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A B S T R A C T

Benevolent sexism is a double-edged sword that uses praise to maintain gender inequality, which consequently
makes women feel less efficacious, agentic and competent. This study investigated whether benevolently sexist
feedback that was supportive could result in cardiovascular responses indicative of threat (lower cardiac output/
higher total peripheral resistance). Women received either supportive non-sexist or supportive yet benevolent
sexist feedback from a male evaluator following practice trials on a verbal reasoning test. As expected, women
receiving benevolent sexist feedback exhibited cardiovascular threat during a subsequent test, relative to women
receiving non-sexist feedback. There was no support for an alternative hypothesis that benevolent sexist feed-
back would lead to cardiovascular responses consistent with disengaging from the task altogether (i.e., lower
heart rate and ventricular contractility). These findings illustrate that the consequences of benevolent sexism can
occur spontaneously, while women are engaged with a task, and when the sexist feedback is intended as sup-
portive.

1. Introduction

Despite best efforts to decrease gender bias and inequality in the
past decades, women worldwide continue to experience sexism in one
way or another (Kehn & Ruthig, 2013; Moss-Racusin, Dovidio, Brescoll,
Graham, & Handlesman, 2012). Whether these experiences are ex-
plicitly derisive, such as implying a female colleague received a big
promotion because of her appearance, or relatively more benign, as-
suming a female colleague would not be interested in joining the office
Fantasy Football league thus inadvertently excluding her from an in-
formal networking opportunity, they have tangible consequences for
women in all walks of life. In fact, even covert manifestations of sexism
have been linked to serious social issues including barriers that make it
more difficult for women to enter or remain in the workforce, victim
blaming following sexual assault, and stifled social change (Abrams,
Viki, Masser, & Bohner, 2003; Becker & Wright, 2011; Glick & Fiske,
2001; King et al., 2012; Viki & Abrams, 2002). Thus, the consequences
of covert forms of sexism remain serious even though this type of
sexism is often dismissed as well-intentioned, likeable, and even so-
cially acceptable and desirable (Barreto & Ellemers, 2005; Bohner,
Ahlborn, & Steiner, 2010; Moya, Glick, Exposito, de Lemus, & Hart,
2007). However, the majority of this research has focused on self-re-
ported consequences of covert sexism, which rely on introspection in

order to articulate the personal impact of the experience. The aim for
this study was to test whether being on the receiving end of covert
forms of sexism that are often disguised as helpful and supportive can
have immediately negative consequences for women engaged in an
activity related to the sexist comments, even when they do not have the
opportunity for conscious rumination and deliberation. In order to
address this limitation, we relied on cardiovascular indicators of chal-
lenge/threat psychological states while women worked on a verbal
reasoning task after receiving benevolently sexist feedback.

1.1. Malevolent benevolence

Sexism is represented by two complementary ideological support
systems (Glick & Fiske, 1996; Glick et al., 2000). People, both men and
women, who endorse hostile sexist beliefs hold negative and antagonist
attitudes towards women, labelling them as categorically inferior to
men. This overt form of sexism is easily identified and called out
(Barreto & Ellemers, 2005; Becker & Wright, 2011). If hostile sexism
represents overt, derisive and antagonistic attitudes towards women,
benevolent sexism is its kinder, gentler cousin. As a result, experiencing
benevolent sexism can be disorienting, as it may appear supportive
while simultaneously reinforcing and extoling the virtues of traditional
gender roles, responsibilities, and capabilities. For example, client
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portfolio managers Karen and Ben have been eagerly awaiting their
annual performance reviews from their manager. While Karen’s review
praises her for being a likeable team player that people enjoy working
with, Ben’s focuses on his efficacy as a team leader and tough nego-
tiation skills. Although both of these reviews are positive, Karen is left
without any constructive feedback on her skills that can help her de-
velop her career and neglects to reinforce her competency in her cur-
rent role. Benevolent sexism (BS) maintains gender inequality through
the idealization and assertion of subordinate qualities in women (Glick
& Fiske, 1996). By focusing on qualities that, while potentially positive,
hold less social power and capital, BS affords men the means of offering
support to women, while still maintaining the status quo of traditional
gender hierarchies (Becker & Wright, 2011; Glick & Fiske, 1997, Glick &
Fiske, 2001; Glick et al., 2000; Jost & Kay, 2005; Lee, Fiske, Glick, &
Chen, 2010). The relatively positive tone of BS means that perpetrators
are often seen in a positive light and are even less likely to be labeled as
sexist (Barreto & Ellemers, 2005; Goh & Hall, 2015). Conversely,
women who reject BS support are judged as cold and uncaring (Becker,
Glick, Ilic, & Bohner, 2011). Thus, the more palatable nature of BS
means that it often goes unnoticed, unchecked and unchallenged.

But just like hostile sexism, BS negatively impacts women’s success
and well-being. These negative outcomes are not limited to situations in
which women are perceived unfavorably for rejecting BS support.
Rather, BS itself confines women to a pedestal built on the idyllic notion
of traditional gender roles, with men serving as chivalrous protectors
and providers (Overall, Sibley, & Tan, 2011; Viki & Abrams, 2003). This
gallantry comes at the cost of ignoring women’s abilities, instead of-
fering ineffectual and patronizing support (Hammond & Overall, 2015;
Shnabel, Bar-Anan, Kende, Bareket, & Lazar, 2016). As a result, women
who experience BS show decreased efficacy, performance, agency and
competency (Dardenne, Dumont, & Bollier, 2007; Dumont, Sarlet, &
Dardenne, 2010; Jones et al., 2014). For example, women got fewer
questions right on a problem solving test framed as a hiring tool when
the ostensible recruiter expressed benevolent sexist attitudes towards
women, and this impaired performance was further linked to mental
intrusions these women had about their competence (Dardenne et al.,
2007). These negative behaviors and cognitions triggered by BS are
attributed to learned helplessness, as women feel that they do not have
the resources to combat the patronizing nature of the support that si-
multaneously praises and devalues them (Vescio, Gervais, Snyder, &
Hoover, 2005).

To date, research suggests that the negative consequences of BS are
due to rumination on and suppression of thoughts related to in-
competency (Dardenne et al., 2007, 2013). Rumination has been as-
sociated with impaired cardiovascular recovery from negative emo-
tional stressors (Glynn, Christenfeld, & Gerin, 2002; Key, Campbell,
Bacon, & Gerin, 2008). Consistently, benevolent sexism, but not hostile
sexism, was linked to delayed cardiovascular recovery in a study by
Salomon, Burgess, and Bosson (2015), in which women were told that
the difficult part of a performance task would be removed because
women struggle completing the difficult question (hostile sexism con-
dition), women dislike and are upset by the hard section (benevolent
sexism condition), or that it was randomly determined by the computer
(control). Women in the benevolent sexism condition exhibited poorer
cardiovascular recovery (i.e., return to baseline) following the task
compared to those in the hostile sexism and no-sexism control condi-
tions. Likewise, women in both sexism conditions scored higher on
ruminative thoughts compared to the controls, although there was no
mediating effect of rumination on recovery. Differences in cardiovas-
cular reactivity during the task between the benevolent sexism and
control conditions (most closely paralleling the current focus) were,
excepting one measure, absent. However, one limitation of this study
was that the sexist feedback the women received in both the hostile and
benevolent sexism conditions was not based on their own performance
or abilities, but instead assumptions about women in general.

Thus, what still remains unresolved across the body of research

examining responses to BS feedback is whether the negative impact of
BS on feelings of competence can occur (1) spontaneously, without
undistracted opportunity for rumination or deliberation, (2) during
subsequent active task performance, and (3) specifically, after BS per-
formance feedback that is encouraging of women’s ability to perform
well in the future (vs. comments that discount ability in anticipation of
performance; Salomon et al. 2015). To address these issues, we used
cardiovascular measures sensitive to evaluations of personal resources
and situational demands, using the biopsychosocial model of challenge/
threat as a theoretical framework.

1.2. The biopsychosocial model of challenge/threat

Physiological indicators of psychological responses make it possible
to tap into a person’s psychological state while they are actively en-
gaged in a task, thus eliminating the disadvantages of interrupting
participants to assess how they feel during the task, or relying on po-
tentially inaccurate reflection upon completion. The biopsychosocial
model of challenge/threat (BPSC/T; Blascovich, 2008; Blascovich &
Tomaka, 1996; Seery, 2011, 2013; Seery & Quinton, 2016) allows for
insight into people’s evaluations of personal coping resources and si-
tuational demands by assessing cardiovascular responses during moti-
vated performance situations, in which they are actively working to
pursue a self-relevant goal (e.g., completing an intelligence test that
will be evaluated). The evaluations of resources and demands do not
necessarily happen through deliberative or conscious processes. For
instance, stimuli presented outside of conscious awareness have been
shown to affect relevant cardiovascular responses (Weisbuch-
Remington, Mendes, Seery, & Blascovich, 2005), and these cardiovas-
cular responses have correlated with relatively uncontrollable non-
verbal behaviors rather than controllable ones (Weisbuch, Seery,
Ambady, & Blascovich, 2009). Furthermore, the evaluation process is
thought to be dynamic and occur fluidly, influenced by a range of in-
terrelated factors such as the presence of others and familiarity (for
discussion see Blascovich, 2008; Seery, 2011). Relevant for the current
study, task instructions and verbal feedback have been used to ma-
nipulate evaluations and the accompanying cardiovascular responses
(for examples see Moore, Vine, Wilson, & Freeman, 2012; Tomaka,
Blascovich, Kibler, & Ernst, 1997; Turner, Jones, Sheffield, Barker, &
Coffee, 2014). Thus, these processes make the model ideal for assessing
the consequences of benevolent sexist feedback on personal resource
versus situational demand evaluations during a subsequent, ongoing
motivated performance situation.

According to the BPSC/T model, task engagement reflects the extent
to which the goal is considered personally relevant or subjectively va-
luable. The psychological states of challenge and threat are determined
by the evaluation of personal coping resources relative to situational
demands in that moment. Relative challenge occurs when a person
evaluates high personal resources and low situational demands (con-
sistent with self-confidence, Weisbuch et al., 2009; Williams, Cumming,
& Balanos, 2010). Conversely, relative threat occurs when evaluated
resources are low and demands are high (consistent with self-doubt,
Seery, Blascovich, Weisbuch, & Vick, 2004). Despite the discrete labels
of challenge and threat, they in fact represent anchors on a single bi-
polar continuum, such that greater relative challenge reflects feeling
more capable of handling the situational demands, whereas relative
threat reflects feeling less capable. Furthermore, consistent with psy-
chological assessments of self-confidence and capability, cardiovascular
challenge is associated with better task performance relative to cardi-
ovascular threat states (Behnke & Kaczmarek, 2018; Hase, O’Brien,
Moore, & Freeman, 2018). Thus, when a woman finds herself in a si-
tuation that leads her to experience self-doubt, such as feeling less
competent when attempting to complete an evaluated task, she should
experience relative threat and exhibit the associated cardiovascular
pattern.

There are four cardiovascular indexes of challenge/threat that are
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assessed during a motivated performance situation: (1) heart rate (HR);
(2) preejection period (referred to here as ventricular contractility; VC),
a measure of the left ventricle’s contractile force (for presentational
purposes, VC= reactivity × −1); (3) cardiac output (CO), the amount
of blood pumped by the heart per minute; and, (4) total peripheral
resistance (TPR), a measure of net constriction versus dilation in the
arterial system. The use of these measures builds on work from
Dienstbier (1989); for additional discussion, see Seery, 2011), which
argues that the body mobilizes energy reserves to respond to motivated
performance situations via the activation of the sympathetic-adreno-
medullary (SAM) and pituitary-adrenocortical (HPA or PAC) axes. SAM
axis activation leads to the release of catecholamines, epinephrine and
norepinephrine, which because of their short half-lives make a short
spike of activation possible, a response that is associated with positive
outcomes in the face of stressors (Dienstbier, 1989). Conversely, HPA
axis activation leads to the slow release of longer-lasting cortisol, a
pattern that is associated with relatively negative outcomes. Task en-
gagement during a motivated performance situation is believed to re-
sult in increased SAM activation, which leads to increases in HR and VC
from baseline. Larger increases in HR and VC reflect greater task en-
gagement (e.g., Blascovich, Mendes, Hunter, & Salomon, 1999; Seery,
Weisbuch, & Blascovich, 2009; also see Fowles, Fisher, & Tranel, 1982;
Tranel, Fisher, & Fowles, 1982; for additional discussion, see Seery,
2013). Because task engagement is a necessary precursor for challenge/
threat, both challenge and threat responses are marked by increases in
HR and VC.

Challenge and threat are therefore differentiated by differences in
CO and TPR: challenge leads to higher CO and lower TPR than threat.
Once engaged in a task, challenge is believed to result in the pre-
ferential release of epinephrine from the adrenal medulla. Via action on
beta-2 receptors, epinephrine results in dilation of arteries in large
skeletal muscles (lower TPR); coupled with the HR and VC increases
common across the challenge/threat continuum, this facilitates the
heart in pumping more blood (higher CO; Brownley, Hurwitz, &
Schneiderman, 2000; Papillo & Shapiro, 1990). In contrast, threat is
thought to lead to elements of both SAM and HPA activation, diverging
from challenge by inhibiting epinephrine release in particular and thus
its vasodilatory effects (see Seery, 2011, 2013). The validity of these
cardiovascular markers has been supported by dozens of individual
studies which have assessed or manipulated challenge/threat states in
different ways (e.g., Moore et al., 2012; Moore, Vine, Wilson, &
Freeman, 2014; Moore, Wilson, Vine, Coussens, & Freeman, 2013;
Scheepers, de Wit, Ellemers, & Sassenberg, 2012; Shimizu, Seery,
Weisbuch, & Lupien, 2011; Tomaka, Blascovich, Kelsey, & Leitten,
1993, 1997; Turner et al., 2014; Weisbuch-Remington et al., 2005), as
well as in several recent reviews assessing the robustness and reliability
of these effects (for examples see: Behnke & Kaczmarek, 2018;
Blascovich, 2008; Hase et al., 2018; Seery, 2013). Although the model’s
cardiovascular measures are still susceptible to error like all measures
(Behnke & Kaczmarek, 2018), and do not equate to the model’s psy-
chological states but instead imperfectly reflect them, the cardiovas-
cular indexes of challenge/threat should still provide the means of as-
sessing whether the negative psychological consequences of BS are
spontaneous and occur immediately during performance.

1.3. Overview & hypotheses

Previous research has shown that BS undermines women’s feelings
of competency. We used cardiovascular indexes of challenge/threat to
assess women’s responses during performance of a verbal reasoning
task, after first receiving encouraging feedback in the performance
domain that contained either BS or non-sexist content. By using car-
diovascular measures that enabled us to differentiate between task
engagement, challenge, and threat responses, the BPSC/T model al-
lowed us to test two possible outcomes of supportive BS feedback. First,
if women internalize the task as important (e.g., their intelligence is

being judged) but BS feedback leaves them feeling like their personal
resources are unable to meet the situational demands (e.g., lower
competence), they should experience high task engagement and threat.
Thus, we hypothesized that compared to women who received non-
sexist feedback, women who received BS feedback would exhibit car-
diovascular responses consistent with comparable task engagement
(increases in HR and VC from baseline that do not differ by condition)
and relative threat (lower CO/higher TPR). Second, an alternative
possibility is that feedback undermining competence may motivate
women to defensively distance from the difficult task after an initial
poor performance (e.g., just an unimportant lab experiment), which
may consequently lessen the importance of the subsequent task. This
would result in low task engagement. Thus, our alternative hypothesis
was that compared to women who received non-sexist feedback,
women who received BS feedback would exhibit cardiovascular re-
sponses consistent with lower task engagement (lower HR/VC). Either
of these cardiovascular patterns would be consistent with the purported
psychological consequences of BS feedback, including lower compe-
tency and learned helplessness. Although we believed a threat response
should be more consistent with how women likely experience sexist
feedback in performance situations in everyday life (i.e., they continue
to value their work but the feedback they receive undermines their
ability to succeed at it), we tested both possibilities. Finally, cardio-
vascular threat has been associated with worse performance than
challenge (e.g., Blascovich, Seery, Mugridge, Norris, & Weisbuch, 2004;
Moore et al., 2012). Thus, although secondary to our cardiovascular
predictions, we further explored whether BS would lead to worse per-
formance than non-sexist feedback.

2. Method

2.1. Participants

Eighty-seven women who were native English speakers participated
in exchange for course credit (81% 18–19yo; 60% Caucasian). The
following participants were excluded: two due to computer errors, two
for unusable physiological data, one for not following instructions, one
for reporting having heard the manipulation prior to participating, and
eight for guessing the hypothesis of the study (responses to sexist
feedback), leaving 73 participants. This should have provided
power= .80 to detect an effect size of η2partial = 0.10, and power= .50
to detect an effect size of η2partial = 0.05.

2.2. Procedure

Study sessions were run by female experimenters to avoid inter-
group performance effects (Scheepers, 2009). Participants first com-
pleted demographic questions, which also served as an acclimation
period to the lab setting prior to recording physiological responses.
Next, they were attached to physiological sensors and rested during a 5-
min resting baseline period (see below). Participants then completed 12
items of a difficult version of a verbal reasoning task (Remote Associ-
ates Task; RAT; McFarlin & Blascovich, 1984) under the guise that it
measured intelligence and predicted important life outcomes. Each item
required participants to generate the single word that linked three sti-
mulus words together. Participants had 15 s to generate an answer
before the presenting computer advanced to the next item (3min.
total). Supporting the difficulty of the test, participants averaged 0.71
items correct out of 12. A verbal reasoning task was chosen because it is
a stereotype-consistent domain for women (Davies, Spencer, Quinn, &
Gerhardstein, 2002; Seibt & Fӧrster, 2004; Skaalvik & Skaalvik, 2004),
thereby avoiding potentially complicating stereotype-threat effects in
stereotype-inconsistent domains (e.g., math), which can lead to cardi-
ovascular threat (Vick, Seery, Blascovich, & Weisbuch, 2008). Partici-
pants stated their answers aloud for the experimenter to record, and
instructions encouraged guessing to fit the cover story that even
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incorrect answers could be evaluated. Participants were next told that
their responses were being scored by the lead researcher in charge of
the lab, who would provide them with feedback to help them succeed
on the next round of the RAT. After a 5-min rest period, participants
were randomly assigned to either the BS feedback or no sexism feed-
back condition. Following the feedback, participants completed another
12-item version of the RAT, this time of moderate difficulty to avoid the
task feeling impossible despite optimistic feedback (i.e., with another
difficult version of the task) or surprisingly easy compared to the first
task (i.e., with an easy version of the task), during which their cardi-
ovascular responses were measured. Next, they completed measures
assessing gender identification, gender-role attitudes and questions
about the performance task. Finally, they were debriefed and thanked
for their participation. The self-report measures used in this study can
be reviewed in full in Appendix A and the pre-recorded audio-instruc-
tions in Appendix B. This research complied with APA ethical standards
in the treatment of our human participants. The protocol was approved
by the university’s Social and Behavioral Research Office IRB and all
participants gave informed consent prior to participating in the study.

2.2.1. Baseline period
Following the initial in-lab acclimation period in which participants

completed demographic measures, participants were attached to the
non-invasive physiological sensors followed by a 5-minute resting
baseline period. Five-minute baseline periods are commonly used and
provide a long enough relaxation period without risking that partici-
pants become bored and fidgety, or begin to perseverate on the up-
coming tasks, which plausibly occurs during longer baselines.
Participants received the following recorded instructions: “Please try to
move as little as possible for the rest of the experiment, although you may
move when necessary. When possible, rest your hands on top of the lap tray.
Please do not touch the keyboard unless you are instructed to do so. Before
the study begins, we need to calibrate our physiological equipment. This
occurs entirely in the experimenter’s control room, so it will seem to you like
nothing is happening. All we need you to do is sit quietly. This will take a few
minutes. For the next few minutes, please sit quietly and relax until the
experimenter tells you it is time to continue.” Experimenters monitored the
incoming signals from a control room, and the participants via a live
video feed.

2.2.2. Sexist feedback
Feedback was pre-recorded by one male researcher to ensure con-

sistent delivery across participants. The female experimenter running
the session told participants their total score on the first RAT and then
told them they were being connected to the lead researcher via in-
tercom. In both conditions, a man delivered the pre-recorded feedback
in a pleasant and supportive vocal tone.

All participants heard:

OK, so it looks like you struggled with this test so far. But the first set of
questions were just practice questions, so the next set that you’ll answer
will be what you are evaluated on.

Followed by either:

1 BS Feedback: You seem like a very smart girl because your answers
showed a lot of creativity. I know it’s hard not to get emotional during
this type of test, but I’m sure you’ll do well on the next set of questions as
long as you don’t let your nerves get the best of you.

Or:

2 Non-Sexist Feedback: You seem like a very smart person because your
answers showed a lot of creativity. I know it’s hard to come up with
answers during this type of test, but I’m sure you’ll do well on the next
set of questions as long as you continue to think outside of the box.

2.2.3. Cardiovascular measures
Cardiovascular measures were recorded noninvasively, following

accepted guidelines (Sherwood et al., 1990). We used the following
equipment manufactured and/or distributed by Biopac Systems, Inc
(Goleta, CA): NICO100C impedance cardiography (ICG) noninvasive
cardiac output module, ECG100C electrocardiogram (ECG) amplifier,
and NIBP100A/B noninvasive blood pressure module. ICG signals were
detected with a tetrapolar aluminum/mylar tape electrode system, re-
cording basal transthoracic impedance (Z0) and the first derivative of
impedance change (dZ/dt), sampled at 1 kHz. ECG signals were de-
tected using a Standard Lead II electrode configuration (additional spot
electrodes on the right arm and left leg, with ground provided by the
ICG system), sampled at 1 kHz. The blood pressure monitor was wrist-
mounted, collecting continual readings—every 10–15 s—from the ra-
dial artery of participants’ nondominant arm. In combination, ICG and
ECG recordings allowed computation of HR, VC (for presentational
purposes, pre-ejection period reactivity × −1), and CO; the addition of
blood pressure monitoring allowed computation of TPR (mean arterial
pressure × 80 / CO; Sherwood et al., 1990). Recorded measurements of
cardiovascular function were stored on a computer and analyzed off-
line with Biopac Acqknowledge 3.9.2 for Macintosh software, using
techniques from previously published challenge/threat research with
the same equipment configuration (e.g., Le et al., 2019; Lupien, Seery,
& Almonte, 2012; Seery, 2013; Shimizu et al., 2011; see Seery, Kondrak,
Streamer, Saltsman, & Lamarche, 2016, for additional details), in-
cluding ensemble averaging in 60 s intervals (Kelsey & Guethlein,
1990). The approach was comparable to techniques used in other
challenge/threat work (e.g., de Wit, Scheepers, & Jehn, 2012; Moore
et al., 2012, 2014; Turner, Jones, Sheffield, & Cross, 2012, 2013).
Scoring of cardiovascular data was performed blind to condition and
other participant data.

Cardiovascular reactivity values (Llabre, Spitzer, Saab, Ironson, &
Schneiderman, 1991) were calculated by subtracting the last minute of
baseline from task values. The last minute of baseline was selected as it
should represent the truest resting state after relaxing for several min-
utes. The decision to use the final minute of baseline was determined a
priori, in keeping with our previous work (e.g., Le et al., 2019;
Saltsman, Seery, Kondrak, Lamarche, & Streamer, 2019; Seery et al.,
2016; Streamer, Seery, Kondrak, Lamarche, & Saltsman, 2017). As is
standard in challenge/threat research in general and when using this
task in particular (e.g., Seery et al., 2004; Lupien et al., 2012), our a
priori strategy was to use the mean of reactivity from the first two task
minutes in analyses. This strikes a balance between capturing maximal
reactivity—which often occurs at the beginning of a task—and in-
corporating multiple reactivity data points to enhance reliability, which
relying only on the first task minute fails to do. Cardiovascular re-
activity values that exceeded 3.3 SD from the grand mean (p= .001 in
a normal distribution) were identified as extreme values (Tabachnick &
Fidell, 1996) and were winsorized by recoding them to be 1% higher
than the next-highest non-extreme value. This preserved the rank order
of values in the distribution while decreasing the influence of extreme
scores. A total of 4 values were changed using this procedure (1 for HR,
1 for CO, 2 for TPR).

Because the same physiological activation thought to underlie the
differences between challenge/threat cardiovascular patterns (i.e., re-
lease of epinephrine from the adrenal medulla) should affect both TPR
and CO reactivity (r=−0.73), such that both indicate relative differ-
ences in challenge/threat, we combined the two into a single index to
maximize their reliability, as is standard practice (e.g., Blascovich et al.,
2004; de Wit et al., 2012; Moore et al., 2012). Reactivity scores for TPR
and CO were first converted to z-scores, TPR’s z-score was reverse-
scored (i.e., multiplied by −1) because TPR and CO are expected to
respond in opposite directions, and then the z-scores were summed.
This is analogous to averaging over multiple items in a single ques-
tionnaire measure. It provides additional advantages of simplifying
analyses with a single test of challenge/threat and capturing the
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relative combined pattern of CO and TPR within participants (e.g.,
differentiating between low CO/high TPR and low CO/moderate TPR).
For tests of task engagement, HR and VC were similarly combined into a
single index (r= .47) by summing their z-scores. Both indexes were
standardized for ease of interpretation (M=0, SD=1). Higher scores
on the challenge/threat index reflected greater relative challenge and
lower scores reflected greater relative threat (zero was simply the
sample mean, not their demarcation point), whereas higher scores on
the task engagement index reflected greater engagement in the task at
hand. Separate analyses of the index components (reported below) re-
vealed the same pattern of results.

2.2.4. Task performance
Performance on the test RAT following sexist feedback was calcu-

lated by summing the total number of correctly generated responses to
the 12 prompts (in reality, each item had a single correct answer).
Participants received a score of 1 for each correct response, for a
minimum of 0 correct responses and a maximum of 12 correct re-
sponses.

2.2.5. Gender-role attitudes and identification covariates
Because verbal performance is a stereotype-consistent domain for

women (Davies et al., 2002; Seibt & Fӧrster, 2004; Skaalvik & Skaalvik,
2004), it was plausible that higher endorsement of traditional gender
roles and gender identification could be associated with more positive
resource/demand evaluations and hence greater challenge during a
verbal task, perhaps especially in a context that makes gender salient.
We thus decided a priori to include measures of attitudes and identi-
fication as covariates in analyses. Gender identification was measured
using 4-items modified from the Collective Self-Esteem Scale (Luhtanen
& Crocker, 1992; “In general, being a woman/man is an important part
of my self-image.”; Likert scale, 1=strongly disagree, 7=strongly
agree) and traditional gender-role attitudes were measured using the
17-item Sex-Roles Attitudes Scale (Van Yperen & Buunk, 1991; “It is
best to maintain more or less traditional gender roles in a relationship.”;
Likert scale, 1=strongly disagree, 7=strongly agree). The covariates
were measured at the end of the study to help conceal the research
question as well as prevent the activation of gender and sexism before
the manipulation.

3. Results

3.1. Analytic strategy

We used the following approach to test the primary and secondary
hypotheses for this study. First, we addressed our primary hypothesis,
our favored version of which was that benevolent sexist feedback would

lead to cardiovascular reactivity consistent with a relative threat re-
sponse, using linear regression to compare cardiovascular responses
between conditions, while controlling for individual differences in
gender identification and gender role attitudes. Specifically, after con-
firming evidence for the task-engagement prerequisite for challenge/
threat in a preliminary step, we began by testing the alternative hy-
pothesis that BS feedback may lead women to defensively distance from
the task at hand (defensive distancing hypothesis), followed by testing
our hypothesis that BS feedback undermines personal resources (un-
dermined competence hypothesis), and an examination as to whether
gender identification and gender-role attitudes can moderate the im-
pact of BS feedback on cardiovascular responses.

Next we addressed our secondary hypotheses that BS feedback
should lead to reduced performance on the second performance task
using regression analyses to compare the between-condition differences
in mean number of correct responses during the test RAT, as well as
compare self-reported perceptions of participants’ performance.

3.2. Primary analyses: task engagement and challenge/threat

3.2.1. Task engagement
3.2.1.1. Evidence for task engagement in the sample. See Table 1 for
correlations and descriptive statistics. Because increases in HR and VC
from baseline are common to the cardiovascular patterns across the
challenge/threat continuum, we first tested whether HR and VC
reactivity was significantly greater than zero during the post-feedback
RAT with one-sample t tests. Results confirmed that for the sample as a
whole, both HR and VC increased significantly from baseline: HR
M=4.13, t(72)= 6.83, p < .001; VC M=3.54, t(72)= 4.60,
p < .001. This justified testing for differences in challenge/threat.

3.2.1.2. Defensive distancing hypothesis. Our alternative hypothesis was
that BS feedback may lead to low task engagement if it motivates
women to defensively distance from the difficult task after an initial
poor performance. We thus next tested for differences in cardiovascular
task engagement responses as a function of condition, controlling for
gender-role attitudes and gender identification. This revealed no
significant differences in the cardiovascular responses consistent with
task engagement, including the task engagement index (b=0.11, t
(69)= .47, p=.63), HR (b=1.26, t(69)= 1.01, p=.32), and VC
(b=−0.06, t(69)= −.03,p=.97). There was therefore no support for
the alternative hypothesis that BS feedback leads women to defensively
distance from the performance domain by rendering it unimportant,
thus resulting in less task engagement compared to women who
received non-sexist feedback.

Table 1
Correlations and Descriptive Statistics.

Measure 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

1. Challenge/threat index –
2. CO reactivity .93*** –
3. TPR reactivity −.93*** −.73*** –
4. Task engagement index .21 .38*** −.01 –
5. HR reactivity −.06 .09 .21 .84*** –
6. VC reactivity .41*** .54*** −.22 .86*** .47*** –
7. Gender identification .18 .16 −.18 −.03 −.004 −.03 –
8. Gender-role attitudes .37** .35** −.33** .13 .02 .19 −.004 –
9. RAT #1 performance −.16 −.11 .18 .03 .03 .02 .13 −.01 –
10. RAT #2 performance −.01 −.01 .002 −.17 −.22 −.04 −.13 −.03 .33** –
M 0.00 −.47 100.63 0.00 4.13 3.39 5.06 3.34 .70 5.41
SD 1.00 1.30 145.65 1.00 5.17 6.92 1.16 .73 .95 2.29

Note. CO= cardiac output, TPR= total peripheral resistance, HR=heart rate, VC= ventricular contractility (preejection period × −1). Task performance reflects
number of items correct out of 12 on the RAT.
†p< 0.1 *p< .05. **p< .01. ***p< .001.
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3.2.2. Challenge/threat
3.2.2.1. Undermined competence hypothesis. Given that women who
received BS feedback failed to exhibit cardiovascular responses
consistent with lower task engagement than women who received
non-sexist feedback, we addressed our favored hypothesis that they
would instead exhibit cardiovascular responses consistent with relative
threat. We thus tested for differences in cardiovascular challenge/threat
responses as a function of condition, controlling for gender-role
attitudes and gender identification. The main effect of sexism
condition on the challenge threat index was significant, b=−0.53, t
(69)= −2.50, p= .015, η2partial = 0.08 (see Fig. 1).1,2 Parallel patterns
emerged in separate analyses for CO (b=−0.52, t(69)= −1.83,
p= .07, η2partial = 0.05) and TPR (b=85.79, t(69)= 2.74, p= .01,
η2partial = 0.10). Furthermore, this effect remained significant when
performance on the practice (first) RAT was added to the regression
model, b=−0.49, t(68)= −2.32, p= .02, η2partial = 0.07. When
women received BS feedback, they exhibited cardiovascular responses
consistent with greater threat during the performance task compared to
women in the non-sexist feedback condition.3

3.2.2.2. Moderating the responses to sexism. Consistent with our
rationale for assessing the two covariates, higher endorsement of
traditional gender roles was associated with greater challenge on the
challenge/threat index (i.e., while performing in the gender-

stereotypical domain of verbal performance), b=0.53, t(69)= 3.66,
p < .001, η2partial = 0.16, as was stronger gender identification,
b=0.20, t(69)= 2.18, p= .033, η2partial = 0.06. Separate analyses for
CO and TPR yielded parallel patterns for gender role attitudes (CO:
b=0.66, t(69)= 3.40, p= .001, η2partial = 0.14; TPR: b=−69.32, t(69)
=−3.27, p= .002, η2partial = 0.13) and gender identification (CO:
b= .22, t(69)= 1.82, p= .07, η2partial = 0.05; TPR: b=−29.24, t(69)
=−2.17, p= .03, η2partial = 0.06).

Although our study was not designed to test the interaction between
condition and the covariates, prior research has suggested that gender-
role attitudes and gender identification may affect responses to sexism,
albeit in different contexts than the current one (Schmader, 2002;
McCoy & Major, 2003; Viki & Abrams, 2002; Russell & Trigg, 2004;
Derks, Scheepers, Van Laar, & Ellemers, 2011). We thus tested the in-
teractions between feedback condition and gender-role attitudes and
gender identification in separate regression models, with the main ef-
fect of gender-role attitudes or gender identification remaining as a
covariate (testing them together did not substantively affect results).
For the challenge/threat index, an interaction between feedback con-
dition and gender-role attitudes approached significance, b=−0.56, t
(68)= −1.98, p= .052, η2partial = 0.05 (see Fig. 2). Testing simple ef-
fects of condition at +/– 1 SD from the mean of gender-role attitudes
revealed that women with more traditional gender-role attitudes ex-
hibited cardiovascular responses consistent with greater threat fol-
lowing BS compared to non-sexist feedback, b=−0.95, t(68)= −3.21,
p= .002, η2partial = 0.13. The simple effect of condition did not reach
significance for women with less traditional gender-role attitudes,
b=−0.13, t(68)= −0.44, p=0.66, η2partial = 0.003. In sum, women
with more traditional gender-role attitudes were more affected by BS
feedback. Parallel interactions emerged in separate analyses for CO
(b=−0.69, t(68)= −1.81, p=0.07, η2partial = 0.05) and TPR
(b=74.77, t(68)= 1.79, p=0.08, η2partial = 0.04).

The feedback condition by gender identification interaction was not
significant for the challenge/threat index, b=0.03, t(68)= 0.17,
p= .86, η2partial < 0.001 (CO, TPR ps> .40). The 3-way interaction
between feedback condition, gender-role attitudes, and gender identi-
fication was also not significant, b=−0.02, t(65)= −0.06, p= .95,
η2partial < 0.001 (CO, TPR ps> .46).

3.2.3. Secondary analyses: performance
3.2.3.1. Test performance. A secondary question regarded whether
feedback condition would affect RAT performance. Performance on
the test (second) RAT was significantly correlated with performance on
the practice RAT, b= .80, t(71)= 2.95, p= .004, η2partial = .11.
However, analyses did not reveal significant differences in
performance by feedback condition, b=−0.53, t(70)= −.97,
p= .34, η2partial = 0.01, although the means were in the expected
direction: Women exposed to BS feedback tended to perform worse
(M= .56, SD= .94) than women who received non-sexist feedback
(M= .84, SD= .95).

3.2.3.2. Self-reported performance. At the end of the study, participants
were asked to reflect on various aspects of their test performance (“I
tried hard during this task”, “I did well on this task”, “I am not skilled at
this task”, “I tried my best during this task”, “I did not enjoy this task”,
“I would enjoy doing this task again”, “This task was difficult”, “This
task was interesting”; 1=strongly disagree, 7=strongly agree). The
only main effect of feedback condition that emerged was for perceived
skill at the task (Table 2): Women who had received benevolent sexist
feedback on the practice task reported believing that they were not
skilled at the test task compared to women who had received non-sexist
feedback, b=0.79, t(70)= 2.22, p= .03, η2partial = 0.07. Thus, despite
showing no actual differences in performance on either the practice or
test performance tasks compared to women who received non-sexist
women, women who had received benevolently sexist feedback felt less
skilled following feedback that was intended to be supportive and

Fig. 1. Feedback condition predicting cardiovascular challenge/threat re-
sponses (challenge/threat index), controlling for gender identification and sex-
role attitudes. Lower scores reflect greater relative threat.

1 When gender identification and sex-role attitudes were removed from ana-
lyses, the main effect of condition became marginally significant, b=−0.40, t
(71)= −1.74, p=0.086, η2partial=0.04.

2 The decision to look at the first two minutes of reactivity during the test RAT
was made a priori, consistent with previous research using the task (e.g., Seery
et al., 2004; Seery et al., 2004; Lupien et al., 2012; Lupien et al., 2012).
However, the pattern of results remained consistent whether we tested the first
minute individually (b=−.45, t(68)= −1.96, p=.054, η2partial=0.05) or the
mean across all three minutes (b=−.50, t(69)= −2.33, p=.023,
η2partial=0.07).

3 Self-esteem was assessed using the Rosenberg Self-Esteem Scale (1965) as a
filler task during the initial demographic assessment and lab acclimation
period. Because no effects of self-esteem were predicted a priori, they were not
included in the initial analyses. However, in order to test whether individual
differences in self-efficacy would have better accounted for or buffered against
the effects of feedback on cardiovascular reactivity, we re-ran the analyses
adding self-esteem to the model. The effect of feedback condition, b=−.53, t
(68)= −2.39, p=.02, η2partial=0.08, gender identification, b=.20, t(68)=2.17,
p=.03, η2partial=0.06, and sex-role attitudes, b=.53, t(68)=3.57, p=.001,
η2partial=0.16, remained significant when controlling for self-esteem. However,
the effect of self-esteem was not significant, b=.01, t(68)=.11, p=.91,
η2partial < 0.001. Furthermore, the feedback condition by self-esteem interaction
was not significant, b=-.05, t(67)=-.22, p=.82, η2partial < 0.001.
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encouraging.

4. Ensuring the feedback was benevolent

In order to be certain that the feedback used in our study was in fact
being perceived as intended (benevolently rather than malevolently),
we asked a new set of participants to evaluate our non-sexist, bene-
volent, and newly generated hostile sexist feedback.4 Eighty-nine
women who were not involved in Study 1 participated under the cover
story that they would be asked to listen to a scenario involving a stu-
dent and her teacher. In the scenario, the student performed poorly on a
practice test and receives feedback from the instructor. Participants
were randomly assigned to hear the non-sexist, benevolent sexist, or
hostile sexist feedback. They were then asked to rate the instructor’s
feedback based on how helpful, supportive, patronizing, frustrating,
upsetting, anger inducing, professional, and sexist it was, as well as how
likely it was to make the student feel smart and how likely she would be

to perform better in the future using 7-point Likert scale responses
(1=not at all, 7=very; Table 3).

Planned contrasts revealed that, as intended, the BS feedback was
evaluatively different from hostile sexist feedback across all domains
(ps< 0.001), except for how smart the student seemed to raters and
how likely the student was to do better the next time, which did not
differ across any feedback type. In all differences, the BS feedback was
rated more favorably than the hostile sexist feedback. This is consistent
with extant research demonstrating that people who endorse attitudes
or behave in a way consistent with BS ideologies are evaluated more
positively than those who endorse and behave in line with hostile sexist
ideologies.

Ratings of BS compared to non-sexist feedback also differed across
some dimensions. Despite no differences between perceptions of feed-
back in terms of how helpful, patronizing, frustrating, anger inducing,
and professional it seemed (ps> .07), BS feedback was rated as less
supportive, and more sexist than non-sexist feedback, and participants
thought the student would feel less happy, less motivated, and more
upset (ps< 0.03). These differences are consistent with other work
demonstrating that while BS is extensively more favorable compared to
hostile sexist feedback, people may not see BS entirely magnanimously
(Kilianski & Rudman, 1998). In sum, these additional data support that
our manipulation had the intended effects.

5. Discussion

The aim of this study was to assess the impact of receiving sup-
portive, yet benevolently sexist, feedback on cardiovascular responses
during a subsequent test of reasoning ability. Previous research has
demonstrated that women typically report feeling less efficacious,
agentic and competent, and have lower task performance when they are
the targets of benevolent sexism (Dardenne et al., 2007; Jones et al.,
2014). It has been argued that these cognitive evaluations and beha-
vioral outcomes are due to learned helplessness, an inability to cope,
and rumination about the implications of what was said, as women feel
that they do not have the resources to combat the patronizing nature of
the support that surreptitiously undervalues and undermines them
(Vescio et al., 2005). While the existing work has suggested that these
consequences are linked to deliberative contemplation about the BS
remarks (Dardenne et al., 2007, 2013), we tested whether the negative
consequences of BS can emerge more immediately, without opportunity
to ruminate, and—importantly—while women are still engaged with a
task related to the feedback they received (cf. Salomon et al., 2015).
Specifically, we expected that women who receive benevolently sexist,
yet supportive, feedback regarding their performance should feel their
personal resources are unable to meet the demands of the situation,
experience relative threat, and therefore exhibit the associated cardio-
vascular responses.

Consistent with our prediction, relative to women receiving non-
sexist supportive feedback, the women in our study exhibited cardio-
vascular responses consistent with greater threat (lower CO/higher
TPR) while completing a verbal test immediately following supportive
BS feedback. We failed to find support for an alternative hypothesis that
the negative consequences of BS could be better explained by women
distancing or withdrawing from performance situations, as increases in
HR and VC from baseline did not significantly differ as a function of the
type of feedback women received. This suggests that although women
were engaged and motivated to perform on the subsequent verbal
reasoning test (consistent with task engagement), the BS feedback had
undermined their perceived ability to reach that goal. These effects held
regardless of individual differences in gender-role attitudes and gender
identification, which had the potential to change the implications of the
feedback.

These findings are novel in several ways. First, psychophysiological
measures demonstrated that BS feedback can spontaneously negatively
affect women’s challenge/threat responses (reflecting resource/demand

Fig. 2. Feedback condition by sex-role attitudes interaction predicting cardio-
vascular challenge/threat responses (challenge/threat index), controlling for
gender identification. Lower scores reflect greater relative threat.

Table 2
Model Coefficients for Self-Reported Performance.

Sexism Condition Gender Identification Gender Role
Attitudes

b t b t b t
Tried Hard .16 .92 .02 .15 -.03 -.36
Did Well .06 .20 −.14 −.62 −.21 −1.52
Not Skilled .79 2.22* −.09 −.35 .37 2.40*
Tried Best .09 .37 .05 .30 .02 .24
Did Not Enjoy .59 1.62 .24 .96 .08 .53
Would Enjoy

Doing
Again

−.53 −1.41 −.19 −.73 −.15 −.94

Was Difficult .07 .27 −.17 −.98 .25 2.31*
Was Interesting −.20 −.52 −.08 −.28 .01 .07

Note. †p<0.1 *p < .05 **p < .01 *** p < .001.

4 Those in the hostile sexist feedback condition heard the following, delivered
by the same man who recorded the other two conditions, with a tone that was
not supportive: You seem very smart for a girl because your answers showed a
lot of creativity, but you’re still going to struggle with the next set of questions
because girls don’t do very well on this test. I guess just do your best to come up
with answers and don’t let your nerves get the best of you.
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evaluations), even without undistracted opportunity for rumination.
Second, the negative consequences of BS can persist into subsequent
motivated performance situations, extending the consequences of a
single sexist encounter into new experiences and tasks. Third, BS
feedback can have negative implications even when it is intended to be
supportive and in fact expresses positive expectations for performance.
Although we did not find evidence to support differences in perfor-
mance across BS and non-sexist feedback conditions (see Limitations
and Future Directions below), women who had received BS feedback
not only exhibited cardiovascular threat responses consistent with
evaluations of personal resources not meeting situational demands, but
also reported feeling less skilled despite not performing any worse than
women who had received the non-sexist feedback. Over time, women
may disengage from activities that they feel less skilled or competent at.
For instance, there has been a renewed interest in understanding the
barriers women face that have led to disparities in pursuit of and per-
sistence in STEM-related degrees and careers despite equal performance
to men (Hango, 2013). The current findings suggest that if women are
receiving feedback that is benevolently sexist, even if it is well-inten-
tioned and supportive, they may nonetheless feel as though they cannot
meet the demands of the field. These evaluations could become the
difference between a young woman walking out of a math exam with an
80% grade believing she is not cut out for a STEM career, and another
with the same mark signing up for the next level course.

Finally, these findings and implications highlight the novel exten-
sion this study represents for the biopsychosocial model of challenge/
threat more broadly. The majority of the BPSC/T research on the car-
diovascular consequences of prejudice among its targets has focused on
explicitly negatively valenced situations (e.g., Flores, Chavez, Bolger, &
Casad, 2019; Townsend, Major, Sawyer, & Mendes, 2010; Vick et al.,
2008). Benevolent sexism is unique in that unlike hostile sexism or
other overt forms of prejudice and discrimination, it is often deployed
with good intentions, and often seen by the recipient in that light
(Barreto & Ellemers, 2005; Bohner et al., 2010; Moya et al., 2007). Our
findings suggest that the BPSC/T model is nonetheless sensitive enough
to respond to the less explicit connotations of BS (e.g., paternalistic,
undermining). Thus, this underscores how the BPSC/T model could be
used to understand how potentially positive framing or encounters
could lead to negative outcomes for both men and women.

5.1. Limitations and future directions

One limitation of this study is that it did not include self-reported
assessments of personal resources or situational demands between the
feedback and performance task. Although cardiovascular indexes of
challenge and threat have been found to map onto explicit resource-

demand evaluations in past work (e.g., Quigley, Barrett, & Weinstein,
2002; Schneider, 2008; Tomaka et al., 1993, 1997), the decision was
made to omit such a self-report measure in this study for several rea-
sons. First, we sought to avoid drawing attention to the link between
the feedback and the subsequent task, which might have induced de-
mand characteristics in our participants. Second, this study was in-
tended to demonstrate that the consequences of benevolent sexism can
emerge before women have the opportunity for conscious and delib-
erative appraisals of their performance or abilities. Thus, by moving
directly from the feedback to the test task we eliminated this oppor-
tunity as much as possible. Instead, relying on cardiovascular metho-
dology enabled us to assess the associated psychological processes while
women were engaged in the task itself (Seery, 2013). Third, there is
reason to believe that self-reports should not necessarily faithfully
capture the psychological states and processes of interest in all contexts.
For example, cardiovascular challenge/threat responses can correspond
with relatively uncontrollable nonverbal behaviors rather than con-
trollable ones (Weisbuch et al., 2009), suggesting that controllable re-
sponses such as self-report can be misleading (also see Blascovich,
Mendes, & Seery, 2002). It is also possible for stimuli presented outside
of conscious awareness to affect cardiovascular challenge/threat re-
sponses (Weisbuch-Remington et al., 2005), implicating the possibility
of relatively automatic components in the evaluation process which
may or may not be reflected in more controlled responses such as self-
report (see Olson & Fazio, 2008). This could be particularly important
in the context of BS feedback, which is frequently appraised as positive
and well-intentioned despite also entailing underlying negative valence
(Barreto & Ellemers, 2005; Glick & Fiske, 1996). Including a self-re-
ported measure of demand-resource evaluations could therefore have
failed to capture any differences between conditions given the subtlety
of the manipulation. Alternatively, a self-report measure before the test
task could have obscured the results if it induced dissonance in parti-
cipants by juxtaposing their positive appraisals against their less con-
sciously accessible appraisals of their performance. And lastly, although
performance differences did not emerge, women who received BS
feedback reported feeling less skilled than women who did not. Al-
though this was measured after the task and not immediately before,
this assertion is consistent with low perceived resources and cardio-
vascular threat responses. Nonetheless, cardiovascular indexes, like any
measure, are susceptible to error and bias (Behnke & Kaczmarek, 2018).
Thus, future research should endeavor to demonstrate a clear link be-
tween resource-demand appraisals and cardiovascular responses fol-
lowing this type of feedback to further highlight the relationship be-
tween these effects.

Another limitation of this study is the failure to capture performance
differences associated with cardiovascular responses or sexist feedback.

Table 3
Feedback Ratings by Feedback Type.

Benevolent Sexist Non-Sexist Hostile Sexist

Feedback Rating M SD M SD M SD F

Helpful 3.10 1.40 3.63 1.73 1.72 1.10 13.82***
Supportive 4.23 1.63 5.37 1.54 1.66 .90 53.14***
Patronizing 3.77 1.56 3.17 1.56 5.59 1.76 16.39***
Frustrated 4.77 1.89 4.23 2.00 6.41 1.02 13.17***
Upset 4.50 1.76 3.60 1.73 6.28 1.28 21.07***
Angry 3.90 1.79 3.23 1.74 6.31 .93 32.38***
Happy 3.07 1.48 3.90 1.73 1.45 .78 23.43***
Motivated 3.47 1.85 4.67 1.84 3.00 2.30 5.45***
Friendly 4.77 1.57 5.73 1.17 3.24 1.79 19.92***
Professional 4.10 1.71 4.90 1.60 2.28 1.73 18.80***
Smart 4.60 1.22 4.37 1.27 4.55 1.35 .28
Sexist 3.40 2.14 2.33 1.30 6.41 1.09 52.64***
Will Do Better 3.77 1.48 3.83 1.76 3.72 2.02 .03

Note. †p<0.1 *p < .05 **p < .01 *** p < .001.
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Secondary analyses did not reveal significant differences in perfor-
mance by condition, although women who received BS feedback tended
to perform worse than those who did not. Both cardiovascular threat
and benevolent sexism have been (separately) linked to performance
costs (Blascovich et al., 2004; Dardenne et al., 2007; Jones et al., 2014).
This was not the primary focus of the current study, as this particular
task was chosen for its suitability for challenge/threat and amenability
to a feedback-based manipulation, rather than its sensitivity to effects
on performance quality. Other studies using this particular task have
also failed to find performance-based differences following sexist
feedback (Salomon et al., 2015).

That these performance deficits did not emerge in this study may be
a function of the relatively novel methodology used in this paper. First,
the test task was a verbal reasoning task, which is a positively stereo-
typed domain for women. It is possible that performance effects would
have been more likely to emerge if women had been completing a task
in a stereotype-threatened domain (e.g., math task) where performance
would have been more stereotypically confirmatory (e.g., Park,
Kondrak, Ward, & Streamer, 2018; Park, Young, Eastwick, Troisi, &
Streamer, 2016). Another novel aspect of our design, which may ac-
count for the absence of performance differences, is that the feedback
was intended to be supportive (vs. unsupportive or neutral). Many
previous studies have relied on sexist feedback that is dismissive of a
woman’s ability more broadly (for examples see Dardenne et al., 2007;
Salomon et al., 2015). It is possible, if not likely, that receiving sup-
portive feedback is still better than receiving dismissive feedback.
However, our findings still point to the negative consequences of even
supportive feedback on demand-resource evaluations. Finally, the per-
formance effects may have been obscured because of the test-retest
nature of the performance paradigm whereby the test round was much
easier than the practice round, resulting in better performance for ev-
eryone regardless of feedback. Again, because previous research has
used feedback that was dismissive to women in general, not based on
specific characteristics or abilities of the woman in the study, the test-
retest nature of this study may highlight how additional research needs
to differentiate the consequences of benevolent sexist feedback on novel
versus repeated tasks and activities. Furthermore, it is possible that in
this context, effect sizes are larger for psychological states like chal-
lenge/threat than performance, or that a 12-item RAT is not optimally
sensitive for revealing performance differences. Thus, future work
should investigate the effects of BS on challenge/threat and perfor-
mance in different contexts, as well as over longer periods of time.

Additionally, future research should aim to better understand the
personal attitudes and dispositions that may influence how people in-
terpret and respond to sexism. Gender-role attitudes and gender iden-
tification were included as covariates a priori, as they have been shown
to influence responses to sexism (Schmader, 2002; Russell & Trigg,
2004). Though not planned when designing this study, the interaction
between each covariate and feedback was tested. Lack of evidence for
an interaction for gender identification suggests that women who
identify less with their gender are not necessarily immune to BS feed-
back’s negative impact. The marginal interaction for gender-role atti-
tudes suggests that even relatively traditional women who may typi-
cally expect and appreciate stereotyped interactions (Hammond &
Overall, 2013; Townsend et al., 2010) can still be harmed by BS.
However, because this study was not designed to test these interactions,
these conclusions should be considered speculative. Future research
appropriately powered to test these effects could further explore the
implications and reliability of these preliminary findings.

Likewise, although gender-role attitudes and gender identification
were not found to reliably buffer against BS feedback in our study,
future research should give consideration to other dispositional factors
that may protect women from the negative consequences of BS feed-
back. Some women may be reassured by benevolent sexist ideologies
(Cross, Overall, & Hammond, 2016). For instance, women who tend to
endorse BS ideologies themselves may feel more threatened when men
do not provide them with the feedback they expect (Fischer, 2006;
Hammond & Overall, 2013; Jost & Kay, 2005; Sibley, Overall, &
Duckitt, 2007). Individual differences in how generally efficacious
people feel they are may also serve as a buffer against BS feedback.
People high in self-esteem, not only typically believe in their abilities,
but also believe that others see them favorably (Battistich, Solomon, &
Delucchi, 1993; Baumeister, Tice, & Hutton, 1989). They may therefore
be better equipped to deflect the negative implications of BS feedback.
Alternatively, people with low self-esteem feel most at ease with others
when they receive feedback that confirms their self-views (Murray
et al., 2005; Swann, Stein-Seroussi, & Giesler, 1992). Thus, they may
feel more at ease with feedback that is superficially positive and sup-
portive, but affirms their self-doubts more covertly, although we did not
find any moderating effects of self-esteem in this study.

Lastly, another route for future research to consider is the char-
acteristics of the individual providing the feedback and the relationship
between that individual and the target. In our study, participants all
received feedback from a male researcher whom they had not met.
First, this raises the question as to whether the BS feedback would have
the same impact coming from another woman. Although women can
also endorse BS ideologies, and the theoretical implications of BS
feedback are gender neutral, most research has focused on the impact of
BS feedback delivered by a man. Thus, in order to gain a more ecolo-
gically sound understanding of the implications of BS in the real world,
additional work should be done to see whether BS feedback is equally
insidious when coming from a woman as a man. Second, people tend to
wear rose-colored glasses when it comes to people whom they trust
(Murray, Holmes, & Griffin, 1996), and they are more likely to make
external attributions (e.g., “they’re from a different era”, “they didn’t
mean it like that”) for negative behaviors (Kim, Dirks, Cooper, & Ferrin,
2006; Rempel, Ross, & Holmes, 2001; Tomlinson & Mryer, 2009).
People may be more able or willing to downplay and disregard the
implications of BS feedback if it comes from someone trusted versus an
unknown other.

6. Conclusion

Cardiovascular measures of challenge/threat made it possible to
assess the spontaneous negative consequences of benevolent sexism.
Our findings provide further support for the insidious nature of bene-
volent sexism: Even when benevolently sexist feedback is intended as
supportive and encouraging, it can undermine a woman’s evaluation of
her personal resources and skills, as evidenced by cardiovascular re-
activity more akin to a threat state, during subsequent motivated per-
formance tasks.
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Appendix A

Gender Identification Scale

Answer each item based on your gender (i.e., if you are female, answer the items based on being a woman, and vice versa for men). There are no
right or wrong answers so please be as honest as possible in your responses.
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1 2 3 4 5 6 7
Strongly disagree Strongly agree

1 Overall, being a woman/man has very little to do with how I feel about myself.
2 Being a woman/man is an important reflection of who I am.
3 Being a woman/man is unimportant to my sense of what kind of person I am.
4 In general, being a woman/man is an important part of my self-image.

Gender-Role Attitudes

Please indicate how much you agree with the following statements.

1 2 3 4 5 6 7
Strongly disagree Strongly agree

1 Everything should be geared toward assuring that as many women as men are employed in all professions.*
2 It looks worse for a woman than for a man to be drunk.
3 A woman who has children should be a mother before all else.
4 I think it is wrong that a man cannot as easily take on the name of his wife when he marries - if he should want to, that is.*
5 I think it is wrong that the media (newspapers, television) pay more attention to men's sports than to women's sports.*
6 It is not appropriate for a woman to tell dirty jokes.
7 It is ridiculous for a woman to help a man put on his coat.
8 It is acceptable for a woman to have a career, but marriage and family should come first.
9 I think feminism is an important cause.*

10 A woman must insist that the domestic chores be divided equally between the two spouses.*
11 A woman should not attempt to take on all kinds of typically male tasks.
12 A man who easily becomes emotional and breaks into tears is a softie.*
13 It annoys me that men are better off than women in all possible respects.*
14 As long as men dominate in our society, it's not possible for women to be really happy.*
15 From the beginning of a relationship, a woman has to be careful that she isn't pushed into the traditional female role.*
16 The development of traditional gender roles are a logical consequence of getting married and having children.
17 It is best to maintain more or less traditional gender roles in a relationship.

*Denotes items that were reverse-scored.

Self-Reported Evaluation of Test RAT

Please rate how much you agree or disagree with each of the following statements.

1 2 3 4 5 6 7
Strongly disagree Strongly agree

1 I tried hard during this task.
2 I did well on this task.
3 I am not skilled at this task.
4 I tried my best during this task.
5 I did not enjoy this task.
6 I would enjoy doing this task again.
7 This task was difficult.
8 This task is interesting.

Perceptions of Feedback (Manipulation Check Study)

In this study we are interested in better understanding student-teacher interactions in the classroom. You will be asked to read and listen to a
scenario involving a student and his or her teacher and will then be asked to answer several questions about the situation, the student and the
teacher.

SCENARIO # 23:
Kelly is an English major enrolled in an advanced language seminar with Dr. Robert Marron.
To assess his class’ language skills, Dr. Marron sets up a practice test and then gives each student personalized feedback.
Kelly scored 3/12 on the practice test.
Dr. Marron gave Kelly the following feedback in person:
[-all-]
OK, so it looks like you struggled with this test so far. But the first set of questions were just practice questions, so the next set that you’ll answer will be what

you are evaluated on.
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[-students randomly assigned to one of the following-]
BS Feedback: You seem like a very smart girl because your answers showed a lot of creativity. I know it’s hard not to get emotional during this type of

test, but I’m sure you’ll do well on the next set of questions as long as you don’t let your nerves get the best of you.
[-or-]
Non-Sexist Feedback: You seem like a very smart person because your answers showed a lot of creativity. I know it’s hard to come up with answers

during this type of test, but I’m sure you’ll do well on the next set of questions as long as you continue to think outside of the box.
[-or-]
HS Feedback: You seem very smart for a girl because your answers showed a lot of creativity, but you’re still going to struggle with the next set

of questions because girls don’t do very well on this test. I guess just do your best to come up with answers and don’t let your nerves get the best of
you.

Now we would like to ask you some questions about the interaction between Kelly and Dr. Robert Marron.

1 2 3 4 5 6 7
Not at all Very

1 How helpful was Dr. Marron’s feedback to Kelly?
2 How supportive was Dr. Marron’s feedback to Kelly?
3 How patronizing was Dr. Marron’s feedback to Kelly?
4 How frustrated would Kelly have been by Dr. Marron’s feedback?
5 How upset would Kelly have been by Dr. Marron’s feedback?
6 How angry would Kelly have been after Dr. Marron’s feedback?
7 How happy would Kelly have been after Dr. Marron’s feedback?
8 How motivated would Kelly have been after Dr. Marron’s feedback?
9 How friendly is Dr. Marron?

10 How professional is Dr. Marron?
11 How smart is Kelly?
12 How sexist is Dr. Marron?
13 Do you think Kelly will do better on the next set of questions?

Appendix B

Participants heard the following pre-recorded instructions throughout the study.

Baseline Instructions

Welcome to the social psychophysiology laboratory. We would like to thank you for your participation today. Please try to move as little as
possible for the rest of the experiment, although you may move when necessary. When possible, rest your hands on top of the lap tray. Please do not
touch the keyboard unless you are instructed to do so. Before the study begins, we need to calibrate our physiological equipment. This occurs entirely
in the experimenter’s control room, so it will seem to you like nothing is happening. All we need you to do is sit quietly. This will take a few minutes.
For the next few minutes, please sit quietly and relax until the experimenter tells you it is time to continue.

Practice RAT Instructions

In this study, we are interested in physiological responses during tests of academic aptitude and ability. You are about to take the Remote Associates Test.
Higher scores on this test predicts academic and future career success. People who receive high scores on this test are more likely to do well in college and be
accepted to graduate and professional programs.

This test is made up of 12 items. Each item will appear on the screen for 15 s.You must say your answers aloud so that the experimenter can record them.
You will be presented with a number of three word-groups from which you will need to generate the single word that links all three words together. It is very
important that you make a guess for each set of words, even if you can only think of an answer that applies to one or two of the words. Press the spacebar to
continue.

In this example, the following prompt words appear on the screen: sea, home, and stomach. The single word that links these three words together is “sick”,
as in “seasick”, “homesick”, and “sick to your stomach”. For this example, you would say the word “sick” aloud. Sometimes the answer goes with prompt words
to form a phrase, like “seasick” and “homesick”. However, sometimes the answer is only conceptually linked to prompt words, like in “sick to your stomach”.
The test item may include either or both kinds of these relationships. Once the test starts, you will have only 15 s to answer each of the 12 items. Once the 15 s
have passed, the computer will automatically move on to the next item. You cannot go back, so it is important that you say the answer aloud if you think you
have one. The experimenter will only record the last answer that you give for each item, and you must respond before 15 s are up. The experimenter cannot tell
you if you have answered an item correctly or what the correct answer is. Before the computer moves on to the next item, it will briefly show the words “next
item” displayed in red in the middle of the screen. Press the spacebar to see the next item.

In this example, the following prompt words appear on the screen: milk, farm, and bell. The correct answer is “cow”. “Milk” comes from cows, cows live on
“farm(s)”, and a cow “bell” is a type of bell. Answers can be related to prompt words in many different ways, as can be seen in this example. Remember, it is
important to make a guess out loud even if you’re not 100% sure your answer is correct.

[After ∼3min:]
Time is up.
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Sexism Manipulation

Experimenter (via the intercom)
Okay, you have now completed the first set of questions and got [number correct] out of 12 correct. Before you complete the next set of

questions, our lead researcher in charge of the lab is going to review your performance so far and provide you with some feedback to help
you with the next part of this test. While the lead researcher reviews your performance we will also need to calibrate some of our
equipment. This will take a few minutes. Please sit back and relax. I will let you know when we are ready to continue.

[After 5min:]
Okay, now I’m connecting your intercom to the lead researcher who will provide you with feedback on your performance so far.

Recorded Feedback

BS Feedback
OK, so it looks like you struggled with this test so far. But the first set of questions were just practice questions, so the next set that you will answer will be

what you are evaluated on. You seem like a very smart girl because your answers showed a lot of creativity. I know it’s hard not to get emotional during this
type of test, but I’m sure you’ll do well on the next set of questions as long as you don’t let your nerves get the best of you.

——— OR ———

Non-Sexist Feedback
OK, so it looks like you struggled with this test so far. But the first set of questions were just practice questions, so the next set that you will answer will be

what you are evaluated on. You seem like a very smart person because your answers showed a lot of creativity. I know it’s hard to come up with answers during
this type of test, but I’m sure you’ll do well on the next set of questions as long as you continue to think outside of the box.

Test RAT Instructions

Now you are about to take a different version of the reasoning-ability test that you just took. The items will be different, but the format will be
exactly the same. The first test was a practice test; only the results from this second test will be recorded. We will be videotaping your performance
and members of the research team will analyze your responses. We will use your results from this test to determine your level of intelligence and
academic ability. Remember to speak loud enough so that the experimenter can hear your answers.

[After ∼3min:]
Time is up.
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