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ABSTRACT
Researchers have argued that power poses are an effective way for
individuals to empower themselves to achieve personal goals.
However, in laboratory studies, individuals are often unaware of

10the function of the poses; in real-world settings, participants must
know the function of the pose in order to deliberately use it. We
tested whether power poses are effective when an individual
knows their consequences by directly manipulating awareness of
the function of power poses. We found no evidence for the overall

15effect of power poses or an interaction with awareness on both
traditional measures of power and a more ecologically valid
assessment. Our results suggest the benefits of using power
poses outside laboratory settings are limited.
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Powerful people have asymmetric control over valued resources, which enables them to
pursue goals and obtain desired outcomes (Huang, Galinsky, Gruenfeld, & Guillory,

202011). Recent work has shown that individuals feel more powerful after using expansive
“power” poses (Carney, Cuddy, & Yap, 2010; Huang et al., 2011). More importantly,
power poses are purported to lead to better behavioral outcomes in situations like
“interviewing for jobs, speaking in public, disagreeing with a boss, or taking potentially
profitable risks” (Carney et al., 2010, p. 1367). If true, power poses would give low power

25individuals an easy way to better achieve their goals. It is perhaps not surprising that this
possibility has garnered much public interest including a TED talk watched by over 30
million people (Cuddy, 2012) and a New York Times bestselling book (Cuddy, 2015).

Much of the draw of power poses comes from the idea that they may have simple,
fast, and effective implications out of the lab. However, this idea has yet to be rigorously

30tested. In almost all extant research on power poses, participants are not told the
function of the pose. If poses are only effective when individuals are unaware of their
function, their usefulness outside the lab will be limited. Furthermore, most work on
power poses has not examined “real-world” tasks that the poses are purported to
benefit, such as speaking publicly, negotiating a deal, or interviewing for a job (but

CONTACT Victor N. Keller felixdes@msu.edu Psychology Department, Michigan State University, 244B
Psychology, 316 Physics Road, East Lansing, MI 48824, USA
The authors would like to thank Bill Chopik and Brent Donnellan for their helpful comments on a previous draft of this
manuscript. A pre-registration of this project can be accessed here: https://osf.io/pke79/

Supplemental data for this article can be accessed here.

COMPREHENSIVE RESULTS IN SOCIAL PSYCHOLOGY, 2017
https://doi.org/10.1080/23743603.2017.1341186

© 2017 European Association of Social Psychology

https://osf.io/pke79/
https://doi.org/10.1080/23743603.2017.1341186
http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/23743603.2017.1341186&domain=pdf


35see Cuddy, Wilmuth, Yap, & Carney, 2015). In the present study, we tested whether
power poses are effective in more realistic situations by manipulating knowledge of the
function of power poses as well as including tasks that more closely mirror situations
that exist outside the laboratory.

Does awareness moderate the effectiveness of power poses?

40Power poses have typically been studied under the umbrella of “embodied” psychology,
which focuses on how bodily states can influence psychological states and behavior
(Barsalou, 2008). From this perspective, posing expansively (e.g. standingwith arms akimbo)
should increase power because physical size has been closely tied to power throughout
evolutionary history and across species (Carney et al., 2010). In support of this idea,

45researchers have found that expansive poses (vs. constrictive poses) increase feelings of
power (Carney et al., 2010; Huang et al., 2011), increase risky gambling behavior (Carney
et al., 2010; Huang et al., 2011), increase testosterone and decrease cortisol (Carney et al.,
2010), and increase effectiveness at mock job interviews (Cuddy et al., 2015).

Despite converging evidence from these power pose studies, one aspect all these
50studies share is that participants are unaware of the function of the poses. Instead,

participants are typically told elaborate cover stories to hide why the experiment
requires them to hold a certain position (e.g. physiological measurement). While this
procedure is important for reducing positive results solely due to demand characteristics
(Weber & Cook, 1972), for individuals to use power poses outside the laboratory, they

55must know the function of the pose. Yet, no research has tested whether awareness
changes the effectiveness of power poses, despite its obvious implication for their
practical use.

One possibility is that awareness of the function of power poses may not influence their
effectiveness. Consistent with this view, ideas from the embodiment literature have been

60used to argue for a direct-effect account: expansive poses influence power directly and are
immune to the influence of other more relevant cues to power. For example, Huang et al.
(2011) describe the connection between physical pose and power as so close that posture is
“one of the most proximate correlates of behavior and therefore activates power-related
behavior directly” (p. 97) and that this link is “so deeply wired into people that it ‘mutes’ the

65effect of role when postures are sufficiently salient” (p. 100). Thus, researchers have argued
that the benefits of power poses should be unaffected by psychological awareness as well
as other power information such as hierarchical role.

However, the argument that power poses can override other power-related informa-
tion has had only mixed empirical support. Huang et al. (2011) found that expansive (vs.

70constrictive) poses increased the activation of power-related concepts and led partici-
pants to take more risks, regardless of whether they had been assigned to the role of a
subordinate or a manager in an unrelated laboratory task. One shortcoming of this study
is that they did not attempt to create situations where the combination of role informa-
tion and pose would naturally occur, making their manipulation of role a highly artificial

75one. Cesario and McDonald (2013) addressed this issue in an experiment where partici-
pants held expansive or constrictive poses and then imagined themselves in a dominant
or submissive role that would realistically co-occur with the pose. In this case, only
information about role influenced risk taking. These results suggest that power poses
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might not have a direct connection to power and that current theories based solely on
80the embodiment literature might be inadequate to understand their effects.

An alternative interpretation of the effect of expansive poses on power comes from
the priming literature. Insofar as holding expansive poses prime power-related concepts,
the priming account suggests that individuals might attribute those cognitions to their
own personal feelings, in line with the mood-as-information model (Schwarz & Clore,

851983, 2007). This would lead to the typical finding that those who hold expansive poses
(vs. constrictive) feel and act more powerfully. However, if informed that the poses
might influence their thoughts and behaviors, individuals might discount those feelings
when making judgments or decisions and not act in powerful ways. This would suggest
that the effectiveness of power poses would actually be attenuated or even eliminated

90when participants are aware of the function of the pose.
Although no power pose experiment has directly manipulated awareness, evidence

from Ranehill et al. (2015) is consistent with the possibility that awareness eliminates the
effectiveness of power poses. Participants were told that the researchers were interested
in “whether physical position influences hormone levels and behavior” (p. 654). Under

95these circumstances, no changes in hormone levels or risky gambling behavior occurred
as a function of pose.1

In contrast, knowing the function of power poses might actually increase their
effectiveness. This could occur for a variety of reasons: (1) participants might try to fit
their behavior to confirm the effects of power poses (i.e. demand characteristics), (2)

100power-related concepts may be more accessible and thus more likely to be activated
and influence behavior, or (3) there could be a placebo effect (participants think that
they are more powerful even though the pose manipulation does not have an effect).
Based on this logic, the demand/placebo account suggests that power poses may be
even more effective when participants are aware of their intended function.

105In sum, there are at least three different accounts of how awareness might influence
the effectiveness of power posing. According to a direct-effect account, awareness should
not moderate the effects of power poses because of the unmediated link between size
and power. In contrast, according to a priming account, awareness of the function of
power poses might reduce or eliminate their effectiveness insofar as individuals discount

110the feelings they experience. Finally, a demand/placebo account suggests that power
poses might be even more effective when participants are aware of their function,
through some combination of demand characteristics, increased accessibility of power
concepts, and/or placebo effect.

According to the principles of strong inference (Platt, 1964), we manipulated aware-
115ness of the function of power poses in order to test which account best explains the

data. Having a correct theoretical model that accurately predicts when power poses will
be effective is crucial for understanding when they will be effective in realistic circum-
stances like job interviews, as described next.

Does power pose research have external validity?

120Another unanswered question in the power pose literature is whether the current work has
the external validity necessary to generalize to real-world situations. In a typical power pose
experiment, participants hold an expansive or constrictive pose and then complete a variety
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of tasks designed to measure power (e.g. risky gambling, abstract thinking). In addition to
feeling more powerful, participants typically act in ways consistent with possessing power

125(e.g. gambling more, thinking abstractly). While these measures clearly indicate that poses
influence the psychological experience of being powerful, they do not actually assess
whether the poses have any behavioral benefit in situations such as interviewing for a job,
speaking in public, or disagreeing with a boss. This is extremely important considering the
strength of the claims that power poses have “real-world, actionable implications” that

130enable a person to “instantly become more powerful” (Carney et al., 2010, p. 1363).
In one notable exception, Cuddy et al. (2015) measured performance in a mock job

interview. They found that participants who posed expansively outperformed partici-
pants who held constrictive poses. This evidence is suggestive that power poses might
have benefits outside the laboratory. However, given the small sample size associated

135with this single study (n = 61), there is still a great deal of uncertainty surrounding the
reliability, generality, and size of the effect. Furthermore, participants were not told the
purpose of the pose, again raising the question of whether the poses are effective in
more realistic circumstances where participants know what the pose is supposed to do.

The present research

140The current research had three goals. First, we tested whether power poses are effective
under more ecologically valid circumstances by manipulating whether participants are
aware of the function of the pose. This test is crucial considering the mismatch between
how power poses are tested in the lab (where participants are unaware of the function
of the pose) compared to how they are used outside the lab (with conscious intent). In

145doing so, we tested which theoretical model best accounted for power pose effects (i.e.
direct effect, priming, or demand/placebo).

Second, we tested whether or not power poses directly benefit performance under
more realistic circumstances (i.e. in a mock interview), compared to more traditional
measures of power from the literature (i.e. feelings of power, risky gambling). Risky

150gambling decisions have been used in previous power pose research (e.g. Carney et al.,
2010; Cesario & McDonald, 2013; Huang et al., 2011) as an indicator of power in light of
evidence that powerful people are more likely to take risks across a variety of situations
(Anderson & Galinsky, 2006; Galinsky, Gruenfeld, & Magee, 2003).

Finally, we collected a large sample of data in order to provide more precise estimates
155of the size of the effects of power poses.

Method

Design and participants

Our experimental design closely replicated and extended the design of Carney et al.
(2010) by crossing the original power pose manipulation with a manipulation of parti-

160cipant awareness of the function of power poses. Thus, the study had a 2 (pose: high vs.
low power) by 2 (awareness: aware vs. unaware) between-subjects design. Participants
were 292 native English-speaking undergraduates from Michigan State University (65.4%
female; 77.4% White).
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Exclusion criteria
165As preregistered, nine participants were excluded from the analyses for moving from

their assigned pose continuously for more than 30 s over the course of the 2- or 5-min
pose period, and four participants were excluded for reporting holding a pose while
watching the TED talk. Therefore, the final sample size was 279. However, because not
all participants completed all measures, sample sizes in each analysis vary slightly across

170outcome measures. We report power analyses for each analysis before interpreting the
results. Although we did not attain our preregistered sample size (N = 300) due to time
constraints, the achieved sample size granted us high levels of power (above 94%) to
detect the original effect sizes reported by Carney et al. (2010) and Cuddy et al. (2015).

Procedure

175The experimental script used in the current study is contained in the supplemental
materials.

In the unaware conditions, the materials and procedure closely followed Carney et al.
(2010) with two exceptions: (1) participants did not provide saliva samples for hormone
analysis and (2) they completed an additional speech task. First, participants were given

180a cover story that the study was about how people remember and hold physical
positions while doing various tasks (see Cesario & McDonald, 2013). Participants were
then randomly assigned to hold two expansive or constrictive poses for 1 min each
while forming impressions of faces.

After posing, participants completed a risky gambling task and a modified version of
185the Trier Social Stress Test (TSST) (Kirschbaum, Pirke, & Hellhammer, 1993). In this task,

they prepared a speech for a mock interview while in an expansive or constrictive pose
(this pose was always consistent with the first set of poses). Finally, they delivered the
speech to an experimenter (Cuddy et al., 2015), completed a self-report measure of
feelings of power, and reported whether they had knowledge of research on power

190poses prior to their laboratory session.
The aware condition was identical to the unaware condition but a cover story was not

used. Participants first watched excerpts from a TED talk explaining the benefits of
power poses (Cuddy, 2012).2 The video described that holding constrictive poses
makes individuals feel less powerful, whereas holding expansive poses makes individuals

195feel more powerful and translates into better outcomes. Participants were explicitly
asked not to hold any poses shown in the video; any participants who reported doing
so were excluded from the analyses. After the video, the experimenter explained that
the study concerned whether holding certain poses increased power and resulted in
better outcomes. Participants then held poses and completed the same outcome

200measures (i.e. risky gambling task, mock interview task, and feelings of power) as
those in the unaware condition.

Experimenters were not blind to the function of power poses because the awareness
manipulation required the experimenter to inform the participant of the function of
power poses. However, experimenters were not informed of the predictions regarding

205the interaction between awareness and pose. Furthermore, independent coders blind to
condition and hypothesis rated the mock interview, making it less likely that demand
characteristics contaminated those measures.
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Initial power pose manipulation

Participants were randomly assigned to hold two expansive or constrictive poses from
210Carney et al. (2010; see Figure 1), for 1 min each. Experimenters assisted participants to

make sure that they were in the correct position. While holding the poses, participants
were asked to form impressions of five male and five female faces (obtained from Dr.
Dana Carney) as a filler task.

Risk-taking measure

215After posing for 2 min, participants completed a modified version of the risk-taking
measure used in Carney et al. (2010). Participants were given two tickets to a raffle for a
$50 gift card to a local store. They were told that they could either keep their two tickets
to the raffle or they could role a die for a 50/50 chance of either winning two more
tickets or losing them all. Participants made their decision but did not actually roll the

220die until the end of the experiment, to control for any effects that winning or losing
might have on subsequent behavior.

Figure 1. Top: Constrictive poses used in the initial pose manipulation (a and b), and before the
interview (c). Bottom: Expansive poses used in the initial pose manipulation (d and e), and before
the interview (f).
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Job interview task

After the gambling task, participants gave an impromptu interview based on a
modified version of the TSST (Kirschbaum et al., 1993) used by Cuddy et al. (2015).

225Participants were first positioned into the expansive or constrictive poses used in
Cuddy et al. (2015; see Figure 1); pose type (i.e. constrictive or expansive) always
matched what pose the participant was assigned to earlier in the experiment. They
held this position for 1 min. Next, they were told to imagine that they were about to
interview for their dream job and had 5 min to prepare a 5-min speech while

230maintaining the pose. Furthermore, to increase the stakes so as to better approx-
imate an interview context, experimenters explained that the highest rated interview
would win an additional $50 gift card to a local store.

After posing during the 5-min preparation period, participants were told to stand
freely and give a videotaped 5-min speech to the experimenter. The experimenter wore

235a lab coat, displayed flat affect, and said “Please continue” if the participant stopped for
more than 10 s. If the participant stopped talking for 10 s again, the experimenter asked
one of three prompt questions (e.g. “please give more detail about anything you just
talked about”; see supplemental materials).3 These procedures regarding experimenter
etiquette are used in the TSST (Kirschbaum et al., 1993) and make it particularly

240challenging because participants do not receive the real-time feedback they would in
a typical interview.

To calculate measures of overall performance and hireability, 244 independent judges
(a separate sample of undergraduate students; 66.8% female, 68.9% White) rated the
speeches. Each judge rated four randomly selected speeches on a 3-point scale of

245hireability (1 = no, 2 = maybe, 3 = yes), a 7-point scale of overall performance ranging
from 1 (awful) to 7 (amazing), and a 7-point scale of body expansiveness ranging from 1
(very constrictive) to 7 (very expansive). The latter measure was used to test for effects of
posture on interviews (Cuddy et al., 2015). At least three independent judges evaluated
each speech, and the ratings from the first three judges were averaged to form indexes

250of hireability (intra-class r = .33, 95% CI [.25, .41]), performance (intra-class r = .40, 95% CI
[.32, .48]), and body expansiveness (intra-class r = .24, 95% CI [.16, .33]). All judges were
blind to condition and hypotheses.

Feelings of power

After giving their speech, participants reported how powerful they felt using the
255scale items reported in Cuddy et al. (2015). Participants reported how powerful, in

charge, dominant, like a leader, and in control they felt on a scale from 1 (not at all)
to 5 (a lot). As pointed out by a reviewer, power poses closely resemble poses
associated with the emotional experience of pride (Tracy & Robins, 2004). This raises
the question of whether pride might explain the relation between poses and mea-

260sures of power. To explore this possibility, participants also completed the seven-
item authentic pride scale on the same 5-point scale (e.g. accomplished, successful;
α = .94, 95% CI [.93, .95]; Tracy & Robins, 2007).
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Prior knowledge of power poses

Given the ubiquity of the power pose effect in public circles, it was possible that people
265were aware of power pose research despite being in the unaware condition. Thus, all

participants answered yes or no to the following questions: “Were you aware of research
on power poses before today?” “Have you seen the TED talk on power poses before?”
and “Have you heard about power poses from some other source, such as a book,
television, or friend before today?”

270Results

Preregistered analyses

Manipulation check
As a manipulation check,4 we first tested whether participants felt more powerful after
holding expansive versus constrictive poses. A post-hoc power analysis assuming an

275effect size d = 0.94 (Carney et al., 2010) with an alpha level of .05 indicated that we had
99.9% power to detect an effect for the unaware participants. Feelings of power were
operationalized as the average of how “powerful” and “in-charge” participants felt, r
(280) = .79, 95% CI [.74, .83], p < .001.

A factorial ANOVA was conducted to test whether pose, awareness, and their
280interaction affected the subjective experience of power.5 This analysis revealed that

participants in the expansive conditions (M = 2.73, SD = 1.05) did not feel significantly
more powerful than those in the constrictive conditions (M = 2.58, SD = 1.00), F(1,
265) = 1.55, p = .214, d = 0.16, 95% CI [−0.08, 0.39]. Those in the aware conditions
(M = 2.70, SD = 1.02) did not feel significantly more powerful than those in the

285unaware conditions (M = 2.62, SD = 1.04), F(1, 265) = 0.43, p = .511, d = 0.08, 95% CI
[−0.16, 0.32]. Finally, there was no interaction between awareness and pose, F(1,
265) = 1.14, p = .287, η2p<:01, 90% CI [.00, .03].6 Descriptive statistics for all four
conditions in this analysis and subsequent preregistered analyses can be found in
Tables 1 and 2. While these results suggest that power poses were not an effective

290way of manipulating power, one possibility is that performing a difficult speech may
have reduced any feelings of power that were elicited by the poses. We investigate
this further in the exploratory analyses.

Main tests

Risk taking
295We first tested whether pose influenced willingness to take a risky (double or nothing)

gamble. To test this, a factorial logistic regression was performed on the gambling decision
(0 = no gamble; 1 = gamble). A post-hoc power analysis assuming an effect size ϕ = .30 and
an alpha level of .05 with two-sided significance tests (Carney et al., 2010) indicated that we
had 94.4% power to detect the original effect (i.e. the effect of pose for participants in the

300unaware condition). The analysis suggested no differences between those who held
expansive (68.8% chose to gamble) and constrictive poses (61.6% chose to gamble),
b = 0.16, z = 1.26, p = .210, OR = 1.17, 95% CI [0.91, 1.51], no differences between those
who were aware (62.5%) and unaware (67.9%), b = −0.12, z = −0.93, p = .354, OR = 0.88,
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95% CI [0.69, 1.14], or an interaction between awareness and pose, b = −0.03, z = −0.20,
305p = .839, OR = 0.97, 95% CI [0.76, 1.25], on risk-taking behavior. These results suggest that

power poses did not influence risk taking, a correlate of powerful decision-making.

Hireability and performance
To test whether pose, awareness, and their interaction affected hireability and job
interview performance, we performed separate factorial ANOVAs with Bonferroni cor-

310rected alpha levels (i.e. α = .025). Hireability and performance scores were computed as
the average of ratings from the first three independent judges. Post-hoc power analysis
indicated that we had 98.4% power to detect the original effect on performance
(d = 0.73) and 96.8% power to detect the original effect on hireability (d = 0.68;
Cuddy et al., 2015).

315The analysis of job interview performance showed no evidence of differences
between those who held expansive (M = 3.78, SD = 1.24) and constrictive poses
(M = 3.88, SD = 1.23), F(1, 242) = 0.38, p = .537, d = −0.08, 95% CI [−0.33, 0.17], no
differences between those who were aware (M = 3.87, SD = 1.24) and unaware (M = 3.78,
SD = 1.24), F(1, 242) = 0.32, p = .573, d = 0.07, 95% CI [−0.18, 0.32], or an interaction

320between awareness and pose, F(1, 242) = 1.05, p = .308, η2p<:01, 90% CI [.00, .03].
Similarly, hireability judgments did not differ between those in the expansive
(M = 2.10, SD = 0.56) and constrictive conditions (M = 2.15, SD = 0.56), F(1,
242) = 0.41, p = .521, d = −0.09, 95% CI [−0.34, 0.16], or between those in the aware
(M = 2.12, SD = 0.58) and unaware conditions (M = 2.13, SD = 0.54), F(1, 242) < 0.01,

Table 1. Means, standard deviations (or percentages), and number of participants per condition for
the preregistered analyses with the full sample.

Aware Unaware

Expansive Constrictive Expansive Constrictive

M SD N M SD N M SD N M SD N

Feelings of power 2.85 1.06 65 2.55 0.96 66 2.63 1.04 70 2.60 1.04 68
Gambling behavior 65.67%a 67 59.42%a 69 71.83%a 71 63.77%a 69
Performance 3.74 1.35 59 4.01 1.11 59 3.81 1.14 64 3.76 1.33 64
Hireability 2.07 0.61 59 2.18 0.55 59 2.14 0.51 64 2.12 0.58 64
Body expansiveness 3.77 0.98 59 3.63 1.20 59 3.68 1.12 64 3.52 1.11 64

aPercentage of participants who chose to gamble.

Table 2. Means, standard deviations (or percentages), and number of participants per condition for
the preregistered analyses with participants in the unaware conditions.

Had prior knowledge No prior knowledge

Expansive Constrictive Expansive Constrictive

M SD N M SD N M SD N M SD N

Feelings of power 2.59 1.08 32 2.54 1.16 23 2.66 1.02 38 2.63 0.99 45
Gambling behavior 59.38%a 32 69.57%a 23 81.58%a 38 62.22%a 45
Performance 4.01 0.95 31 3.84 1.33 23 3.64 1.30 32 3.71 1.35 41
Hireability 2.19 0.51 31 2.17 0.56 23 2.09 0.52 32 2.09 0.59 41
Body expansiveness 3.67 0.98 31 3.71 1.13 23 3.67 1.27 32 3.41 1.10 41

aPercentage of participants who chose to gamble.
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325p = .963, d = −0.01, 95% CI [−0.26, 0.24], and there was no interaction effect, F(1,
242) = 0.80, p = .371, η2p<:01, 90% CI [.00, .03]. In sum, there was no evidence that

power poses improved performance in a realistic situation in which they would likely be
used outside the laboratory.

Secondary tests

330Body expansiveness
Following the preregistered analysis plan, we also tested whether power poses affected body
expansiveness during the interview, as rated by independent judges. This secondary test
addresses whether any improvements in performance might be due to changes in posture
that carry over from the pose held before the interview. To test this, we performed a factorial

335ANOVA with pose, awareness, and their interaction as predictors. Body expansiveness did not
differ between those in the expansive (M = 3.72, SD = 1.05) and constrictive conditions
(M = 3.57, SD = 1.15), F(1, 242) = 1.12, p = .292, d = 0.13, 95% CI [−0.12, 0.38], did not differ
between those who were aware (M = 3.70, SD = 1.09) and unaware (M = 3.60, SD = 1.11), F(1,
242) = 0.55, p= .460, d= 0.09, 95% CI [−0.16, 0.34], and therewas no interaction between pose

340and awareness, F(1, 242) < 0.01, p = .958, η2p<:01, 90% CI [.00, <.01]. Thus, there was no
indication that poses changed participants’ posture during their interview.

Prior knowledge of power poses
In recent years, research on power poses has received widespread media attention
(Cuddy, 2012, 2015). The widespread attention raises an important concern that parti-

345cipants randomly assigned to the unaware condition might nevertheless have heard of
the effects of power poses before coming into the laboratory. To address this issue, we
repeated the previous analyses among only participants in the unaware conditions using
their reports of prior knowledge as the index of awareness. Following our preregistered
protocol, we considered participants as having no prior knowledge if they answered no

350to all three questions about their prior knowledge of power poses. Participants with no
prior knowledge were compared to those who answered yes to at least one of the
questions. Out of the 142 participants in the unaware condition, 87 (61.3%) reported
having no knowledge of power poses. These analyses did not reveal significant effects of
pose, prior knowledge, or their interaction on any of the dependent variables (see test

355statistics in Table 3 and effect sizes in Table 4).7

Relationship between power and pride
The final preregistered analysis concerns whether the effects of power poses might be
explained by enhanced feelings of pride. Although there was no effect of power poses
on any of the outcomes measured, feelings of power and pride were strongly correlated

360in the current study, r(267) = .73, 95% CI [.67, .78], p < .001. Thus, it is possible that
power poses might exert their influence through feelings of pride or that these mea-
sures are tapping into the same, single underlying construct.

In sum, the effect of power poses on feelings of power, risk taking, and performance
is likely much smaller than previous studies have estimated. Furthermore, the effects of

365power poses do not seem to be sensitive to whether participants are aware of their
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function. However, the validity of this argument for finding a moderating effect of
awareness may ultimately depend on finding a significant effect of power poses, a
point we return to in the Discussion.

Exploratory analyses

370Given the pattern of null results we found using our experimental method, there are
several concerns readers might have about the internal validity of our results. For
instance, the order in which participants completed the measures may have weakened
some of the effects of power poses. Also, the judges’ ratings may not have been
sufficiently reliable or valid to detect power pose effects. To address these questions

375and further understand the nature of our findings, we conducted a number of explora-
tory analyses.

In the current study, the power pose manipulation had no significant effect on
feelings of power, which has been used as a manipulation check (Cuddy et al., 2015).
However, we note that the only other study in which participants completed an inter-

380view paradigm before answering the manipulation check likewise did not find a sig-
nificant effect of power posing on feelings of power at conventional alpha levels
(p = .076; Cuddy et al., 2015). There are likely many reasons why the effects of power
poses on feelings of power were not significant. One potential reason may be that
feelings of power were collected after a challenging and stressful task (i.e. TSST). Thus,

385feelings of power may have been affected by merely engaging in such a task. Indeed,
during and after the interview, many participants reported feeling anxious, awkward,
and uncomfortable. These thoughts may have influenced their feelings of power.

To test this question, we examined measures of central tendency as well as the
distribution for the aggregated feelings of power measure. We found that the mean

Table 3. Test statistics for the preregistered analyses with participants in the unaware conditions.
Pose Prior knowledge Prior knowledge × pose

Feelings of power F(1, 134) = 0.04, p = .847 F(1, 134) = 0.16, p = .694 F(1, 134) = 0.01, p = .944
Gambling behavior b = 0.14, z = 0.70, p = .486 b = −0.20, z = −1.00, p = .315 b = −0.36, z = −1.85, p = .065
Performance F(1, 123) = 0.02, p = .891 F(1, 123) = 1.38, p = .243 F(1, 123) = 0.29, p = .593
Hireability F(1, 123) = 0.01, p = .912 F(1, 123) = 0.91, p = .341 F(1, 123) = 0.01, p = .939
Body expansiveness F(1, 123) = 0.40, p = .530 F(1, 123) = 0.63, p = .429 F(1, 123) = 0.53, p = .470

Effects for performance and hireability were considered significant at α = .025.

Table 4. Effect sizes for the preregistered analyses (Table 3) with participants in the unaware
conditions.

Pose Prior knowledge Prior knowledge × pose

ES 95% CI ES 95% CI ES 90% CI

Feelings of power d = 0.03 [−0.30, 0.37] d = −0.07 [−0.41, 0.27] η2p<:01 [.00, <.01]
Gambling behavior OR = 1.15 [0.78, 1.68] OR = 0.82 [0.56, 1.21] OR = 0.70 [0.47, 1.02]a

Performance d = 0.04 [−0.31, 0.39] d = 0.20 [−0.15, 0.55] η2p<:01 [.00, .04]
Hireability d = 0.02 [−0.33, 0.37] d = 0.17 [−0.19, 0.52] η2p<:01 [.00, <.01]
Body expansiveness d = 0.09 [−0.26, 0.44] d = 0.13 [−0.22, 0.48] η2p<:01 [.00, .04]

ES: effect size; CI: confidence interval. aConfidence intervals for odds ratios are all 95%.
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390feeling of power was significantly below the midpoint of the scale (3.00) for both
expansive (M = 2.73, SD = 1.05, t(134) = −2.94, p = .004, d = −0.26) and constrictive
conditions (M = 2.58, SD = 1.00, t(133) = −4.89, p < .001, d = −0.42), indicating that
participants felt generally less powerful in both conditions (see Figure 2 for distributions
in each condition). Although the power pose conditions did not differ in their feelings of

395power, it is possible that giving a difficult speech overwhelmed any changes in feelings
of power that resulted from posing.

Another concern is that the measures used in the current study did not reliably assess
the constructs of interest. For instance, only two items comprised the feelings of power
measure used in Carney et al. (2010) and the present study. Despite significant findings

400in previous studies, it is possible that our measure was an insufficiently reliable indicator
of feelings of power and thus contributed to our null results. We did, however, collect
data on the feelings of power measure used by Cuddy et al. (2015) which includes three
additional indicators of power, therefore providing a more reliable assessment of the
construct (α = .93, 95% CI [.92, .95]). Even with this more reliable measure, feelings of

405power did not significantly differ between those in the expansive (M = 2.80, SD = 1.06)
and constrictive conditions (M = 2.65, SD = 0.94), F(1, 265) = 1.41, p = .236, d = 0.15, 95%
CI [−0.09, 0.39], nor between those in the aware (M = 2.76, SD = 1.01) and unaware
conditions (M = 2.69, SD = 1.00), F(1, 265) = 0.26, p = .608, d = 0.06, 95% CI [−0.18, 0.30],
and there was no interaction between awareness and pose predicting feelings of power,

410F(1, 265) = 1.20, p = .274, η2p <:01, 90% CI [.00, .03]. Additional descriptive statistics for
these and subsequent exploratory analyses can be found in Tables S4 and S5.

Similarly, another possible concern is that the ratings made by untrained judges did
not reliably assess participants’ performance and hireability. To examine this, we con-
ducted intra-class correlations of the three ratings used. These revealed a substantial

415agreement between judges for performance ratings (intra-class r = .40, 95% CI [.32, .48]),
hireability ratings (intra-class r = .33, 95% CI [.25, .41]), and somewhat less for body
expansiveness ratings (intra-class r = .24, 95% CI [.16, .33]). In addition, for 77% of the

Figure 2. Histogram for the two-item measure of feelings of power for participants in the con-
strictive (left) and expansive (right) conditions.
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interviews, we also had a fourth rater. Ratings by the four judges displayed slightly larger
reliability for performance (intra-class r = .41, 95% CI [.34, .48]), hireability (intra-class

420r = .33, 95% CI [.26, .40]), and body expansiveness (intra-class r = .26, 95% CI [.19, .33]).
Analyzing the data with these additional ratings did not support the effectiveness of
power poses (see Table S6 for test statistics and Tables S7 and S8 for effect sizes and
confidence intervals).

Finally, although the judge’s ratings may have been sufficiently reliable, it is possible
425that they failed to accurately assess the relevant constructs that affected by manipula-

tions of power. In other words, although there may have been substantial agreement
among raters, their judgments may not have actually assessed performance and hire-
ability. Instead, they may have tracked less relevant factors (e.g. attractiveness, like-
ability). One way to examine the validity of the ratings is to gauge their association with

430participants’ self-reports. If both the participants and the judges had insight into the
participants’ performances, then the participants’ feelings of pride (e.g. accomplishment,
success) after their speech should be related to the judges’ assessments of performance.
As predicted, the judges’ ratings of performance (r(242) = .39, 95% CI [.28, .49], p < .001)
and hireability (r(242) = .31, 95% CI [.19, .42], p < .001) were correlated with the authentic

435pride subscale. In addition, the judges’ performance (r(242) = .40, 95% CI [.29, .50],
p < .001) and hireability ratings (r(242) = .35, 95% CI [.23, .45], p < .001) were also
associated with the five-item power index, suggesting that their ratings assessed the
intended constructs that would have been affected by power-related manipulations if
they were effective in doing so.

440Based on these exploratory analyses, we see little reason to suspect that the null
findings we observed for the effectiveness of power posing are due to methodological
or measurement problems in our study.

Discussion

Previous research indicates that holding expansive postures in the laboratory increases
445feelings of power, risk tolerance, and performance in mock job interviews. Given these

results, researchers proposed that power posing might benefit individuals outside the
laboratory (Carney et al., 2010; Cuddy et al., 2015). Using a high-powered sample, we
tested whether individuals could benefit from power posing in more realistic circum-
stances in which they were aware of its purported effects. We did not find evidence that

450they made individuals feel more powerful, engage in more risks, or improve their
performance in a mock job interview. Despite three different theoretical accounts of
how awareness might influence the effect of power poses, we did not find evidence that
power poses were effective under any circumstances. While we stress that no one single
study can ever conclusively bolster or refute an effect, our work does not support the

455idea that power poses are an effective way to help people act more powerfully.
In addition to testing the moderating role of awareness, a major strength of our study

was the inclusion of a mock interview. This task is crucial because it allowed us to test
whether power poses have statistically detectable effects in the kinds of realistic situa-
tions that researchers have touted their benefits for (e.g. Carney et al., 2010). Although

460some work has found initial evidence that expansive poses might improve interview
performance (Cuddy et al., 2015), this evidence was based on a small sample, and
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performance was scored by a single rater. Our study improved upon this design by using
a larger sample with four times as many participants (N = 246 vs. 61) and included
multiple raters with high degrees of inter-rater agreement. Our results showed no

465support for the effectiveness of power poses on interview performance.

Internal validity concerns

A common justification for discrepancies among replications and original studies, espe-
cially when those replications produce null results, is that the replication did not meet
the necessary conditions to find the effect. Sometimes, these “hidden” moderators are

470unknown or otherwise unspecified in the original studies. Therefore, below, we discuss
some differences between our study and the work it is based on (Carney et al., 2010) in
order to comment on the internal validity of our study and discuss possible moderators
of the power pose effect.

The main difference between our procedure and Carney et al. (2010) is that
475participants did not complete a self-report measure of power directly after they

completed the risk-taking measure. The reason for this change was that we did not
wish to alert participants in the unaware condition to the relationship between the
poses and power. Instead, participants completed the self-report measure of power
after they gave their mock interview. As discussed in the exploratory analyses, this

480may have attenuated the effects of power poses on feelings of power. However, this
change was consistent with the procedures employed in a later study by Cuddy et al.
(2015). Similarly, Cuddy et al. (2015) did not find effects of power poses on feelings
of power at conventional alpha levels after completing the mock interview, and the
point estimate of effect size for power poses was half as large as when no speech

485was given; d = 0.46 versus d = 0.94 (Carney et al., 2010). These data suggest that the
stressful interview itself may influence feelings of power, overriding the effect of
power poses.

Another important difference is that we used three untrained judges per video to
evaluate performance on the mock interviews, as opposed to a single trained judge

490(Cuddy et al., 2015). Using one trained judge in the study was not feasible given the
large number of videos we collected from participants. We believe that our approach
was not problematic because judges made global evaluations (i.e. hireability and
performance), rather than specific judgments that would require training. Given that
interview performance is somewhat subjective, ratings from more judges give more

495stable estimates of performance. Furthermore, intra-class correlations between
judges’ ratings indicated high reliability – the judges agreed substantially on their
ratings of the interviewees. Those ratings were also correlated with participants’ own
reports of both pride and power, suggesting that they were accurately assessing the
constructs of interest. Thus, we think it is unlikely that our different rating system

500might have somehow been an unreliable or invalid measure of interview
performance.

There will always be subtle differences between replications and original studies that
can account for discrepancies in results. For instance, participants posed twice during
our study, and it may be that the effect is substantially weakened after posing the first
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505time. Also, power poses may only be effective in interviews with trained judges. While
these and other differences could moderate the effects in the current study, one must
consider what they mean for the practical use of power poses. If these variables or
others were shown to moderate the effects of power poses, it would greatly limit the
situations they would be useful in, and thus their practical application.

510Limitations and future directions

Once criticism of the current set of studies is that the mock interview design lacks
externally validity because no job was actually on the line. Despite this difference, the
task was psychologically engaging, as judged by participants’ reports of its difficulty as
well as an exploratory analysis of their feelings of pride. It is perhaps unsurprising, then,

515that the best predictor of participants’ feelings of power after the interview was not how
they posed, but their actual performance as rated by outside observers. Because the vast
majority of expansive and constrictive participants felt relatively powerless after the
interview, this suggests that any effects of power poses were wiped out by the stress of
the interview.

520This raises the possibility that power poses might have an immediate effect on the
psychological experience of power that lasts until a challenging situation arises. Future
research could test this by having participants hold power poses and then assessing
feelings of power before and after a mock interview. We suspect that – consistent with
past research – expansive posers would feel more powerful before the interview than

525constrictive posers. After the interview, both groups would feel equally less powerful, as
was found in the current study. This finding would be especially important because if
the effects of pose are eliminated in a low stakes situation like a mock interview, it
would be highly unlikely that they would have a positive benefit in an actual interview,
where arousal and anxiety are much higher.

530Our study was also designed to test whether power poses would be effective if an
individual was aware of their effects. However, we did not find that power poses were
effective under any circumstances. While it is possible to conclude that our test of
awareness was not informative because we did not find a significant effect of power
pose, we believe that this would be short sighted. Our study adds to the list of power

535pose replications that have not found the predicted effects of pose (e.g. Ranehill et al.,
2015). In fact, since this article was preregistered, another highly powered (N = 305)
direct replication of power pose research failed to find an effect of pose on risky
gambling behavior or behavior in an economic game (Garrison, Tang, & Schmeichel,
2016). Additionally, and contrary to predictions, in this study, posing expansively actually

540made participants feel less powerful than when they posed constrictively. Given this
evidence, it may be that the current theory of power poses does not specify all
necessary conditions for finding the effect. Future research should test revised theories
that can explain and predict how subtle aspects of the situation may reduce the effect of
power poses. These revised theories might find that – in some circumstances – there

545might be psychological and behavioral benefits of power poses. However, if the benefits
of power poses are restricted by situational features, such as how stressful a situation is,
their applications may not be as widespread as has been suggested.
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Conclusion

We are encouraged by the growing popularity of replication research and use of
550preregistration. This special issue is unique because experts in the power pose

literature reviewed all studies before they started. After taking into account the
suggestions of experts, the studies were preregistered, “locking in” the revised
protocols for data collection, analysis, and reporting. Because publication was
dependent on the strength of the experimental method rather than the study

555results, there was no incentive to find a particular result. We believe that this is a
positive direction for research on power poses and social psychology more gen-
erally. We hope that researchers investigating power poses will continue to seek
expert advice and conduct highly powered preregistered studies while replicating
methods across multiple laboratories.

560Practically speaking, low power individuals have limited access to valued
resources, which makes it difficult for them to obtain desired goals. Developing a
simple intervention like power posing that could help them obtain these goals has a
strong egalitarian appeal. However, for an intervention to be widely disseminated, its
effectiveness must first be demonstrated and the conditions under which it works

565(and does not work) must be identified. Given the results of our study and other
replications (Garrison et al., 2016; Ranehill et al., 2015), it seems likely that the effect
of power poses is much smaller than previously assumed and may be sensitive to
unknown contextual variables. We recommend researchers stop unilaterally suggest-
ing that power poses will allow people to obtain desired outcomes until definitive

570and supportive research is established.

Notes

1. A recent review also suggested that awareness might reduce the effectiveness of power poses
(Carney, Cuddy, & Yap, 2015).

2. To reduce demand characteristics (Weber & Cook, 1972), parts of the TED talk were removed that
575reference findings relevant to the current experiment (e.g. behavior in the gambling task).

3. These standardized questions were not in the preregistered protocol; however, it was appar-
ent very early in data collection that participants would otherwise not speak for the full 5 min
if they were not prompted to continue when they stopped talking.

4. Past work has used changes in the subjective experience of power as both an outcome and as
580a manipulation check. We are agnostic to this issue but defer to more recent studies that

characterize it as a manipulation check (e.g. Cuddy et al., 2015).
5. There was no evidence for heterogeneity of variance in any of the analyses prior to conduct-

ing the factorial ANOVAs.
6. We report 90% confidence intervals for partial eta-squared because, contrary to 95% CIs, they

585exclude zero when one-sided tests, such as the F test, are significant (Smithson, 2001).
7. We also compared participants in the aware and unaware conditions who reported having no

prior knowledge. Still, there were no significant effects (Tables S1–S3).
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