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Power Moves Beyond Complementarity:
A Staring Look Elicits Avoidance in

Low Power Perceivers and Approach

in High Power Perceivers

Mario Weick', Cade McCall?, and Jim Blascovich®

Abstract

Sustained, direct eye-gaze—staring—is a powerful cue that elicits strong responses in many primate and nonprimate species.
The present research examined whether fleeting experiences of high and low power alter individuals’ spontaneous responses
to the staring gaze of an onlooker. We report two experimental studies showing that sustained, direct gaze elicits spontaneous
avoidance tendencies in low power perceivers and spontaneous approach tendencies in high power perceivers. These effects
emerged during interactions with different targets and when power was manipulated between-individuals (Study 1) and
within-individuals (Study 2), thus attesting to a high degree of flexibility in perceivers’ reactions to gaze cues. Together, the
present findings indicate that power can break the cycle of complementarity in individuals’ spontaneous responding: Low
power perceivers complement and move away from, and high power perceivers reciprocate and move toward, staring

onlookers.
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The Iwatayama Monkey Park is a popular tourist attraction
near Kyoto, Japan. Visitors can get up close to wild Japanese
Macaque monkeys roaming freely in the park. In the absence
of any physical barriers, the park has issued guidelines to
keep visitors safe and to prevent conflicts with the animals.
This includes refraining from touching monkeys and throw-
ing stones. The number one advice, which features first and
foremost on all warning signs, is not to stare in the eyes of
the monkeys. Presumably, stares elicit what Kendon (1967)
described as an “unnerving experience,” causing monkeys to
confront onlookers (p. 48).

Macaques are of course not alone in their sensitivity to the
gaze of others. Eye-gaze plays a vital role in human social
cognition; a preference for engaging with the gaze of others
emerges from birth and is supported by distinct neurological
systems (e.g., Farroni, Csibra, Simion, & Johnson, 2002).
Gaze behavior also plays a critical role in the regulation of
social relations and interactions, including hierarchal rela-
tions of dominance and power. Tiedens and Fragale (2003)
popularized the notion that nonverbal expressions of domi-
nance (such as a staring look) elicit submissive gestures, cre-
ating a complementary pattern of spontaneous behaviors.
However, this contrasts with anecdotal evidence and studies
of animal behavior, which suggest that dominance displays

do not always go unchallenged. In the present article, we
propose that high power breaks the cycle of complementarity
and emboldens perceivers to reciprocate dominance-signal-
ing gaze cues. Below, we first review the social signaling
function of eye-gaze before turning our attention to the mod-
erating role of power.

Gaze and Social Cognition

People are remarkably attuned to the gaze of others (see
George & Conty, 2008, for a review). Direct gaze attracts
attention and facilitates the recognition and identification of
others (e.g., Conty, Tijus, Hugueville, Coelho, & George,
2006; Macrae, Hood, Milne, Rowe, & Mason, 2002).
Witnessing someone else gazing at us triggers activation in
the “social brain”—areas such as the medial prefrontal cortex
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that are implicated in mentalizing and outcome monitoring
(Kuzmanovic et al., 2009). Accordingly, gaze and gaze pro-
cessing play an important role in the development of normal
and abnormal social cognition (e.g., Baron-Cohen, 1995;
Langton, Watt, & Bruce, 2000).

The morphology of the eye—a white sclera surrounding
the darker colored iris—facilitates the processing of gaze and
gaze direction in humans (Kobayashi & Kohshima, 1997).
Nonhuman primates who do not have a white sclera nonethe-
less excel in recognizing whether someone else’s gaze is
directed at them (Emery, 2000). Emery (2000) surmised that
the signaling function of the eyes evolved as an adaptive
response to the increased sophistication of social structures
characterized by complex rank and dominance relations.
Consistent with this supposition, gaze presents a crucial tool
to communicate hierarchical relations and to exert control
over conspecifics both in humans and nonhuman primates
(e.g., Argyle & Dean, 1965).

In particular, sustained, direct eye-gaze—staring—is per-
ceived as a powerful cue (Argyle, Lefebvre, & Cook, 1974;
Heider, 1958) and elicits fear in many species, including non-
human primates, birds, lizards, and snakes (Gallup,
Cummings, & Nash, 1972; Hennig, 1977; Nahm, Perret,
Amaral, & Albright, 1997; Ristau, 1991; Skuse, 2003). A
clever demonstration of this derives from Ellsworth,
Carlsmith, and Henson (1972), who observed that car drivers
at intersections took off more quickly when confronted with a
persistent stare of onlookers. The power of sustained gaze is
perhaps unmatched by any other nonverbal cue and may
explain the widespread use of the staring “evil” eye in mythol-
ogy, or animals donning eye markings to fend off predators
(Hingston, 1933; Tomkins, 1963). Neurological studies pro-
vide converging evidence for the link between eye-gaze and
threat, showing that eye contact modulates the amygdala and
subcortical pathways implicated in fear responses (e.g.,
George & Conty, 2008; Skuse, 2003).

Of course, eye-gaze provides a much richer signal than
mere threat; direct gaze can be a sign of interest, affiliation,
attraction, love, or other benign intents (Abele, 1986; Exline,
1963; Exline & Winter, 1965; Kleinke, 1986). According to
Skuse (2003), this rich repertoire of social information is
engendered by neocortical systems that modulate phyloge-
netically older subcortical system in line with the context in
which the interaction takes place. Yet, the fact that high lev-
els of eye contact sometimes elicit a negative avoidance
response and sometimes do not remains a puzzling phenom-
enon; even more so considering the crucial role of eye-gaze
for social cognition. Variations between studies are signifi-
cant and point to moderating variables that are not well
understood. Previous studies established that factors such as
the orientation of the head (e.g., Vuilleumier, George, Lister,
Armony, & Driver, 2005), the duration of the gaze (e.g.,
Helminen, Kaasinen, & Hietanen, 2011), physical distance
(e.g., loannou et al., 2014), and the realism of the interaction
partner (Hietanen, Leppénen, Peltola, Linna-aho, & Ruuhiala,

2008) can alter individuals’ response to direct gaze. As dis-
cussed next, here we posit that the power of the perceiver can
explain differences in the way people react to high levels of
eye contact.

Power, Eye-Gaze, and Nonverbal
Behavior

Power refers to a person’s actual or perceived control over
others (see Fiske & Berdahl, 2007, for a review). Along with
status, which describes the possession of attributes that are
valued by others, power underpins the vertical dimension of
social relations (Magee & Galinsky, 2008). Relative to low
power individuals, high power individuals experience less
fear of being evaluated by others (Schmid & Schmid Mast,
2013) and thrive when the going gets tough (Kang, Galinsky,
Kray, & Shirako, 2015), presumably because they are chal-
lenged, not threatened (Scheepers, de Wit, Ellemers, &
Sassenberg, 2012). Conversely, low power individuals, rela-
tive to high power individuals, are more inclined to experi-
ence anxiety and distress (Chorpita & Barlow, 1998; Price,
1967) and are more keenly aware of constraints (Weick &
Guinote, 2010; Whitson et al., 2013), triggering vigilance
and caution (e.g., Anderson & Galinsky, 2006; Weick,
Guinote, & Wilkinson, 2011).

The aforementioned tendencies should create differences
between low and high power individuals’ spontaneous
responses to the gaze of others. People who are apprehensive
of others’ evaluations exhibit arousal and avoidance in
response to direct eye-gaze (Schneier, Rodebaugh, Blanco,
Lewin, & Liebowitz, 2011; Wieser, Pauli, Alpers, &
Miihlberger, 2009), whereas people with more secure disposi-
tions are much more comfortable with high levels of eye con-
tact (Helminen et al., 2011; see also Kendon & Cook, 1969;
Mobbs, 1968; Wiens, Harper, & Matarazzo, 1980). Thus, one
would expect low power perceivers, but not high power per-
ceivers, to display increased avoidance tendencies when con-
fronted with the sustained gaze of another individual.

High power perceivers may not only exhibit less avoid-
ance but even resolve to approach and confront onlookers.
Exline (1963) suggested that dominant individuals predis-
posed to assert themselves may treat high levels of eye con-
tact as a challenge and respond with approach tendencies
(see also Argyle & Dean, 1965; Fromme & Beam, 1974),
dovetailing findings by McCall and Singer (2015) who
observed that individuals keen to assert themselves are more
likely to engage in approach behavior. Other evidence indi-
cates that exposure to a single dose of testosterone—a sub-
stance found in greater concentration in high power
individuals (e.g., Dabbs & Dabbs, 2000)—causes individu-
als to maintain longer eye contact with staring faces pre-
sented below the threshold of conscious awareness (Terburg,
Aarts, & van Honk, 2012). Interestingly, Terburg and col-
leagues (2012) also observed that administering testosterone
did not affect individuals’ consciously experienced
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motivational states, suggesting that power may interact with
eye-gaze in an automatic fashion (see van Honk, Schutter,
Hermans, & Putman, 2004).

Moving beyond the literature on eye-gaze, dominance
displays are thought to elicit submissive nonverbal responses
(and vice versa). This pattern of complementarity supports
social structures and coordination and can imbue an individ-
ual’s spontaneous responses (e.g., Tiedens & Fragale, 2003).
Yet, one’s place in a given power structure is relative, requir-
ing dynamic shifting from submissive to dominant roles to
maintain the status quo (Anderson, Srivastava, Beer,
Spartaro, & Chatman, 2006). Moreover, power structures are
not permanent and can be challenged. Indeed, one function
of nonverbal behaviors is to negotiate hierarchical relations
in the moment (cf. Ellyson & Dovidio, 1985). Consequently,
it stands to reason that an individual’s actual or perceived
power can break the cycle of complementarity: While lower
power perceivers may complement the dominance displays
of others, high power perceivers may reciprocate such dis-
plays. Such a pattern in humans would be consistent with
animal studies that find submissiveness increases to the
extent that conspecifics occupy dissimilar ranks (Newton-
Fisher, 2004).

The Present Research

In the present research, we sought to examine if power mod-
erates the effects of sustained gaze on implicit approach and
avoidance tendencies. This work extends previous studies
that looked at enduring individual differences, notably trait
dominance (e.g., Fromme & Beam, 1974) and social anxiety
(e.g., Wieser et al., 2009), as determinants of individuals’
responses to direct gaze. Here, we focus on incidental power
as a contextual variable that may change individuals’
responses to gaze cues. A demonstration of this nature would
be important because it would unveil a new degree of flexi-
bility in the way eye-gaze regulates social relations and
behaviors. To probe this flexibility, we carried out two stud-
ies manipulating power between-individuals (Study 1) and
within-individuals (Study 2).

A second aim is to advance our understanding of comple-
mentarity and reciprocity in individuals’ spontaneous
responding. To this end, we examined interpersonal distance
as an indicator of individuals’ implicit approach and avoid-
ance tendencies. This measure has appeal for a number of
reasons. First, people are largely unaware of the space they
keep to their interaction partners (Love & Aiello, 1980), thus
rendering distance exhibited incidentally during interactions
a suitable marker of individuals’ spontaneous responding.
Second, bodily positioning provides a marker of dominance
and rank (see Harper, 1985): High-ranking or dominant indi-
viduals occupy more space and have the means to control the
approach of others (e.g., Henley, 1977). In a similar vein,
keeping a greater distance signals respect and subordination
(Dean, Willis, & Hewitt, 1975; E. T. Hall, 1966). This makes

distance a suitable measure of complementarity (see also
Harper, 1985; Mehrabian, 1981). Finally, the relationship
between direct gaze and physical distance is well established.
All else being equal, people respond to reduced physical dis-
tance by diverting their gaze (Rosenfeld, Breck, Smith, &
Kehoe, 1984), and prefer to keep a distance to people who
display high levels of eye contact (Bailenson, Blascovich,
Beall, & Loomis, 2001; Hayduk, 1981; Patterson, 1976,
1982). Taken together, interpersonal distance provides an
ideal measure to examine the joint effects of power and eye-
gaze on individuals’ implicit approach and avoidance
tendencies.

Below, we report two experimental studies in which we
exposed participants to a fully immersive virtual environ-
ment and examined the distance exhibited incidentally dur-
ing interactions with virtual targets. Participants navigated
the virtual world by walking, while motion tracking equip-
ment provided high-fidelity measures of participants’ bodily
positioning (see Bailenson et al., 2001, for a detailed discus-
sion of this research paradigm). This setup enabled us to
probe individuals’ spontaneous responses to a range of tar-
gets displaying different gaze behaviors while maintaining
tight control over the environment. Numerous studies have
validated the use of immersive virtual environments as a tool
to study social behavior (e.g., Navarette, McDonald, Mott, &
Asher, 2012; Slater et al., 2006; Slater et al., 2013), including
individuals’ response to gaze cues (e.g., Bailenson et al.,
2001; Wieser, Pauli, Grosseibl, Molzow, & Miihlberger,
2010). The use of virtual reality technology further enabled
us to manipulate embodied power by altering individuals’
body height in the virtual world (Study 2), in addition to a
common mind-set priming (Study 1), thus providing conver-
gent evidence for the effects of power.

Study |

In Study 1, our principal aim was to provide initial evidence
for the assumption that power modulates individuals’
responses to gaze cues. We manipulated high, low, and neu-
tral levels of power using a mind-set priming (Galinsky,
Gruenfeld, & Magee, 2003), and then placed participants in
a virtual world where they interacted with targets who dis-
played different levels of eye contact. For exploratory pur-
poses, we also varied the nature of the target across trials,
which was either humanoid or a robot (see Figure 1). We
reasoned that a pattern of dominance complementarity (in
case of low power perceivers) and reciprocity (in case of
high power perceivers) might be more likely to emerge in
interactions with conspecifics where hierarchical relations
bear greater relevance than in interactions with objects (such
as a robot). At the same time, studies have shown that even
simplified, schematic representations of eyes attract atten-
tion in human infants (Johnson, Dziurawiec, Ellis, & Morton,
1991) and can elicit gaze aversion in a range of species (e.g.,
Coss, 1978, 1979; Jones, 1980). From this perspective, it
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Figure |. Screenshots of the humanoid (top) and robot
(bottom) agents in the virtual room (Study 1).

Note. The colored lines (shown in electronic materials) represent example
data of participants’ walking paths.

could be the case that the moderating effects of power extend
to more schematic gaze cues with a lower level of realism. A
secondary aim of the present study was to explore these con-
trasting views.

Method

Participants and design. Eighty-two students enrolled in a
U.S. university participated for course credit. Position track-
ing data from two participants were lost due to a technical
error, thus leaving a final sample of 80 participants (34
females, 44 males, two unknown; M,y = 19.32, SDage =
1.50), who had no missing data. The study employed a 3
(power: low power vs. neutral vs. high power) x 2 (gaze:
looking ahead vs. looking toward) x 2 (target: humanoid vs.
robot) mixed design with repeated measurement on the last
two factors. All experimental conditions included in the
study are reported; the sample size was determined a priori
and provided over 90% power at o = .05 to detect a medium-
to-large sized effect. Our sample size calculation was
informed by Bailenson et al. (2001), who employed a similar
between-subjects design, and based on the reasoning that, as
outlined above, a staring gaze is a potent cue and can be
expected to elicit a strong response, thus implying that the

predicted interaction with perceivers’ power should translate
into a sizable effect.

Procedure and materials. Participants were invited to take part
in a study on virtual environments and communication. Upon
arrival, participants completed a health screening question-
naire and volunteered consent. They then put on an nVis head-
mounted display (HMD) and familiarized themselves with the
equipment and the virtual environment, which at this point
consisted of an empty virtual room, approximately, 10 m (L) x
10 m (W) x 3 m (H), that participants were invited to explore
by walking around. Next, participants removed the HMD and
were seated behind a screen, where they were asked to com-
plete a brief writing task about a past event to induce a mind-
set of high power (n = 26), low power (n = 26), or a neutral
mind-set (n = 28) (Galinsky et al., 2003). Participants were
randomly assigned to one of the three mind-set priming condi-
tions. A questionnaire was placed in an unmarked envelope on
the desk, and participants were instructed to put the question-
naire back when finished, leaving the experimenter blind to
the condition assignment. The writing task lasted for 7 min.
Participants also indicated how much control they had in the
situation described in the questionnaire (1 = not at all, 9 = very
much). This item served as a manipulation check. Participants
were then led back to an open space in the laboratory, where
they put on the HMD and commenced a locomotion task. Par-
ticipants were instructed to walk up to, and around, a station-
ary virtual target that appeared 4 m away in the center of the
room. The virtual target had a number written on the back, and
participants were instructed to read and memorize the number
and then return to the starting position to report the number
back to the experimenter (see Bailenson et al., 2001). Partici-
pants completed a practice run, followed by four experimental
trials. Across trials, the target represented a male human or a
robot (see Figure 1). Crucially, across trials the two targets
also displayed different gaze behaviors and either made a head
movement turning toward, and persistently gazing at, the par-
ticipants traversing the room (looking toward), or did not
move and looked ahead, thus ignoring the participants during
the locomotion task (looking ahead). In both gaze conditions,
the virtual characters had their eyes open, blinked from time to
time, and performed small idling (humanoid) or rotation
(robot) movements. Position data were tracked and recorded
continuously at 10 Hz throughout the locomotion task using a
WorldViz precision position tracking (PPT) system. Toward
the end, and after having removed the HMD, participants
filled in an online questionnaire to indicate their demographic
background and what they thought were the aims of the study
(none correctly guessed). Finally, participants were thanked
and debriefed.

Results and Discussion

We commenced the analysis after all data were collected.
Initial inspection of the data revealed no systematic
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Figure 2. Observed physical distance exhibited toward a robot (left) and a humanoid target (right) as a function of perceiver power and

target gaze behavior (Study ).

Note. Error bars represent standard errors of the arithmetic mean in the different cells of the design.

differences between male and female participants.
Participant gender is therefore not discussed any further.

Manipulation check. Employing the general linear model
(GLM), we entered two dummy variables comparing the neu-
tral baseline condition with the high power (D, =1, D, = 0)
and the low power (D, = 0, D, = 1) condition as predictors of
how much in charge participants felt in the situation described
in their essays. Participants assigned to the high power condi-
tion felt more in charge, By, = .98, SE = 0.44, p = .029, 95%
confidence interval (CI) = [0.10, 1.85], and participants
assigned to the low power condition less in charge, By, =
—4.22, SE = 0.44, p < .001, 95% CI = [-5.09, —3.34], than
participants assigned to the neutral baseline condition, inter-
cept = 6.68, SE = 0.31, p <.001, 95% CI = [6.07, 7.29]. The
experimental manipulation was thus deemed successful.

Approach and avoidance behavior. As targets (agent vs. robot)
and eye-gaze (ahead vs. toward) are nested within partici-
pants, our data lend themselves to multilevel modeling (see
Quené & Van den Bergh, 2004, for a discussion of the bene-
fits of this procedure). We began by fitting a random inter-
cept model with heterogeneous variances to the minimum
distance data depicted in Figure 2. Full details on all variance
estimates are provided in the Supplemental Materials (Table
S1). Next, we added the two dummy variables described
above denoting the different levels of power (D,, D,), a
dummy variable to denote the two targets (robot: D; = 0,
agent: D; = 1), and a dummy variable to indicate the eye-
gaze condition (looking ahead: D, = 0, looking toward: D, =
1). The addition of the fixed effects improved the model fit,

A —2LL = 25.03, df = 11, p = .009. The highly significant
fixed intercept indicates that participants kept a comfortable
distance to the robot, coeff = 83.03, SE = 5.56, p <.001, 95%
CI=[71.77, 94.29]. The same held for the humanoid agent,
coeffp; =—1.01, SE=3.59, p=.779, 95% CI =[-8.14, 6.13].
However, participants were somewhat more inclined to stay
away when the humanoid agent looked toward them, which
was not the case for the robot, coeffy;.p, = 9.88, SE=5.07, p
=.055, 95% CI =[—0.20, 19.97]. Importantly, there was also
an interaction between high power and type of target,
coeffp.p; = 12.53, SE = 5.64, p = .028, 95% CI = [1.39,
23.67], qualified by a three-way interaction involving eye-
gaze, coeffy|,.p3.ps = —16.08, SE = 7.97, p = .046, 95% Cl =
[-31.83, —0.32]. To explore what gave rise to this interaction,
we proceeded to examine the effects of eye-gaze (ahead vs.
toward) and high power separately for the two targets (robot
vs. agent). To probe the simple interactions, we examined the
interaction between high power and eye-gaze (D, x D,) in
our analysis with the “target” dummy (a) coded as described
above (robot: D, = 0, agent: D; = 1, in which case D; x D,
denotes the simple interaction between high power and eye-
gaze for the robot condition), and (b) recoded such that 0
represents the humanoid agent (agent: D; = 0, robot: D; =1,
in which case D, x D, denotes the simple interaction between
high power and eye-gaze for the humanoid agent condition).
This procedure revealed that, relative to participants in the
control condition, participants primed with high power
approached the humanoid agent looking foward them, but
they did not approach the agent looking ahead, resulting in a
significant interaction, coeffy,.p, = —14.23, SE = 5.64, p =
.013, 95% CI=[—-25.37,—3.09]. In contrast, neither eye-gaze
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nor power affected participants’ behavior toward the robot,
all ps > .166. Taken together, the results provide evidence for
variations in the effect of high (vs. neutral) power for differ-
ent gaze behaviors displayed by the humanoid agent. Fur-
thermore, there was no evidence for any reliable differences
between participants primed with low power and those in a
neutral mind-set across targets and gaze conditions. To pro-
vide an alternative way of looking at these results, we also
explored the effects of different gaze behaviors (looking
ahead: D, =0, looking toward: D, = 1) of the humanoid agent
(agent: D; = 0, robot: D; = 1) on participants primed with
high power (high power: D, = 0, low and neutral power: D,
= 1) and, separately, on participants primed with low and
neutral power (high power: D, = 1, low and neutral power:
D, = 0)." This revealed that, relative to the nonstaring gaze
(looking ahead), the agent looking toward the participants
triggered approach behavior in participants primed with high
power, coeff,, = —9.36, SE = 4.35, p = .035, 95% CI =
[-18.03, —0.70], and avoidance tendencies in participants
assigned to the low power and the neutral condition, coeff},,
=4.96, SE = 2.72, p = .070, 95% CI = [-0.40, 10.33]. No
other significant effects emerged (all ps > .260).

Discussion. The results of Study 1 provide preliminary evi-
dence that power modulates implicit approach and avoidance
tendencies in response to sustained, direct eye-gaze. We
asked participants immersed in a virtual environment to walk
up to virtual targets that did or did not keep gazing at the
participants. Compared with participants primed with low
power or assigned to a neutral condition, participants primed
with high power approached targets more that displayed sus-
tained eye-gaze. However, priming power did not affect par-
ticipants’ behavior toward targets that did not maintain eye
contact. What is more, these differential responses to sus-
tained gaze only emerged when the target represented a
human, but not when the target represented a robot, which
could be interpreted as an indication that social motives may
underpin the effects of power. In particular, the differential
responses to the human target may be triggered by an implicit
desire to signal hierarchical relations to conspecifics. This
pattern of results is consistent with Hietanen and colleagues’
(2008) finding that gaze-induced approach and avoidance
tendencies are stronger for stimuli with a high degree of
realism.

In the present study, targets established eye contact via
head movements as participants were walking around. It is
conceivable that the head movement, not eye-gaze, triggered
differential responses in low and high power perceivers. We
conducted a subsequent study to address this confound. We
also sought to probe the generalizability of the present find-
ings by examining individuals’ responses to a wider range of
targets and using a different manipulation of power. Finally,
we note that the effects of power and eye-gaze observed in the
present study were smaller than anticipated and moderated by
type of target (agent vs. robot), which renders the findings

somewhat tentative. To address this limitation, we sought to
obtain confirmatory evidence in a study that had greater statis-
tical power (see Sakaluk, 2016).

Study 2

In the second study, participants again walked up to virtual
characters that exhibited different gaze behaviors. In addi-
tion to the gaze behaviors employed in Study 1 (looking
toward, looking ahead), we also included a third condition in
which the targets performed head movements and looked
away. If power affects people’s responses to direct, sustained
eye-gaze, we should only observe differences in participants’
behaviors when targets are looking toward the participants,
but not when targets are looking away. Furthermore, to probe
the generalizability of our earlier findings, participants
walked up to different humanoid targets that also varied in
gender (female vs. male), thus sampling both participants
and stimuli (Wells & Windschitl, 1999). The variation in tar-
get gender was solely aimed at increasing the representative-
ness of the stimuli, and we did not have any predictions for
interactions with the main experimental variables (i.e., power
and gaze behavior). Capitalizing on the embodied grounding
of power in vertical space (Schubert, 2005), we varied par-
ticipants’ eye-height in the virtual world such that partici-
pants either walked up to targets that were taller and required
looking up to (low embodied power) or shorter and required
looking down on (high embodied power) (see also Giessner,
Ryan, Schubert, & van Quaquebeke, 2011; Schoel, Eck, &
Greifeneder, 2013). By varying participants’ height and thus
embodied power repeatedly within the same testing session,
we sought to provide a stronger test of the assumption that
the effects of power are contextual and automatic, triggering
moment-to-moment changes in individuals’ spontaneous
responding. Furthermore, the exclusive use of within-sub-
jects manipulations coupled with a large sample size (for a
within-subjects design) afforded high statistical power.

Method

Participants and design. One hundred three students enrolled
in a U.K. university participated for course credit. Position
tracking data from three participants were lost due to a tech-
nical error, thus leaving a final sample of one hundred par-
ticipants (76 females, 24 males, M,,. = 19.69, SD,,. = 1.89).
The study employed a 2 (power: low vs. high) x 3 (gaze:
looking ahead vs. looking away vs. looking toward) within-
subjects design. All experimental conditions included in the
study are reported; the sample size was determined a priori
and provided over 90% power at o = .05 to detect a small-to-
medium sized effect. The statistical power fulfilled Saka-
luk’s (2016) criterion for a “big” confirmation study.

Procedure and materials. Prior to the arrival at the laboratory,
participants completed an online questionnaire measuring
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Figure 3. Example of the stimuli encountered by participants in Study 2.

Note. Participants walked up to and around virtual agents (trajectory: lower row to upper row) displaying different gaze behaviors (looking ahead vs.
looking away vs. looking toward). Within each gaze condition, the viewing position rendered participants either shorter (left column) or taller (right
column) than the agent, depending on the trial. Screenshots of the upper torso are shown for illustrative purposes; all targets were full-body size (see

Figure SI, Supplementary Materials).

demographics. Upon arrival, participants filled in a health
screening questionnaire, while the experimenter measured
participants’ height unobtrusively aided by a grid painted on
a wall. Participants were then placed in an immersive virtual
environment that consisted of an empty room, 8.25 m (L) x
4.2 m (W) x 2.37 m (H), using an nVis HMD and a WorldViz
PPT infrared tracking system. Once accustomed to the vir-
tual world, participants performed the same locomotion task
described in Study 1 with the following alterations: Partici-
pants approached six humanoid targets (three females, three
males; referred to as agents hereinafter), which appeared in
random order at a distance of 4.4 m (see Figure S1, Supple-
mentary Materials, for a depiction of all six agents). To
manipulate different levels of power, we set the participants’
virtual eye-height to either 25 cm above or 25 cm below the
eye-height of the agents (female agents: 160 cm, male agents:
170 cm). As a result, participants were shorter and looking
up to the agents (low embodied power), or taller and looking
down on the agents (high embodied power), depending on
the trial. In addition, we varied the agents’ nonverbal behav-
ior such that participants’ locomotion triggered (a) a head
movement toward the participants with the gaze firmly fix-
ated at the participants as they traversed the room (looking
toward); (b) a head movement (and associated gaze) in the
opposite direction, away from participations (looking away);
or (c) no movement, with the gaze direct ahead, not respond-
ing to participants’ movements (looking ahead). Participants

performed a total of 36 trials in which they witnessed each
agent displaying the three gaze behaviors twice—once from
each viewing level (shorter vs. taller; see Figure 3). At the
end of each trial, and having reported a number written on
the agent’s back to the experimenter, participants were pre-
sented with pictures of two same-sex faces displayed on a
wall: one corresponding to the agent they had just seen and
one sampled randomly from a pool of six additional agents
(see Figure S2, Supplementary Materials). The aim of the
face recognition task was to draw participants’ attention to
the agents’ face during the locomotion task. This was deemed
necessary in light of the repeated exposure to the targets and
participants’ increased familiarity with the walking task. The
experimenter recorded the participants’ response and then
proceeded to the next trial. On completion, and having indi-
cated what they thought were the aims of the study (none
correctly guessed), participants were thanked and debriefed.

Results and Discussion

We commenced the analysis after all data were collected. On
four occasions, the experimenter terminated the experimen-
tal software prematurely, resulting in the omission of four
trials in all (0.1%). Accuracy in the face matching task was
high (91.6%) and did not differ between experimental condi-
tions (ps > .203). We excluded trials for which participants
did not recognize the targets’ face, thus leaving a final
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Figure 4. Observed physical distance as a function of perceiver power and target gaze behavior (Study 2).
Note. Error bars represent standard errors of the arithmetic mean in the different cells of the design.

sample of 3,292 trials. Inclusion of all available data did not
affect the results reported below. Initial inspection of the data
indicated that neither participant gender (male vs. female)
nor target gender (male vs. female) contributed to differences
in the locomotion task. These variables are therefore not dis-
cussed any further.

Approach and avoidance behavior. We again began by fitting a
random intercept model to the minimum distance data (cm)
(see Figure 4), followed by random slopes, and then adding
fixed effects for dummy variables representing the two
power conditions (low power: D, = 0, high power: D, = 1)
and the three gaze-direction conditions (looking toward: D,
=1, D, =0; looking away: D, =0, D, = 1; looking ahead: D,
=0, D; = 0) (see Table S2, Supplementary Materials, for a
description of all variance estimates). The addition of fixed
effects improved the model fit, A —2LL = 29.90, df =5, p <
.001. Participants kept a similar distance to the agents as in
Study 1, coeff;reepe = 82.84, SE'=2.62, p < .001, 95% CI =
[77.65, 88.03]. However, participants approached agents
more who were shorter and required looking down compared
with agents who were taller and required looking up, coeff},;
=-2.04, SE =091, p =.025, 95% CI = [-3.83, —0.25]. As
expected and in line with Study 1, this effect was more pro-
nounced when the agents looked foward the participants,
resulting in a significant interaction between power and gaze
direction, coeff},.p, = —2.78, SE = 1.15, p = .016, 95% Cl =
[-5.03, —0.53]. An examination of simple effects revealed
that agents looking foward the participants triggered avoid-
ance behavior when participants were shorter and looking
up, coeff, = 1.79, SE = 0.82, p = .031, 95% CI = [0.17,
3.41], and—as revealed through a separate analysis (high
power: D, = 0, low power: D; = 1)—approach tendencies
when participants were taller and looking down, although the
latter effect did not reach significance, coeff;,, = —.99, SE =
0.86, p = .248, 95% CI = [-2.69, 0.70]. In contrast, and
underscoring the critical role of sustained eye-gaze, partici-
pants did not change their behaviors when the agents looked

away, coeffy; =—.03, SE =0.83, p =.973, 95% CI = [1.66,
1.60], regardless of any differences in power, coeffy,.p; =
=13, SE=1.15, p=.907, 95% CI = [-2.40, 2.13]. No other
significant effects emerged (all ps > .907).

Discussion. The results of Study 2 bolster our initial findings
and support the conclusion that power affects people’s spon-
taneous responses to sustained eye-gaze. Participants were
more inclined to approach targets from a vantage point that
implied high power than from a vantage point that implied
low power. This effect was most pronounced for targets that
maintained high levels of eye contact and least pronounced
for targets that did not engage them visually, or that looked
away. This pattern of results underscores the critical role of
eye-gaze as a cue that promotes differences in powerful and
powerless individuals’ behaviors. It is important to note that
participants’ relative height varied from trial to trial, and
these variations fostered moment-to-moment changes in
individuals’ behaviors.

Meta-Analytic Summary

To provide a summary of the effects of power and eye-gaze,
we meta-analyzed the results of Studies 1 and 2 (see
Cumming, 2014). We have reported all relevant studies that
we conducted, so the meta-analysis provides an accurate rep-
resentation of all evidence currently available to us. As shown
in Table 1, power modulated individuals’ behavioral responses
to targets that displayed high levels of eye contact, 7, pined =
—.222, Cohen’s d = .455, but did not affect individuals’
responses to targets that did not engage perceivers through
their gaze, 7. mpinea = —-027, Cohen’s d = .054. Furthermore,
sustained, direct gaze elicited behavioral tendencies that were
similar in magnitude but opposite in direction in low power
perceivers and perceivers in a neutral mind-set, who dis-
played avoidance tendencies, 7, pined = -120, Cohen’s d =
242, and in high power perceivers, who displayed approach
tendencies, 7 —.154, Cohen’s d = .312. Overall, the

combined
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Table I. Meta-Analytic Summary of the Effects of Power for Different Gaze Cues (Left Columns), and the Effects of Eye-Gaze for

Different Levels of Power (Right Columns).

Simple effects

Within looking toward: Effects
of high power (vs. low/neutral

Within looking ahead: Effects
of high power (vs. low/neutral

Within high power: Effects of
looking toward (vs. looking

Within low/neutral power:
Effects of looking toward

power) power) ahead) (vs. looking ahead)
Significance Significance Significance Significance
Sample Effect size level Effect size level Effect size level Effect size level
Study | r=-.154 p=.223 r=.088 p = .488 r=-.241 p=.035 r=.144 p =.070
Study 2 r=-.275 p <.001 r=-.118 p=.025 r=-.083 p=.248 r=.101 p =.031
Combined Ztiher = =226 Z=-4850 Ztiher = =027 Z=-1314 Ztigher = —-155 Z=-222| Zrigher = 121 Z=12820
(meta-level) r=-222 p <.00l r=-.027 p=.189 r=-.154 p=.026 r=.120 p =.005

Note. Effect sizes in Studies | and 2 are derived from the conversion of t-values and weighted by sample size. The combined significance level is distinct from the combined
effect size and calculated following the procedure described in Mullen (1989). The combination of significance levels estimates the likelihood for the combined results of the

studies to emerge if the null hypothesis were true; all p values are two-tailed.

observed effects of power on perceivers’ spontaneous
approach and avoidance behaviors fell into the small-to-
medium size range.

General Discussion

Eye-gaze is a fundamental social signal that has deep evolu-
tionary roots. Hierarchical relations can be communicated
and regulated via eye-gaze; in particular, sustained, direct
gaze is perceived as a sign of dominance and can elicit fear
and arousal among perceivers (e.g., Skuse, 2003). At the
same time, past work has documented a great deal of vari-
ability in individuals’ responses to direct gaze, finding, for
example, that stable individual differences such as social
anxiety and trait dominance predict how people respond to
high levels of eye contact. Here, we tested the novel assump-
tion that incidental power—a contextual variable—modu-
lates individuals’ spontaneous responses to gaze cues.

In Study 1, we observed that a high power mind-set fos-
tered spontaneous approach tendencies toward a persistent
onlooker. In contrast, a low power or neutral mind-set trig-
gered spontaneous avoidance tendencies vis-a-vis a persis-
tent onlooker. In Study 2, we sought to confirm our initial
findings while ruling out head movements as a potential con-
found. Furthermore, we manipulated power within-individu-
als by varying participants’ viewing position, thus rendering
perceivers either taller (high embodied power) or shorter
(low embodied power) than their interaction partners. Again,
power modulated individuals’ behaviors; participants
approached targets more that were shorter and required look-
ing down compared with targets that were taller and required
looking up, and this difference was most pronounced when
targets kept staring at participants. Together, the studies pro-
vide converging support for the notion that power modulates
individuals’ spontaneous responses to gaze cues.

In Study 1, we also varied the nature of the target whereby
participants engaged with a humanoid character and a robot,
who both showed the same variations in gaze behaviors.

Interestingly, power only interacted with the gaze behavior
of the humanoid target, but did not affect participants’
responses to the gaze of the robot. We reasoned that this pat-
tern of results could point to the role of social motives as a
key driver of the effects of power (see also Hietanen et al.,
2008). However, this interpretation is preliminary and we are
in no position to rule out alternative explanations or con-
founds, such as the robot’s physical appearance, which may
also account for the divergent results (cf. Whalen et al.,
2004).

The present findings align with previous studies on inter-
personal distance and further point to power differences as an
important factor in determining implicit approach and avoid-
ance behaviors in interpersonal settings. For example, Caplan
and Goldman (1981) had two confederates, one tall and one
short, stand on opposite sides of a commuter train, and
observed the position of commuters walking down the corri-
dor. The majority of passersby walked closer to the short tar-
get, suggesting that people are more inclined to approach
shorter compared with taller targets (see also Hartnett, Bailey,
& Hartley, 1974). Other work in military settings indicates
that subordinates are more reluctant to approach superiors
than vice versa (Dean et al., 1975). The present findings are
consistent with these earlier studies but also highlight the
importance of eye-gaze as a trigger that elicits differential
responses in low and high power perceivers.

Technological innovation enabled us to expand on, and
move beyond, previous studies on interpersonal distance. A
common technique to study interpersonal distance involved
asking participants to reflect on, and report, the distance that
feels “comfortable” (see Evans & Howard, 1973). Using this
technique, Fromme and Beam (1974) found that a group of
males (n = 4) who scored high on a measure of trait domi-
nance responded more positively to direct (vs. averted) gaze
compared with a group of males (n = 4) who scored low on
trait dominance. The present research corroborates Fromme
and Beam’s findings, showing that power affects individuals’
responses to gaze cues. However, using state-of-the-art
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motion tracking equipment, we were further able to show
that momentary experiences of high and low power affect
interpersonal distance exhibited spontaneously during
interactions.

The finding that power modulates individuals’ spontane-
ous responding to social cues (here: eye-gaze) dovetails a
recent study by Carr, Winkielman, and Oveis (2014) who
observed that high power perceivers reciprocated the smiles
of low power, but not high power, targets. In contrast, low
power perceivers reciprocated the smiles of all targets to a
similar extent. The authors also found that the anger displays
of high power targets yielded stronger facial responses than
the anger displays of low power targets, irrespective of the
perceivers’ power. As Carr and colleagues acknowledged,
the pattern or results emerging from their study is complex
and does not lend itself to easy interpretation. However, the
present findings and Carr and colleagues’ study converge in
showing that power modulates individuals’ spontaneous
responding, thereby attesting to the malleability and context-
sensitivity of behavioral responses that are often considered
to be “hard-wired” (e.g., Rizzolatti & Craighero, 2004).

Strengths and Limitations

It is worth pointing out some methodological strengths of the
present studies. We found converging support for the assump-
tion that power modulates individuals’ behavioral responses
to gaze cues by manipulating power both between (Study 1)
and within (Study 2) individuals. To the best of our knowl-
edge, no previous set of studies has been reported using this
combination of approaches. This is noteworthy because,
together, the present studies provide compelling evidence
that fleeting experiences of high or low power can trigger
moment-to-moment changes in perceivers’ spontaneous
behaviors to gaze cues. Furthermore, we have addressed a
common limitation in studies of social behavior by sampling
not only participants (perceivers) but also stimuli (interac-
tion targets), thereby enhancing the robustness and general-
izability of our findings beyond a singular target stimulus
(Monin & Oppenheimer, 2014; Wells & Windschitl, 1999).
This was also reflected in our data analysis, which used a
modern multilevel approach (see Quené & Van den Bergh,
2004, for an overview). Finally, and related to the previous
point, the use of immersive virtual reality enabled us to exert
a high level of control over the stimuli and thus rule out con-
founds such as (unintended) variations in individuals’ non-
verbal behaviors.

There are also noteworthy limitations. Our studies do not
offer any insights into how power affects perceivers’
appraisals of the onlookers. We know from previous studies
that individuals with more secure dispositions tend to evalu-
ate targets exhibiting high levels of eye contact more posi-
tively than targets exhibiting low levels of eye contact
(Helminen et al., 2011). Thus, high power perceivers’
heightened approach tendencies may reflect a positive

response motivated by a desire to engage onlookers, rather
than a negative response motivated by the desire to confront
an opponent (cf. Ellsworth & Ross, 1975; Fromme & Beam,
1974). However, both prolonged stares and stares without
accompanying facial movements—as those studied in the
present research—tend to elicit fear and flight responses
(Emery, 2000), rendering negative responses more likely.
Future studies should investigate in more detail the motiva-
tional underpinnings of low and high power perceivers’
responses to high levels of eye contact. Valuable insights
could be gained by varying targets’ facial expressions in con-
junction with different gaze behaviors.

Another limitation is that our studies remain mute to gen-
der differences in relation to gaze cues specifically, and non-
verbal behaviors more generally (see J. A. Hall, 2006, for a
review). We did not set out to study gender differences, and
thus perceivers’ gender was not considered as a factor in the
design of our studies. Future studies should address this limi-
tation by setting quota for male and female participants. It is
interesting to note that we witnessed individuals—males and
females—changing their behaviors depending on whether an
onlooker was shorter or taller. Given that body height differs
between men and women in the population, it is intriguing to
speculate whether some of the gender differences observed
in previous studies were, in fact, an artifact of differences in
body height. The present findings highlight the need to con-
trol for height differences when studying nonverbal behav-
iors in interpersonal settings.

Finally, we only examined physical distance as a marker
of approach and avoidance. According to equilibrium theory
(Argyle & Dean, 1965), other than increasing one’s physical
distance, averting one’s gaze provides another route to cope
with, or complement, the staring gaze of an onlooker.
Likewise, individuals can assert themselves through their
own gaze behavior and reciprocate a persistent stare. Thus,
even though we have gained novel insights by studying inter-
personal distance, our data may only provide a partial reflec-
tion of how power affects individuals’ spontaneous responses
to the gaze of others. Future studies should incorporate preci-
sion eye-tracking to corroborate and expand on the present
findings. Notably, the existence of coping strategies other
than physical approach or avoidance may have weakened the
effects of power observed in the present studies, which were
smaller than expected from the outset.

Implications

The present research refines our understanding of dominance
complementarity processes, according to which dominance
displays (such as a staring look) trigger spontaneous submis-
sive gestures (Tiedens & Fragale, 2003). Thus far, comple-
mentarity theory did not take into account the power of the
perceiver as a factor that can moderate individuals’ responses
to dominance displays. We have argued and found empirical
support for the notion that power can break the cycle
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of complementarity: Low power perceivers complement
dominance-signaling gaze cues by avoiding onlookers,
whereas high power perceivers reciprocate dominance-sig-
naling gaze cues by approaching onlookers. It is interesting
to speculate about the origins of these behavioral patterns.
The moment-to-moment changes observed in our studies
may indicate the existence of behavioral templates or reper-
toires that are activated by the presence or absence of power.
The cognitive architecture that underpins these processes
likely involves phylogenetically older subcortical systems
(cf. Skuse, 2003).

The present research enhances our understanding of how
social relations are manifested nonverbally. One of the func-
tions of eye-gaze is to communicate and thereby regulate
social relations and interactions, including hierarchal rela-
tions of dominance and control. We have uncovered a
dynamic process whereby individuals’ responses to direct,
sustained gaze differed depending on perceivers’ fleeting
experiences of power. In their review of the literature on ver-
tical relations and nonverbal behavior, J. A. Hall, Coats, and
LeBeau (2005) noted a high level of variability between
studies that remained poorly understood, which led the
authors to conclude that “main effect predictions for V [verti-
cal relations] are likely to be far less successful” (p. 916).
The interactive pattern unveiled in the present research
echoes J. A. Hall and colleagues’ (2005) supposition, show-
ing that power and gaze cues combine to affect individuals’
implicit approach and avoidance tendencies.

The tendencies of high power individuals to reciprocate,
and of low power individuals to complement, dominance
displays may contribute to explain the link between power
and improved performance in high-pressure contexts such as
negotiations (Kang et al., 2015) or job interviews (Lammers,
Dubois, Rucker, & Galinsky, 2013).% In this context, switch-
ing into an approach mode can benefit high power individu-
als, not least because others are likely to interpret (reciprocal)
dominance displays as a sign of competence (Anderson &
Kilduff, 2009). In this view, dominance complementarity
and reciprocity may contribute to legitimize and reinforce
hierarchical differentiation in societies or organizations that
endorse meritocratic principles.

It is also interesting to reflect on the extent to which the
present findings align with current theories on the psychol-
ogy of power. According to the social distance theory of
power, high power individuals feel more distant to others
than low power individuals (Magee & Smith, 2013). This
assumption is consistent with a range of findings, including
the observation that high power individuals, more than low
power individuals, prefer independent, solitary activities
(Lammers, Galinsky, Gordijn, & Otten, 2012). In the present
studies, we found little evidence for a greater distancing of
high, compared with low power individuals in the realm of
individuals’ spontaneous approach and avoidance behaviors.
Thus, our studies highlight the need to distinguish between

psychological and behavioral facets of social distance, which
power may affect in contrasting ways (see also Dean et al.,
1975; E. T. Hall, 1966; Henley, 1977). Moving on to other
theories, the present findings are in general agreement with
the approach/inhibition theory, which posits that high power
instigates approach tendencies, and low power inhibition
tendencies (Keltner, Gruenfeld, & Anderson, 2003).
However, we found these behavioral tendencies not to be
universal, and instead triggered by contextual social cues
(eye-gaze). Thus far, there has not been much work on the
circumstances that engender approach and inhibition in high
and low power individuals. Judging from the present studies,
this appears to be a fruitful avenue for future research.

In conclusion, we have presented evidence that power
modulates the effects of sustained gaze cues on implicit
approach and avoidance tendencies. In particular, we found
that direct, sustained eye-gaze triggers spontaneous approach
responses in high power individuals and spontaneous avoid-
ance responses in low power individuals. These findings
indicate that individuals’ spontaneous responding to gaze
cues is more flexible than hitherto assumed, and further sug-
gest that fleeting experiences of power can break the cycle of
dominance complementarity.

Acknowledgments

The authors wish to thank Masaki Miyanohara and John Allen for
providing technical and programming support, and three anony-
mous students who assisted with the data collection.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: The
research presented in this article was initiated while the first author
was a Visiting Research Fellow at the Department of Psychological
& Brain Sciences, University of California at Santa Barbara, receiv-
ing financial support from the UK Economic and Social Research
Council (PTA-026-27-1908).

Notes

1. D, was not included in this analysis, which focused on the
effects of eye-gaze for participants assigned to the high power
condition, and for participants assigned to the low power and the
neutral conditions. As outlined earlier, the latter two groups did
not differ in their responses to the different gaze cues.

2. We thank an anonymous reviewer for suggesting this discussion
point.

Supplemental Material

The supplemental material is available online.



Weick et al.

1199

References

Abele, A. (1986). Functions of gaze in social interaction:
Communication and monitoring. Journal of Nonverbal
Behavior, 10, 83-101. doi:10.1007/BF01000006

Anderson, C., & Galinsky, A. D. (2006). Power, optimism, and
risk-taking. European Journal of Social Psychology, 36, 511-
536. doi:10.1002/ejsp.324

Anderson, C., & Kilduff, G. J. (2009). Why do dominant personali-
ties attain influence in face-to-face groups? The competence-
signaling effects of trait dominance. Journal of Personality and
Social Psychology, 96, 491-503. doi:10.1037/a0014201

Anderson, C., Srivastava, S., Beer, J. S., Spataro, S. E., & Chatman,
J. A. (2006). Knowing your place: Self-perceptions of sta-
tus in face-to-face groups. Journal of Personality and Social
Psychology, 91,1094-1110. doi:10.1037/0022-3514.91.6.1094

Argyle, M., & Dean, J. (1965). Eye-contact, distance and affilia-
tion. Sociometry, 28, 289-304. doi:10.2307/2786027

Argyle, M., Lefebvre, L., & Cook, M. (1974). The meaning of five
patterns of gaze. European Journal of Social Psychology, 4,
125-136. doi:10.1002/ejsp.2420040202

Bailenson, J. N., Blascovich, J., Beall, A. C., & Loomis, J. M. (2001).
Equilibrium theory revisited: Mutual gaze and personal space
in virtual environments. Presence: Teleoperators and Virtual
Environments, 10,583-598.d0i:10.1162/105474601753272844

Baron-Cohen, S. (1995). Mindblindness: An essay on autism and
theory of mind. Cambridge, MA: MIT Press.

Caplan, M. E., & Goldman, M. (1981). Personal space violations
as a function of height. The Journal of Social Psychology, 114,
167-171. doi:10.1080/00224545.1981.9922746

Carr, E. W., Winkielman, P., & Oveis, C. (2014). Transforming
the mirror: Power fundamentally changes facial responding to
emotional expressions. Journal of Experimental Psychology:
General, 143, 997-1003. doi:10.1037/a0034972

Chorpita, B. F., & Barlow, D. H. (1998). The development of anxi-
ety: the role of control in the early environment. Psychological
Bulletin, 124, 3-21. doi:10.1037/0033-2909.124.1.3

Conty, L., Tijus, C., Hugueville, L., Coelho, E., & George,
N. (2006). Searching for asymmetries in the detection
of gaze contact versus averted gaze under different head
views: A behavioural study. Spatial Vision, 19, 529-545.
doi:10.1163/156856806779194026

Coss, R. G. (1978). Perceptual determinants of gaze aversion by the
lesser mouse lemur (Microcebus murinus), the role of two facing
eyes. Behaviour, 64, 248-267. doi:10.1163/156853978X00053

Coss, R. G. (1979). Delayed plasticity of an instinct: Recognition
and avoidance of 2 facing eyes by the jewel fish. Developmental
Psychobiology, 12, 335-345. doi:10.1002/dev.420120408

Cumming, G.(2014). Thenew statistics: Why andhow. Psychological
Science, 25, 7-29. doi:10.1177/0956797613504966

Dabbs, J. M., & Dabbs, M. G. (2000). Heroes, rogues, and lovers:
Testosterone and behavior. New York, NY: McGraw-Hill.

Dean, L. M., Willis, F. N., & Hewitt, J. (1975). Initial interaction
distance among individuals equal and unequal in military rank.
Journal of Personality and Social Psychology, 32, 294-299.
doi:10.1037/0022-3514.32.2.294

Ellsworth, P. C., Carlsmith, J. M., & Henson, A. (1972). The stare
as a stimulus to flight in human subjects: A series of field
experiments. Journal of Personality and Social Psychology,
21,302-311. doi:10.1037/h0032323

Ellsworth, P. C., & Ross, L. (1975). Intimacy in response to direct
gaze. Journal of Experimental Social Psychology, 11,592-613.
doi:10.1016/0022-1031(75)90010-4

Ellyson, S. L., & Dovidio, J. F. (1985). Power, dominance, and
nonverbal behavior. New York, NY: Springer.

Emery, N. J. (2000). The eyes have it: The neuroethology, function
and evolution of social gaze. Neuroscience & Biobehavioral
Reviews, 24, 581-604. doi:10.1016/S0149-7634(00)00025-7

Evans, G. W., & Howard, R. B. (1973). Personal space.
Psychological Bulletin, 80, 334-344. doi:10.1037/h0034946

Exline, R. V. (1963). Explorations in the process of person per-
ception: Visual interaction in relation to competition, sex,
and need for affiliation. Journal of Personality, 31, 1-20.
doi:10.1111/j.1467-6494.1963.tb01836.x

Exline, R. V., & Winter, L. C. (1965). Affective relations and
mutual glances in dyads. In J. Tomkins & C. Izard (Eds.),
Affect, cognition and personality (pp. 319-350). New York,
NY: Springer.

Farroni, T., Csibra, G., Simion, F., & Johnson, M. H. (2002). Eye
contact detection in humans from birth. Proceedings of the
National Academy of Sciences of the United States of America,
99, 9602-9605. doi:10.1073/pnas.152159999

Fiske, S., & Berdahl, J. (2007). Social power. In A. W. Kruglanski
& E. T. Higgins (Eds.), Social psychology: Handbook of
basic principles (2nd ed., pp. 678-692). New York, NY: The
Guilford Press.

Fromme, D. K., & Beam, D. C. (1974). Dominance and sex dif-
ferences in nonverbal responses to differential eye contact.
Journal of Research in Personality, 8,76-87.doi:10.1016/0092-
6566(74)90047-6

Galinsky, A. D., Gruenfeld, D. H., & Magee, J. C. (2003). From
power to action. Journal of Personality and Social Psychology,
85, 453-466. doi:10.1037/0022-3514.85.3.453

Gallup, G. G., Cummings, W. H., & Nash, R. F. (1972). The experi-
menter as an independent variable in studies of animal hypno-
sis in chickens (Gallus gallus). Animal Behavior, 20, 166-169.
doi:10.1016/S0003-3472(72)80187-8

George, N., & Conty, L. (2008). Facing the gaze of others.
Neurophysiologie Clinique, 38, 197-207. doi:10.1016/j.neu-
¢li.2008.03.001

Giessner, S. R., Ryan, M. K., Schubert, T. W., & van Quaquebeke,
N. (2011). The power of pictures: Vertical picture angles in
power pictures. Media Psychology, 14, 442-464. doi:10.1080/
15213269.2011.620541

Hall, E. T. (1966). The hidden dimension. New York, NY:
Doubleday.

Hall, J. A. (2006). Women’s and men’s nonverbal communica-
tion: Similarities, differences, stereotypes, and origins. In V.
Manusov & M. L. Patterson (Eds.), The SAGE handbook of
nonverbal communication (pp. 201-218). Thousand Oaks, CA:
SAGE.

Hall,J. A, Coats, E. J., & LeBeau, L. S. (2005). Nonverbal behavior
and the vertical dimension of social relations: A meta-analy-
sis. Psychological Bulletin, 131, 898-924. doi:10.1037/0033-
2909.131.6.898

Harper, R. G. (1985). Power, dominance, and nonverbal behavior:
An overview. In S. L. Ellyson & J. F. Dovidio (Eds.), Power,
dominance, and nonverbal behavior (pp. 29-48). New York,
NY: Springer.



1200

Personality and Social Psychology Bulletin 43(8)

Hartnett, J. J., Bailey, K. G., & Hartley, C. S. (1974). Body height,
position, and sex as determinants of personal space. The
Journal of Psychology, 87, 129-136. doi:10.1080/00223980.1
974.9915683

Hayduk, L. A. (1981). The shape of personal space: An experimen-
tal investigation. Canadian Journal of Behavioral Science, 13,
87-93. doi:10.1037/h0081114

Heider, F. (1958). The psychology of interpersonal relations. New
York, NY: Wiley.

Helminen, T. M., Kaasinen, S. M., & Hietanen, J. K. (2011).
Eye contact and arousal: The effects of stimulus duration.
Biological Psychology, 88, 124-130. doi:10.1016/j.biopsy-
cho.2011.07.002

Henley, N. M. (1977). Body politics. Englewood Cliffs, NJ: Prentice
Hall.

Hennig, C. W. (1977). Effects of simulated predation on tonic
immobility in Anolis carolinensis: The role of eye contact.
Bulletin of the Psychonomic Society, 9, 239-242. doi:10.3758/
BF03336987

Hietanen, J. K., Leppénen, J. M., Peltola, M. J., Linna-aho, K., &
Ruuhiala, H. J. (2008). Seeing direct and averted gaze acti-
vates the approach—avoidance motivational brain systems.
Neuropsychologia, 46, 2423-2430. doi:10.1016/j.neuropsy-
chologia.2008.02.029

Hingston, R. W. G. (1933). The meaning of animal colour and
adornment. London, England: E. Arnold.

Ioannou, S., Morris, P., Mercer, H., Baker, M., Gallese, V., &
Reddy, V. (2014). Proximity and gaze influences facial tem-
perature: A thermal infrared imaging study. Frontiers in
Psychology, 5, 1-12. doi:10.3389/fpsyg.2014.00845

Johnson, M. H., Dziurawiec, S., Ellis, H., & Morton, J. (1991).
Newborns’ preferential tracking of face-like stimuli and its
subsequent decline. Cognition, 40, 1-19. doi:10.1016/0010-
0277(91)90045-6

Jones, R. B. (1980). Reactions of male domestic chicks to two-
dimensional eye-like shapes. Animal Behaviour, 28, 212-218.
doi:10.1016/S0003-3472(80)80025-X

Kang, S. K., Galinsky, A. D., Kray, L. J., & Shirako, A.
(2015). Power affects performance when the pressure is
on: Evidence for low-power threat and high-power lift.
Personality and Social Psychology Bulletin, 41, 726-735.
doi:10.1177/0146167215577365

Keltner, D., Gruenfeld, D. H., & Anderson, C. (2003). Power,
approach, and inhibition. Psychological Review, 110, 265-284.
doi:10.1037/0033-295X.110.2.265

Kendon, A. (1967). Some functions of gaze-direction in social
interaction. Acta Psychologica, 26, 22-63. doi:10.1016/0001-
6918(67)90005-4

Kendon, A., & Cook, M. (1969). The consistency of gaze patterns
in social interaction. British Journal of Psychology, 60, 481-
494. doi:10.1111/j.2044-8295.1969.tb01222.x

Kleinke, C. L. (1986). Gaze and eye-contact: A research review.
Psychological Bulletin, 100, 78-100. doi:10.1037/0033-
2909.100.1.78

Kobayashi, H., & Kohshima, S. (1997). Unique morphology of
the human eye. Nature, 387, 767-768. Retrieved from http://
adsabs.harvard.edu/abs/1997Natur.387.767K

Kuzmanovic, B., Georgescu, A. L., Eickhoff, S. B., Shah, N. J.,
Bente, G., Fink, G. R., . . . Vogeley, K. (2009). Duration mat-
ters: Dissociating neural correlates of detection and evaluation

of social gaze. Neurolmage, 46, 1154-1163. doi:10.1016/j.neu-
roimage.2009.03.037

Lammers, J., Dubois, D., Rucker, D. D., & Galinsky, A. D. (2013).
Power gets the job: Priming power improves interview out-
comes. Journal of Experimental Social Psychology, 9, 776-
779. doi:10.1016/j.jesp.2013.02.008

Lammers,J.,Galinsky, A.D.,Gordijn,E.H.,&Otten,S.(2012). Power
increases social distance. Social Psychological and Personality
Science, 3, 282-290. doi:10.1177/1948550611418679

Langton, S. R. H., Watt, R. J., & Bruce, V. (2000). Do the eyes have
it? Cues to the direction of social attention. Trends in Cognitive
Sciences, 4, 50-59.

Love, K. D., & Aiello, J. R. (1980). Using projective techniques
to measure interaction distance: A methodological note.
Personality and Social Psychology Bulletin, 6, 102-104.
doi:10.1177/014616728061015

Macrae, C.N., Hood, B. M., Milne, A. B.,Rowe, A. C., & Mason, M.
F. (2002). Are you looking at me? Eye gaze and person percep-
tion. Psychological Science, 13, 460-464. doi:10.1111/1467-
9280.00481

Magee, J. C., & Galinsky, A. D. (2008). Social hierar-
chy: The self-reinforcing nature of power and sta-
tus. The Academy of Management Annals, 2, 351-398.
doi:10.1080/19416520802211628

Magee, J. C., & Smith, P. K. (2013). The social distance theory
of power. Personality and Social Psychology Review, 17, 158-
186. doi:10.1177/1088868312472732

McCall, C., & Singer, T. (2015). Facing off with unfair oth-
ers: Introducing proxemic imaging as an implicit measure of
approach and avoidance during social interaction. PLoS ONE,
10, Article ¢0117532. doi:10.1371/journal.pone.0117532

Mehrabian, A. (1981). Silent messages. Belmont, CA: Wadsworth.

Mobbs, N. A. (1968). Eye-contact in relation to social introversion/
extraversion. British Journal of Social and Clinical Psychology,
7,305-306. doi:10.1111/].2044-8260.1968.tb00574.x

Monin, B., & Oppenheimer, D. M. (2014). Commentaries and
rejoinder on Klein et al. (2014): The limits of direct replica-
tions and the virtues of stimulus sampling. Social Psychology,
45,299-300. doi:10.1027/1864-9335/2000202

Mullen, B. (1989). Advanced BASIC meta-analysis. Hillsdale, NJ:
Lawrence Erlbaum.

Nahm, F. K., Perret, A., Amaral, D. G., & Albright, T. D. (1997).
How do monkeys look at faces? Journal of Cognitive
Neuroscience, 9, 611-623. doi:10.1162/jocn.1997.9.5.611

Navarrete, C. D., McDonald, M. M., Mott, M. L., & Asher, B.
(2012). Virtual morality: Emotion and action in a simulated
three-dimensional “trolley problem.” Emotion, 12, 364-370.
doi:10.1037/a0025561

Newton-Fisher, N. E. (2004). Hierarchy and social status in
Budongo chimpanzees. Primates, 45, 81-87. doi:10.1007/
$10329-003-0064-6

Patterson, M. L. (1976). An arousal model of interpersonal inti-
macy. Psychological Review, 83, 235-245. doi:10.1037/0033-
295X.83.3.235

Patterson, M. L. (1982). A sequential functional model of non-
verbal exchange. Psychological Review, 89, 231-249.
doi:10.1037/0033-295X.89.3.231

Price, J. (1967). The dominance hierarchy and the evolution of
mental illness. The Lancet, 290, 243-246. doi: 10.1016/S0140-
6736(67)92306-9


http://adsabs.harvard.edu/abs/1997Natur.387.767K
http://adsabs.harvard.edu/abs/1997Natur.387.767K

Weick et al.

1201

Quené, H., & Van den Bergh, H. (2004). On multi-level mod-
eling of data from repeated measures designs: A tuto-
rial. Speech Communication, 43, 103-121. doi:10.1016/j.
specom.2004.02.004

Ristau, C. A. (1991). Before mindreading: Attention, purposes
and deception in birds? In A. Whiten (Ed.), Natural theories
of mind: Evolution, development and simulation of everyday
mindreading (pp. 209-222). Cambridge, MA: Basil Blackwell.

Rizzolatti, G., & Craighero, L. (2004). The mirror-neuron system.
Annual Review of Neuroscience, 27, 169-192. doi:10.1146/
annurev.neuro.27.070203.144230

Rosenfeld, H. M., Breck, B. E., Smith, S. H., & Kehoe, S. (1984).
Intimacy-mediators of the proximity-gaze compensation
effect: Movement, conversational role, acquaintance, and gen-
der. Journal of Nonverbal Behavior, 8, 235-249. doi:10.1007/
BF00985981

Sakaluk, J. K. (2016). Exploring small, confirming big: An alter-
native system to the new statistics for advancing cumulative
and replicable psychological research. Journal of Experimental
Social Psychology, 66, 47-54. doi:10.1016/].jesp.2015.09.013

Scheepers, D., de Wit, F., Ellemers, N., & Sassenberg, K. (2012).
Social power makes the heart work more efficiently: Evidence
from cardiovascular markers of challenge and threat. Journal of
Experimental Social Psychology, 48, 371-374. doi:10.1016/].
jesp.2011.06.014

Schmid, P. C., & Schmid Mast, M. S. (2013). Power increases per-
formance in a social evaluation situation as a result of decreased
stress responses. European Journal of Social Psychology, 211,
201-211. doi:10.1002/ejsp.1937

Schneier, F. R., Rodebaugh, T. L., Blanco, C., Lewin, H., &
Liebowitz, M. R. (2011). Fear and avoidance of eye contact in
social anxiety disorder. Comprehensive Psychiatry, 52, 81-87.
doi:10.1016/j.comppsych.2010.04.006

Schoel, C., Eck, J., & Greifeneder, R. (2013). A matter of vertical
position: Consequences of ostracism differ for those above ver-
sus below its perpetrators. Social Psychological and Personality
Science, 5, 149-157. doi:10.1177/1948550613488953

Schubert, T. W. (2005). Your highness: Vertical positions as per-
ceptual symbols of power. Journal of Personality and Social
Psychology, 89, 1-21. doi:10.1037/0022-3514.89.1.1

Skuse, D. (2003). Fear recognition and the neural basis of social
cognition. Child and Adolescent Mental Health, 8, 50-60.
doi:10.1111/1475-3588.00047

Slater, M., Antley, A., Davison, A., Swapp, D., Guger, C., Barker,
C., ... Sanchez-Vives, M. V. (2006). A virtual reprise of the
Stanley Milgram obedience experiments. PLoS ONE, 1, Article
€39. doi:10.1371/journal.pone.0000039

Slater, M., Rovira, A., Southern, R., Swapp, D., Zhang, J. J.,
Campbell, C., & Levine, M. (2013). Bystander responses to
a violent incident in an immersive virtual environment. PLoS
ONE, 8, Article €52766. doi:10.1371/journal.pone.0052766

Terburg, D., Aarts, H., & van Honk, J. (2012). Testosterone
affects gaze aversion from angry faces outside of con-
scious awareness. Psychological Science, 23, 459-463.
doi:10.1177/0956797611433336

Tiedens, L. Z., & Fragale, A. R. (2003). Power moves:
Complementarity in dominant and submissive nonverbal
behavior. Journal of Personality and Social Psychology, 84,
558-568. doi:10.1037/0022-3514.84.3.558

Tomkins, S. S. (1963). Affect imagery consciousness: The negative
effects (Vol. 2). New York, NY: Springer.

van Honk, J., Schutter, D. J. L. G., Hermans, E. J., & Putman, P.
(2004). Testosterone, cortisol, dominance, and submission:
Biologically prepared motivation, no psychological mecha-
nisms involved. Behavioral and Brain Sciences, 27, 160.
doi:10.1017/S0140525X 04240043

Vuilleumier, P., George, N., Lister, V., Armony, J., & Driver, J.
(2005). Effects of perceived mutual gaze and gender on face
processing and recognition memory. Visual Cognition, 12, 85-
101. doi:10.1080/13506280444000120

Weick, M., & Guinote, A. (2010). How long will it take? Power
biases time predictions. Journal of Experimental Social
Psychology, 46, 595-604. doi:10.1016/j.jesp.2010.03.005

Weick, M., Guinote, A., & Wilkinson, D. (2011). Lack of power
enhances visual perceptual discrimination. Canadian Journal of
Experimental Psychology, 65,208-213. doi:10.1037/a0024258

Wells, G. L., & Windschitl, P. D. (1999). Stimulus sampling
and social psychological experimentation. Personality
and  Social ~ Psychology  Bulletin, 25, 1115-1125.
doi:10.1177/01461672992512005

Whalen, P. J., Kagan, J., Cook, R. G., Davis, F. C., Kim, H., Polis,
S., ... Johnstone, T. (2004). Human amygdala responsivity to
masked fearful eye whites. Science, 306, 2061. doi:10.1126/
science.1103617

Whitson, J. A., Liljenquist, K. A., Galinsky, A. D., Magee, J. C.,
Gruenfeld, D. H., & Cadena, B. (2013). The blind leading: Power
reduces awareness of constraints. Journal of Experimental
Social Psychology, 49, 579-582. d0i:10.1016/j.jesp.2012.10.009

Wiens, A. N., Harper, R. G., & Matarazzo, J. D. (1980). Personality
correlates of nonverbal interview behavior. Journal of
Clinical ~ Psychology, 36, 205-215. doi:10.1002/1097-
4679(198001)36:1<205::AID-JCLP2270360126>3.0.CO;2-A

Wieser, M. J., Pauli, P., Alpers, G. W., & Miihlberger, A. (2009).
Is eye to eye contact really threatening and avoided in social
anxiety?—An eye-tracking and psychophysiology study.
Journal of Anxiety Disorders, 23, 93-103. doi:10.1016/j.janx-
dis.2008.04.004

Wieser, M. J., Pauli, P., Grosseibl, M., Molzow, 1., & Miihlberger,
A. (2010). Virtual social interactions in social anxi-
ety—The impact of sex, gaze, and interpersonal distance.
Cyberpsychology, Behavior, and Social Networking, 13, 547-
554. doi:10.1089/cyber.2009.0432



