaction between the two (b = .15,
SE = .04, t[406] = 3.63, p , .001). As displayed in Figure 2, per-
ceptions of other men’s beliefs positively predicted allyship inten-
tions for those highest (þ1 SD, b = .26, SE = .06, t = 4.35, p ,
.001) but not lowest (�1 SD, b = �.05, SE = .07, t = �.74, p =
.461) in precarious masculinity.

Considering this two-way interaction differently, precarious
masculinity positively predicted allyship intentions among men
who most (þ1 SD) believed men are concerned about bias (b =
.27, SE = .06, t = 4.81, p , .001). However, this relationship was
not significant for men who least (�1 SD) believe men are con-
cerned about bias (b = �.04, SE = .06, t = �.62, p = .533).
Although post hoc, this finding raises the intriguing possibility that
if the male gender norm is to care about gender bias (i.e., perceive
that other men are concerned about gender bias), concern about
masculine image might actually predict greater allyship intentions.

Discussion

Results from Study 2 replicated two key findings from Study 1
but failed to provide evidence that manipulating the perceptions of
men’s beliefs has a direct effect on men’s allyship behavior. First,
replicating Study 1, we found that premanipulation, men again
underestimated other men’s actual concerns for gender bias in
STEM. Additionally, in analyses comparing Sample 2.1 with Sam-
ple 2.2, we discovered that this effect may be contingent on draw-
ing attention to how men’s beliefs might be different than
women’s beliefs. Given that the tendency to underestimate men’s
gender inclusive attitude is itself likely a reflection of a negative
stereotype people have about men as a group, perhaps it is not sur-
prising that making gender salient may be key to revealing these
effects. This difference between subsamples suggests that inter-
group comparison is needed to activate a stereotype that men are

Table 6
Study 2 Bivariate Correlations Between Main Study Variables

Variable 1 2 3 4 5 6 7

1. Own beliefs
2. Other men’s beliefs .65**
3. PMS .03 .24**
4. Public reactive .40** .41** .10*
5. Private reactive .44** .44** .15** .68**
6. Public proactive .46** .36** .14** .53** .59**
7. Private proactive .47** .43** .18** .56** .66** .80**
8. Allyship (All) .51** .48** .17** .83** .87** .83** .87**

Note. PMS refers to Precarious Masculinity Scale.
* Correlation is significant at the .05 level (2-tailed). **Correlation is
significant at the .01 level (2-tailed).
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unconcerned about bias, key for cuing the pluralistic ignorance
effect.
In addition, as hypothesized, the manipulation of other men’s

beliefs influenced men’s perceptions of other men’s beliefs about
bias in the expected way. Men who were told that men perceive
bias as less of a problem had significantly lower perceptions of
other men’s beliefs postmanipulation compared with premanipula-
tion. In the high concern condition, the manipulation significantly
increased the perceptions that other men believe that bias is a
problem, although an underestimation of men’s average beliefs
maintained. Additionally, and similarly to Study 1, men across
conditions reported being less likely to enact public reactive (com-
pared with proactive) allyship. Paralleling Study 1, men reported
they are more likely to do nothing at all than to confront sexism,
suggesting results reflect perceived difficulty of confronting
sexism.9

In an additional exploratory analysis, we also replicated Study
1’s finding in this much larger sample that for men high in precari-
ous masculinity, the less they perceived other men to believe that
gender bias is a problem (self-reported after the manipulation), the
lower their allyship intentions. Among those low in precarious
masculinity, this relationship was not significant. This pattern sug-
gests that precarious masculinity might represent a sensitivity to
other men’s judgments.
However, contrary to our core hypothesis, condition did not

influence men’s likelihood of enacting allyship either directly or
as moderated by precarious masculinity. The lack of causal effect
on allyship intentions in this fairly large and preregistered study
was especially striking given that the manipulation was effective
in reducing (if not eliminating) the tendency to underestimate
men’s concerns about bias. One core limitation to this study (and
to Study 1) is the use of self-reported allyship intentions to ficti-
tious scenarios. Although these methods can be revealing, they
might not provide the most valid test of our hypotheses. First, it is

important to examine actual confrontation behavior, given peo-
ple’s hesitance to confront sexism in real-time (Swim & Hyers,
1999). Moreover, social norms are powerful in directing behavior,
but they must be salient to influence people’s actions (Cialdini,
1993; Cialdini et al., 1990). We argue that social norms related to
men’s concerns for bias may be most salient in a real-life situation
where both men’s beliefs are known and men’s behavior is seen.
Additionally, social norms are often more impactful when one is
among peers who form a relevant reference group (Neighbors et
al., 2008). Our goal in Study 3 was to design a more ecologically
valid paradigm to test the role of norms in inhibiting actual ally-
ship behavior in a male-dominated setting, which itself might
make male gender norms more salient.

Study 3

Given Study 1 and 2’s findings that men’s perceptions of other
men’s beliefs predict their own allyship intentions and these per-
ceptions can be changed, Study 3 examined whether manipulating
perceptions through both information and observed behavior
impacts actual allyship behavior. In Study 3, we developed an in-
lab paradigm where participants (both men and women) had two
opportunities to confront sexist comments made by another male
participant (actually a confederate) during a group discussion
about gender equality in STEM. Thus, allyship behavior in Study

Figure 2
Predicting Men’s Allyship Intentions (Study 2)

Note. Perceptions of other men’s beliefs predicting allyship intentions estimated at 6 1 SD from the mean of
precarious masculinity, controlling for own beliefs. Error bars denote 95% CIs.

9 A repeated-measures ANOVA comparing all four allyship subscales
and inactivity (M = 4.93, SD = 1.28) for men (collapsed across condition)
revealed a significant effect of allyship type, F(4, 1656) = 31.70, p , .001,
hp
2 = 0.071. Bonferroni pairwise comparisons revealed men reported

weaker intentions to enact public reactive allyship (p , .001) than
inactivity. In contrast, men reported stronger intentions to enact public
proactive allyship (p , .001). There were no significant differences
between inactivity and private reactive and private proactive behaviors
(ps. .10).
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3 was operationalized as public reactive allyship (i.e., interperso-
nal confrontation), because it was the type of allyship men were
most reluctant to enact in the prior two studies and most relevant
to the lab context (i.e., having interactions with peers). As in Study
2, we tested the hypothesis that men (and perhaps even women)
would be more likely to confront when norms in the setting are
manipulated to suggest high concern rather than low concern for
gender bias. However, given that Study 2 failed to find evidence
that merely manipulating beliefs affected allyship intentions, we
designed Study 3 to assess the effect of manipulating both beliefs
and behavior as two distinct signals of social norms in a repeated-
measures yoked design.
Specifically, participants either (a) learned that other men in the

session are concerned about gender bias and later observed one
man confront a sexist comment during the session (high concern
condition) or (b) learned that other men in the session are uncon-
cerned about gender bias and later observed that none of the men
confronted a sexist comment during the session (low concern con-
dition). Participants had the opportunity to enact allyship after
each component, enabling us to glean information about the rela-
tive effectiveness of manipulating only perceived beliefs (as we
did in Study 2 with no significant effect) or pairing this with
observable behavior (which we hypothesized might have a stron-
ger effect on allyship).
We included both male and female participants in Study 3 for

two reasons. First, given that women also tended to underestimate
men’s support for gender equality in Study 1 and evidence that
both men and women act in a biased ways based on their beliefs
about others’ biases (Vial et al., 2019), it is likely that women will
also be susceptible to the normative pressures of men’s inaction.
Second, we wanted participants to believe they were participating
in mixed gender sessions given evidence that gender salience
seemed to heighten effects in Study 2. Thus, although our primary
hypotheses focused on men’s responses, we also preregistered to
test gender as a moderator and to test exploratory effects for
women.
We preregistered the hypothesis that men (exploratory for

women) would be more confrontational in the high concern condi-
tion (i.e., they observe other men who are highly concerned) than
in the low concern condition and explored whether this was true
after manipulating the information provided about the other men’s
beliefs and behavior. We also added measures of hesitancy (meas-
ured as retrospective ratings at the end of session) and predicted
that these would be lower for men in the high versus low concern
condition. Finally, given effects in Study 2, we also preregistered
the hypotheses that the manipulation would change both percep-
tions of other men’s beliefs as well as participants’ own beliefs
during the session. More specifically, we hypothesized that in the
low concern condition, men’s own beliefs about bias would be sig-
nificantly higher than their perceptions of other men’s beliefs fol-
lowing the manipulation, but this underestimation of men’s beliefs
might be smaller or eliminated in the high concern condition.
In Study 3, we did not focus on precarious masculinity as a

moderator between perceptions of men’s beliefs and allyship
behavior, in part because of the difficulty of recruiting a large
sample for a study of this kind. Rather than measuring sensitivity
to masculine norms as a self-reported individual difference mea-
sure, we opted to create an environment in the lab in which par-
ticipants would be highly attuned to men’s judgments and

behaviors. Our rationale is that in “strong situations,” where
there are clear cues about normative behavior, individual differ-
ences are less important in shaping behavior (Mischel, 1977).
We therefore prioritized creating a strong male-focused situation
over measuring individuals’ beliefs, constructing a setting in
which (a) men’s beliefs are highlighted, (b) men’s responses to
dialogue questions are broadcasted, and (c) men reply to another
man’s sexist comment.

Method

Participants

We preregistered the goal to collect a sample of at least 100
participants per condition and approximately equal numbers of
men and women from a psychology participant pool. This sam-
ple of 200 would provide 80% power to detect an effect size of
.40 (standardized regression slope; based on the effect size for
men’s postmanipulation perceptions of other men’s beliefs com-
paring the high concern vs. low concern condition in Study 2).
We aimed to oversample by 36 to account for unusable data after
exclusions (based on the percentage of men excluded in previous
studies). Using preregistered criteria, we excluded 32 partici-
pants who were accurately suspicious about two or more decep-
tions (i.e., did not believe the confederates were true participants
giving their own responses and that interactions in the study
were real). We also excluded eight participants whose suspicion
levels were unknown (i.e., missing researchers’ coding in first
term of collection) and excluded one participant with missing
gender information. We retained the remaining 213 participants
(87 men, 125 women, one nonbinary person) in data analyses
even if they expressed other mild suspicions, as they believed
their responses to sexism were evaluated by a real group of par-
ticipants.10 Among the 62% of participants who completed an
optional subject pool prescreening survey, the mean age was
20.45 years old (SD = 3.61). Participants self-reported their cul-
tural background as East or South(East) Asian (58%), European
(27%), Middle Eastern (5%), Latinx (2%), African (.8%), or
another culture (8%). Students received one course credit for
their participation.

Design and Procedures

The design of the experiment was a two-cell between-subjects
design (High Concern/Low Concern), including participant gender
as a key moderator. Some variables (i.e., confrontation) were
measured twice, adding a second, within-subjects factor to those
analyses. Each session included one to three participants and two
male confederates in an ostensible study about whether structured
conversations about gender bias function better online or in per-
son. Participants never had any real interaction with each other; all
responses were prerecorded to seem like live reactions to the
conversation.11

10 Preliminary data were analyzed for an author’s master’s thesis with a
partial sample (n = 118). However, regardless of preliminary results, we
followed our preregistered collection plan and stopping point.

11While waiting together for the study to begin, the sexist confederate
asked a neutral question (i.e., “Is this the Lab Dialogue study?” “How long
will this study go?”) so that his recorded voice was recognizable. This
procedural element was added to reduce suspicion rates after we ran the
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Before the dialogue began, participants made the same ratings
of bias beliefs used in Studies 1 and 2. Subsequently, the survey
program randomly assigned participants to either the high concern
or low concern condition, a manipulation that included both belief
and behavioral components. The belief manipulation (as in Study
2) conveyed the comparison of men’s perceptions of other men’s
beliefs either to men’s actual beliefs (high concern) or to women’s
actual beliefs (low concern). This information also included “ag-
gregate” data from the present participant group to convey that
these general norms are true of the participants in the session: In
the low concern and high concern conditions, participants learned
that men’s actual scores are lower than women’s or higher than
what they might have expected, respectively.
Following this information, the online dialogue took place for

three rounds. Each round proceeded in the following order: (a)
Participants read a question about gender bias in STEM and
recorded a response using a headset microphone; (b) Participants
were then (falsely) told that the second participant who submitted
their recording would have it played to the entire group; (c) The
confederate’s recorded response was “chosen” and played; (d) Par-
ticipants had the chance to text reply to the confederate’s response,
knowing that their reply would be shown to the entire group. Partic-
ipants were instructed to type “NO RESPONSE” if they preferred
not to reply; (e) Among their own text reply, participants viewed
“other participants’ replies,” which were, in fact, prescripted and
matched to the number of people in the present session.
On the first and third round, one confederate made the following

sexist comment (that is, Round 1: The sciences have been pro-
gressing all of this time with more men than women. So, I do not
see why it’s necessary to talk about gender diverse teams; Round
3:When it comes to talking about gender bias, we should be focus-
ing on the work, not people’s feelings. Anyway, these complaints
might be exaggerations). Participants’ replies to these two rounds
of sexist comments constitute time 1 and time 2 opportunities for
reactive allyship.
The behavioral component of the manipulation occurred after

participants’ Time 1 reply. Regardless of participants’ own reply,
“other participants’” prescripted replies to the sexist comments
accentuated the manipulated belief information earlier presented.12

Replies were always from at least one man in the session, but
replies also sometimes supposedly came from a woman if there
were female participants in the session. In the high concern condi-
tion, after typing their own reply, participants viewed other pre-
scripted replies to the sexist comment that were confrontational
(e.g., “gender-diverse teams are important because more perspec-
tives means more insight, and better work. So I disagree with
you”). In the low concern condition, these other prescripted replies
were either “NO RESPONSE” or neutral (e.g., “I agree that the
sciences are progressing”),” thus seeming to condone the sexist
comment. Therefore, this new behavioral information came after
participants’ time 1 response but had the opportunity to influence
participants’ own reply to the confederate’s second sexist com-
ment (i.e., Time 2).
After the discussion, the participants rated their perceptions of

the group (a manipulation check). Participants subsequently reread
and reflected on their prior text replies to all three audio responses,
under the guise of comparing spontaneous and reflective
responses. Finally, participants rated their own and perceptions of
other male and female students’ beliefs. Researchers (including

the confederates) engaged in a careful funnel debriefing of the par-
ticipants and coded for participants’ suspicion of the deceptions.

Measures

We describe the most relevant dependent measures and provide
a complete list of measures in the SOM.

Perceptions of Gender Bias. Before the manipulation, partic-
ipants viewed a definition of gender bias and reported their own
beliefs, as well as perceptions of other men (in the groups)’s and
other women (in the groups)’s beliefs that “gender bias toward
women in STEM is a problem of concern.”13 These items were
anchored at 1 (Not at all a Problem of Concern) and 9 (Very Much
a Problem of Concern).

At the end of the study, participants reported their perceptions
of the current group’s beliefs about bias on a scale from 1 (Nobody
in this group perceives gender bias as a problem of concern) to 9
(Everybody in this group perceives gender bias as a problem of
concern). Participants additionally reported their own and percep-
tions of other male and female students’ beliefs about gender bias.
The scales for these three items range from 1 (Not at all a Prob-
lem) to 9 (Very Much a Problem).

Confrontations of Sexist Comments (Reactive Allyship
Behavior). Participants had the opportunity to type in a reply
to the confederate’s sexist comments on the first and third rounds
(Time 1 and Time 2, respectively). Three coders blind to condi-
tion, reply time, and hypotheses independently coded these qual-
itative responses. The coding scheme focused on (a) whether
there was a response (Yes/No) and (b) how confrontational the
response was rated from 0 (Not at all or No Response Made), 1
(Somewhat), 2 (Moderately), or 3 (Extremely). Reliability across
the three coders for confrontation level was good, with an ICC of
.77 (95% CI [.59; .85]), F(422, 26.80) = 5.65, p , .001. The final
codes are based on majority judgment (i.e., mode of three
coders). In cases where there was no majority judgment, the
code was discussed and agreed upon by all three coders.

Hesitancy. When presented their earlier responses at time 1
and time 2, participants rated how hesitant they felt when writing
their replies (1 = Not at all Hesitant to 9 = Very Hesitant), to what

first 64 participants. Cis-male confederates’ appearance and voice were the
only indicators of gender (names were not included in the session).

12 The number of pre-scripted replies from “other participants” that
appear depended on the number of participants present in the session
(ranging from 1 to 5). The experimenter entered this number at the
beginning of the survey to set the proper number of “replies” from other
participants. Running our analyses with number of participants in the group
as a covariate does not change effects. Additionally, on the second round of
discussion questions, no sexist comment is made. Instead, a second male
confederate expresses having good experiences working with women (high
concern) or someone in business (low concern) to further bolster the
normative manipulation.Pre-programmed replies were displayed in a fixed
order across sessions. However, at Time 1, participants always saw “NO
RESPONSE” as the first reply. In a group of three (two confederates þ one
participant), this “NO RESPONSE” was the only reply other than the
participant’s own. If the group was larger than three, additional responses
appeared (Reply 4: “I agree that the sciences are progressing,” Reply 5: NO
RESPONSE, Reply 6: NO RESPONSE).

13 Participants were told that if there were no (wo)men in the current
group, to respond with their beliefs about how (fe)male participants in this
study would typically answer. Whereas no-female groups were possible,
no-male groups were impossible given the presence of two male
confederates.
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degree did they felt free to express their thoughts and feelings (1 =
Not at all Free to Express My Thoughts/Feelings to 9 = Very
Much Free to Express My Thoughts/Feelings), and how (un)con-
cerned they were about others’ reactions to their response (1 = Not
at all Concerned to 9 = Very Much Concerned). We created com-
posites for each set of hesitancy scores. Reliabilities for both Time
1 (a = .76) and Time 2 (a = .82) hesitancy composites were
adequate.

Results

Analysis Strategy

In the preregistration for this study, we indicated we would test
core hypotheses using a series of within and between-subjects t-
tests. However, given that we preregistered: (a) exploring time as
a within-subjects factor, (b) testing participant gender as a modera-
tor, and (c) including participants’ own beliefs about bias as a
covariate, we opted to present the more parsimonious omnibus
analysis (e.g., Mixed ANOVA). Given our variation from this pre-
registered approach, we conducted a sensitivity analysis to deter-
mine the minimal detectable effect for our core analysis:
comparing confrontation behavior using a Condition 3 Time 3
Participant gender Mixed ANOVA. G*Power revealed with our
sample size (N = 213) and predetermined power (80%) and alpha
(.05), we can reasonably detect Cohen’s f = .13 (hp

2 = .017). We
report focused comparison effect sizes for each gender group in
Table 7.
We considered group composition as a potential source of var-

iance in this study. We had 87 men and 69 women/nonbinary par-
ticipants who were run in male-dominated groups and 51 women/
nonbinary participants who were run in equal gender or female-
dominated groups. Because results were similar with and without
this covariate in the analyses below and given that this variable
was not included in the preregistered analysis plan, it is not in our
reported models.

Manipulation Checks

Perceptions of the Current Group’s Beliefs. Our first anal-
ysis tested whether the manipulation was effective at changing
the perceptions of the beliefs held by people in the session. We
conducted a 2 (participant Gender: Male/Not-Male14) 3 2
(Condition: Low Concern/High Concern) ANCOVA on partici-
pants’ perceptions of group beliefs, controlling for their own
beliefs about bias. The main effect of condition was significant,
F(1, 206) = 157.93, p , .001, hp

2 = .434. Consistent with our
preregistered hypothesis, participants believed the group to be
more concerned about gender bias in the high concern condi-
tion compared with the low concern condition. There was also a
main effect of participant gender, F(1, 206) = 6.33, p = .013,
hp
2 = .030; collapsing across condition, nonmale participants

compared with male participants perceived the group as less
concerned. There was no interaction between condition and
participant gender, F(1, 206) = 1.58, p = .210.

Perceptions of Own and Other Men’s Beliefs. Next, we
conducted an analysis to compare participants’ own beliefs to their
perceptions of other men’s beliefs as a result of the manipulation.
We conducted a 2 (Perspective: Own/Other Men) 3 2 (Condition:
Low Concern/High Concern) 3 2 (participant Gender: Male/Not-

Male) Mixed ANCOVA. There were main effects of both perspec-
tive, F(1, 205) = 152.33, p , .001, hp

2 = .426, and condition, F(1,
205) = 58.80; p , .001, hp

2 = .223, but not participant gender, p =
.909. Qualifying main effects, there was a significant two-way
interaction between condition and perspective, F(1, 205) = 23.24;
p , .001, hp

2 = .102. Although participants rated their own con-
cerns with gender bias to be greater than other men’s concerns in
both conditions (ps , .001), Bonferroni corrected pairwise com-
parisons revealed that the magnitude of this difference was
reduced in the high concern (d = .73; 95% CI [.44, 1.03]) com-
pared with the low concern condition (d = 1.63; 95% CI [1.25,
2.00]), consistent with our preregistered prediction. Similarly, the
manipulation of high (vs. low) concern led participants to rate
both other men (p , .001; d = 1.34; 95% CI [1.03, 1.64]) and
themselves (p = .031; d = .34; 95% CI [.07, .62]), albeit to a lesser
degree, as being more concerned about bias. Thus, the manipula-
tion effectively changed people’s beliefs about other men’s con-
cerns, though it also elevated their own concerns as well.

In addition to the perspective by condition interaction, there was
also a significant perspective by gender interaction, F(1, 205) =
23.65, p , .001, hp

2 = .103. Pairwise comparisons revealed that
compared with male participants, nonmale participants were more
personally concerned about gender bias (p = .009; d = .42; 95% CI
[.14, .70]) but less strongly believed other men are concerned (p =
.016; d = .37; 95% CI [.09, .65]). Replicating Studies 1 and 2, own
beliefs were significantly higher than perceptions of other men’s
beliefs (ps , .001) for both groups; however, the effect was stron-
ger for nonmale (d = 1.44; 95% CI [1.10, 1.77]) compared with
male (d = .61; 95% CI [.37, .86]) participants. Neither the Condi-
tion3 Participant Gender (p = .271) nor the three-way interactions
(p = .764) were significant.

Confrontations of Sexist Comments (Reactive Allyship
Behavior)

Descriptively, just over 50% of the sample confronted at least
somewhat (coded above 0 for confrontation) after the belief com-
ponent and this did not seem to vary by condition. However, after
the behavioral component, an additional 15.2% confronted the sec-
ond remark in the high concern condition in contrast to a 14.5%
decrease in confrontation in the low concern condition.

We tested how each element of the manipulation impacted the
degree of allyship behavior using a Mixed ANCOVA: 2 (Condi-
tion: High Concern/Low Concern) 3 2 (Time: After Beliefs
Manipulation/After Behavior Manipulation) 3 2 (participant Gen-
der: Male/Not-Male) controlling for participants’ own beliefs
about bias. This analysis yielded significant condition by gender,
F(1, 197) = 3.92, p = .049, hp

2 = .019, and condition by time, F(1,
197) = 10.15, p = .002, hp

2 = .049, interactions. All other effects
were nonsignificant (ps. .05).

We decomposed the two significant two-way interactions using
Bonferroni corrected pairwise comparisons. The condition by time
two-way interaction (see Figure 3) revealed that after only learning
that men care about gender bias (high concern manipulated in

14 Because we include nonbinary participants (n = 1) in this sample, our
gender comparison is more accurately described as Male/Not-Male.
However, when drawing inferences from this subsample, it might be more
accurate to refer to women’s responses on average.
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beliefs), participants in the high concern condition were not more
likely to confront than those in the low concern condition (p .
.10). However, after participants saw other men confront sexism
(high concern manipulated in behavior), they confronted more
strongly than those who saw others in the group avoid responding
(low concern: p = .035). Moreover, participants’ allyship signifi-
cantly increased from time 1 to time 2 after seeing others’ allyship
behavior (high concern: p = .038; d = .46; 95% CI [.17, .74]). In
contrast, there was no change in participants’ own confrontation

after seeing others avoid confrontation in the low concern condi-
tion; p = .505, d = .20).

The Condition 3 Gender two-way interaction revealed that
women/nonbinary participants in the high concern condition were
nonsignificantly more confrontational (a) compared with women/
nonbinary participants in the low concern condition (p = .091, d =
.45) and (b) men in the high concern condition (p = .102; d = .54).
These nonsignificant comparisons combined with the lack of a
three-way interaction precludes us from concluding that either

Figure 3
Coded Extremity of Confrontation by Time and Condition

Note. Error bars denote 95% CIs.

Table 7
Study 3: Descriptive Statistics, Across Condition by Participant Gender

Measure
Participant
gender

High concern Low concern Total

d [95% CI]M SD M SD M SD

Perceptions of the group Male 6.21 1.88 3.70 1.37 4.93 2.06 1.53 [1.04, 2.02]
Not-male 5.98 1.61 2.97 1.38 4.46 2.13 2.01 [1.58, 2.44]
Total 6.08 1.72 3.27 1.42 4.65 2.11 1.78 [1.46, 2.10]

Own beliefs (Post) Male 6.37 1.92 5.52 1.72 5.93 1.86 0.46 [0.03, 0.90]
Not-male 6.84 1.57 6.45 1.61 6.65 1.59 0.24 [�0.11, 0.60]
Total 6.65 1.72 6.07 1.71 6.35 1.74 0.34 [0.07, 0.62]

Other men’s beliefs (Post) Male 5.95 1.20 3.84 1.29 4.86 1.63 1.69 [1.19, 2.19]
Not-male 5.15 1.62 3.32 1.40 4.23 1.76 1.21 [0.82, 1.59]
Total 5.47 1.51 3.54 1.37 4.49 1.74 1.34 [1.03, 1.64]

T1 confrontation Male 0.59 0.75 0.76 0.80 0.68 0.78 0.21 [�0.22, 0.65]
Not-male 0.74 0.79 0.75 0.73 0.74 0.76 0.01 [�0.36, 0.37]
Total 0.68 0.77 0.75 0.76 0.72 0.77 0.09 [�0.19, 0.36]

T2 confrontation Male 0.64 0.74 0.58 0.84 0.61 0.79 0.08 [�0.36, 0.52]
Not-male 1.20 0.90 0.60 0.82 0.91 0.91 .70 [0.32, 1.07]
Total 0.98 0.88 0.59 0.82 0.78 0.87 0.46 [0.17, 0.74]

T1 hesitancy Male 3.02 1.70 2.85 1.63 2.93 1.66 0.11 [�0.32, 0.54]
Not-male 3.50 1.94 3.80 1.80 3.67 1.87 0.15 [�0.21, 0.50]
Total 3.32 1.85 3.41 1.79 3.37 1.82 0.05 [�0.22, 0.32]

T2 hesitancy Male 2.90 1.88 3.00 1.84 2.95 1.85 .06 [�0.37, 0.49]
Not-male 2.68 1.79 4.30 2.14 3.51 2.12 0.80 [0.43, 1.17]
Total 2.79 1.82 3.77 2.11 3.28 2.03 0.50 [0.22, 0.77]

Note. All ratings were made on a 1–9 scale except for confrontation coding, which ranged from 0–3. d scores and 95% CIs refer to comparisons between
conditions.
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men or women were more susceptible to these effects of behav-
ioral norms on confrontation. However, the descriptive patterns in
Table 7 suggest that effects were driven by nonmale responses,
not by men’s responses as predicted.

Hesitancy

We tested participants’ hesitancy ratings with a Mixed ANCOVA:
2 (Condition: High Concern/Low Concern) 3 2 (Time: After Beliefs
Manipulation/After Behavior Manipulation)3 2 (participant Gender:
Male/Not-Male), controlling for own beliefs about bias. Main effects
of time, F(1, 206) = 4.00, p = .047, hp

2 = .019, participant gender,
F(1, 206) = 6.28, p = .013, hp

2 = .030, and a condition by time interac-
tion, F(1, 206) = 12.45, p , .001, hp

2 = .057, were qualified by a sig-
nificant three-way interaction, F(1, 206) = 4.40, p = .037, hp

2 = .021.
Contrary to our preregistered hypotheses, Bonferroni pairwise

comparisons revealed no significant differences in men’s reported
hesitancy across time and condition (ps . .10). However, signifi-
cant differences emerged for nonmale participants. Although non-
male participants did not differ in hesitancy in their responses at
Time 1 after the beliefs manipulation (p . .10), those who saw
others confront (high concern) rather than ignore (low concern)
sexism were less hesitant to reply at Time 2 (p , .001). Analyzed
within condition, nonmale participants were less hesitant about
replying to sexism after seeing the group (including men) confront
sexism, compared with only learning that they have high concern
(p = .002; d = .55; 95% CI [.21, .90]). There was no change in hes-
itancy for those in the low concern condition (p . .10). Finally,
examination of simple gender comparisons revealed only one con-
dition where the gender difference was significant: Nonmale par-
ticipants reported being more hesitant to confront than were male
participants after seeing other men avoid confronting sexism (p =
.048; ps . .10, in all other conditions). Although this was not the
focus of the study, we observed that seeing other men act as allies
allowed targets to feel more free to confront sexism.

Discussion

Study 3 demonstrated that social norms can elevate participants’
perceptions that other men believe that gender bias is a problem.
As a result of knowing men’s concerns for bias and seeing ally-
ship, participants in the high concern condition more strongly
believed their male peers (not only in their group, but also in gen-
eral) care about bias. The manipulation of social norms to confront
(or ignore) sexism, as opposed to merely learn about men’s
beliefs, appeared to drive between-condition effects. In other
words, these effects do not appear immediately after participants
learned they might have underestimated men’s beliefs that bias is
a problem. Rather, significant differences in hypothesized direc-
tions occurred only after people actually witnessed the group,
including men, enacting (or not enacting) allyship. Moreover, the
high concern behavioral manipulation uniquely changed allyship
behavior. Seeing others avoid allyship (low concern) did not sig-
nificant decrease confrontation behavior, suggesting the unique
motivational impact of social norms to confront sexism.
Notably, gender did not significantly moderate effects of condi-

tion on confrontation, suggesting that social norms created by men
in a male-dominated context may similarly impact gender groups’
allyship. However, descriptive patterns of confrontation and

significant differences in hesitancy suggested that only nonmale
participants demonstrated decreased concerns for speaking up after
seeing others confront sexism. Although not predicted in advance,
this finding provides novel evidence that nonmale (mostly women)
participants are particularly sensitive to how men in the group will
respond to sexist statements. Again, this hesitancy among nonmale
participants did not change in the low concern condition, suggest-
ing the unique impact of high concern social norms in a male-
dominated setting in creating a culture where allyship is permitted.
Interestingly, we did not find strong evidence that men felt less
hesitant in speaking out against gender bias themselves when they
see other men in the setting acting as allies. Although counter to
our preregistered predictions, this (lack of a) finding aligns with
previous research demonstrating that backlash concerns are not
significantly associated with men’s decisions to confront bias
(Good et al., 2018). Below we will discuss what this might mean
for the guiding question of whether pluralistic ignorance inhibits
men’s allyship.

General Discussion

The original goal of this research was to investigate how plural-
istic ignorance may inhibit men from enacting allyship. We theor-
ized that if people do not commonly see men take action in
support of gender equality, they might underestimate how much
men perceive bias to be a problem. These misperceptions then
might inhibit men’s (if not also women’s) allyship. We also pos-
ited that aspects of people (i.e., precarious masculinity) or situa-
tions (a male-dominated context) that increase sensitivity to men’s
judgments would strengthen the relationship between perceptions
of other men’s beliefs and allyship. We carried out three preregis-
tered studies using a combination of allyship intention scenarios
and an ecologically valid behavioral paradigm.

The results of these three preregistered studies converged to
support several aspects of our proposed model but led us to ques-
tion or revise others. All three studies yielded support for our first
preregistered hypothesis that men (and women) underestimate the
extent to which men on average believe that sexism is a problem
in STEM. In contrast, people are accurate about women’s con-
cerns. In support of our second preregistered hypothesis, Studies 1
and 2 demonstrated that men’s perceptions of other men’s bias
concerns predict stronger allyship intentions, over and above their
own concerns for gender bias. Third, in Studies 1 and 2, allyship
intentions were especially inhibited by other men’s bias beliefs for
men most sensitive to masculinity concerns, supporting a second-
ary prediction from the model. Finally, in support of a fourth pre-
registered prediction, Studies 2 and 3 demonstrated that when men
(and women) are exposed to evidence that men care about bias,
their tendency to underestimate men’s beliefs can be reduced.
Such evidence suggests that the misperception of men’s beliefs is
malleable to new information, and less likely to reflect stable
biases against men that perceivers justify and maintain.

Whereas the findings summarized above suggest that men and
women experience pluralistic ignorance when estimating other
men’s beliefs about bias, we found no evidence that changing
men’s perceptions by informing them that other men do care about
gender bias is enough to boost men’s allyship intentions (Study 2)
or behavior (Study 3). Results from Study 3 suggest that seeing
men enact allyship, not just learning that they care, is more likely
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to increase allyship behavior generally. However, internal analyses
suggest that these effects might be driven more by women’s
responses than by men’s. Although these findings cannot be con-
sidered conclusive, these studies were preregistered, showed evi-
dence of successful manipulations, and demonstrated strong
effects for women’s tendency to confront sexism in a highly
impactful behavioral paradigm. Why, in spite of all of the
strengths of these methods, do men still remain relatively unaf-
fected by the changing norms around them? Here we consider sev-
eral interpretations, and hope that in the spirit of Kaiser’s (2012)
Campaign for Real Data, our mixed findings from Study 3 might
provide open avenues for future research.

Revisiting the CPRmodel

The CPR model (Ashburn-Nardo et al., 2008) helps us consider
men’s psychological experience in Study 3 and possibilities for
why our social norm manipulation did not impact their allyship
action. The CPR model first posits that men must interpret the sit-
uation as biased (Step 1: Detecting Discrimination) and believe
that the biased event requires an immediate response (Step 2:
Deeming the Discriminatory Incident as an “Emergency”).
Although our data suggest that men’s beliefs were changed by the
manipulation, a cynical interpretation is that men might have exag-
gerated their self-reported beliefs and intentions. Thus, perhaps
social norms for allyship did not influence men in Study 3 because
they did not see the confederate’s comments as sexist or requiring
a response, failing to meet Steps 1 and 2, respectively. We think
this interpretation of our results is unlikely. In Study 3, 50% of
men were at least somewhat confrontational of a sexist comment
before seeing others’ responses, suggesting disagreement with the
statement and willingness to engage, even when explicitly given
the option not to. Therefore, although changing social norms did
not significantly increase or decrease men’s confrontation, it is not
the case that most men entirely dismissed the event as unbiased or
something that could be ignored.
Nevertheless, it is possible that our paradigm did not guarantee

Steps 3 (Taking Responsibility to Confront Discrimination) and 4
(Deciding How to Confront Discrimination). Because men were
asked to respond to bias in a group setting, men may have fallen
prey to diffusion of responsibility, immobilized by the expectation
that others will step up (Step 3). Future research could explore this
possibility in a setting where social norms for male confrontation
is salient and male participants are the only bystander to the sexist
comment to ascertain if this would elevate their likelihood of
responding. Even if men did feel personally responsible for speak-
ing out, they may have lacked self-efficacy or felt they did not
have the standing to speak out (Step 4). Follow-up paradigms
could equip men with the skills to take action, by training men on
how to respond (or providing options for responding) and affirm-
ing their standing to speak up.
In contrast to men’s inaction, our predicted effects appeared

most strongly for women. Considering the CPR model, it is possi-
ble that manipulating social norms effectively changed women’s
behavior because Steps 3 and 4 were met (even though they were
not explicitly incorporated into our lab paradigm). Women are
more likely to publicly confront sexism when they are the only
woman in a group (Swim & Hyers, 1999). Therefore, many
women in Study 3 may have felt responsible for speaking up in a

male-dominated context (meeting Step 3), given that 46% of non-
male participants had solo status (whereas male participants were
never the only man present). Additionally, compared with mem-
bers of nonstigmatized groups, minority group members are more
often socialized with knowledge about how confront prejudice
(Hughes et al., 2006; Lesane-Brown, 2006; as cited by Ashburn-
Nardo et al., 2008, 2020). Women might have felt more effica-
cious than did men in responding to sexist comments (meeting
Step 4).

With our aforementioned suggestions for ensuring perceived
responsibility and self-efficacy, future research should adapt our
lab paradigm to more certainly meet CPR Steps 1–4 for both men
and women, providing a better test of the pluralistic ignorance
manipulation on decisions to confront sexism at Step 5. Assuming
that Steps 1–4 are met, it is also important to consider that men
vary in their sensitivity to male social norms which could differen-
tially impact the effect of a social norms manipulation in the ally-
ship decision-making process (Step 5). The results of Studies 1
and 2 suggest that those men high in precarious masculinity were
especially sensitive to other men’s beliefs. Although male judg-
ments and norms were highly salient in Study 3, we did not have
the statistical power to test if individual differences in sensitivity
to this context might moderate effects. Future research is needed
to explore this possibility.

Considering Male Gender Roles

In addition to lacking responsibility and efficacy, some men
may not have been responsive to our social norms manipulation
because it did not shift perceived male gender roles. Although our
social norms manipulation changed perceptions of men’s beliefs
and we speculated that this alone would shape men’s behavior,
perhaps it was not strong enough to change men’s gender role
beliefs about what men should generally do with regard to ally-
ship. Gender roles can be internalized and become a part of one’s
personal disposition (Eagly, 2009; Wood & Eagly, 2009). There-
fore, despite manipulating social norms, men in our studies may
still have relied on preexisting beliefs that men are not expected to
take action, inhibiting their own action. It is an empirical question
whether or not allyship is incongruent with male gender roles and
subsequently avoided; the existing findings are mixed (e.g., Good
et al., 2018; Rudman et al., 2013) and norms for behavior or
men’s attitudes toward hegemonic norms might be changing over
time (e.g., Kaya et al., 2020; Kilmartin et al., 2008). To answer
these questions, future research should measure men’s responses
to observing male allies, either experimentally (e.g., paralleling
our paradigm) or observationally (e.g., big data approaches to ana-
lyze men’s behavior online). Nevertheless, we discuss several
directions for addressing the influence of male gender roles
(assuming incongruence with allyship) in our paradigm.

Strengthening the male norms in our lab paradigm is one
approach to address steadfast gender role beliefs. Despite the
advantages of our real-life social norms manipulation in Study 3,
manipulating a few men’s responses in the setting may not have
shifted general conceptions of what men should do when they hear
sexist comments. Future research could test whether men’s ally-
ship behavior would be more likely if they observe a greater num-
ber of men respond to sexism, particularly in contexts where there
is no expectation to respond (as there might have been in our
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context of discussing gender equality). In this case, observers
might more readily perceive these actions as indicative of a new
gender role for men’s reactions to sexism. Consequentially, in a
new context in which they feel responsible and efficacious, men
might step up to be consistent with male gender roles and social
norms.
Alternatively, one might even explicitly frame allyship as a

masculine behavior. Men may be more likely to act as allies if doing
so is in accordance with masculine roles (Moss-Racusin et al.,
2010). Indeed, previous work demonstrates that men’s paternalistic
masculinity, the belief that protecting women is a masculine respon-
sibility, positively predicts confronting sexism (on behalf of socially
close women; Good et al., 2018). Therefore, we might expect that
framing allyship as masculine behavior, in addition to increasing the
belief that men care about allyship, will more strongly encourage
men’s own action. In both cases, we might still expect a moderating
role of precarious masculinity. Men who are especially sensitive to
masculinity judgments and norms should be most likely to take ally-
ship action if it is incorporated into their beliefs about what men are
expected to do.

Limitations of Sample and Stimuli

In addition to the conceptual analysis provided above, there are
sample and stimuli related reasons why we may not have seen a
strong effect of the manipulation on men’s behavior. It is important
consider the generalizability of Study 3, which comprises psychol-
ogy students rather than STEM employees. On the one hand, we
might find a stronger effect of social norms with STEM professio-
nals in a workplace context; STEM professionals might be more
inclined to adhere social norms to avoid confronting, as breaking
this norm is risky (e.g., perceived as unprofessional, warranting
superiors’ intervention). On the other hand, students with more pro-
gressive beliefs and perhaps experience with social-justice oriented
debate on campus may be more inclined to increase their confronta-
tion if they see their peers doing so. Although we are unsure how
the effects would compare between samples, future studies should
nevertheless test a similar paradigm with a STEM sample to
address limitations of generalizability. It is also necessary to con-
sider other intersecting identities (e.g., race, SES, sexual orienta-
tion) that might increase the relevance of gender bias issues and
predict variability in men’s allyship behavior.

Beyond Reactive Allyship

Research on allyship has tended to focus on reactive forms of
allyship, specifically confrontation of other’s biased behaviors and
expressions. Our focus in Study 3 was also on public reactive ally-
ship given men’s particular hesitation to confront bias publicly in
Studies 1 and 2. However, future research should examine the influ-
ence of norms on more proactive forms of allyship. In cross-group
interactions, members of minority groups are particularly concerned
with how the majority views their competence (Bergsieker et al.,
2010), and majority group members can be especially effective at
signaling an inclusive workplace (Hall et al., 2015; Hall, Schmader,
Aday, & Croft, 2018). Therefore, future work should examine how
the power of social norms can be harnessed to encourage proactive
efforts to foster inclusion in those at risk for feeling marginalized.
Determining how social norms can be used to promote proactive

action is particularly beneficial, given that proactive allyship is not
contingent on observing bias and likely does not incur the same
social costs. Encouraging proactive action through social norms
allows for people to signal inclusion without needing to detect bias
first (i.e., the first hurdle of the CPR model) and take action in con-
texts where bias is not easily identifiable.

Conclusion

To our knowledge, this is the first set of studies to examine the
(mis)perception of other men’s beliefs about gender bias and how
that pluralistic ignorance might impact allyship intentions and
behavior among both men and women. Disrupting pluralistic igno-
rance by changing social norms to reveal that the majority of men
do care about gender bias (i.e., demonstrating that men generally
perceive bias as a problem and willingly confront sexism) encour-
ages women to speak out against sexism, and might at least predict
men’s greater intentions to be an ally (especially for those sensitive to
male gender norms). Because our results are applicable to understand-
ing how social norms impact STEM environments, these findings
might inform interventions in male-dominated fields where subtle
sexism typically goes unaddressed, negatively impacting women’s
engagement and opportunities to succeed. Our hope is that these find-
ings further spark research on the ways in which the perceptions of
social norms can encourage men and women to take action.
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