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Abstract
Groups, teams, and collectives—people—are incredibly important to human behavior. People live in families, work
in teams, and celebrate and mourn together in groups. Despite the huge variety of human group activity and its
fundamental importance to human life, social-psychological research on person perception has overwhelmingly focused
on its namesake, the person, rather than expanding to consider people perception. By looking to two unexpected
partners, the vision sciences and organization behavior, we find emerging work that presents a path forward, building
a foundation for understanding how people perceive other people. And yet this nascent field is missing critical insights
that scholars of social vision might offer: specifically, for example, the chance to connect perception to behavior
through the mediators of cognition and motivational processes. Here, we review emerging work across the vision and
social sciences to extract core principles of people perception: efficiency, capacity, and complexity. We then consider
complexity in more detail, focusing on how people perception modifies person-perception processes and enables
the perception of group emergent properties as well as group dynamics. Finally, we use these principles to discuss
findings and outline areas fruitful for future work. We hope that fellow scholars take up this people-perception call.
Keywords
people perception, person perception, ensemble coding, social vision
An entrepreneur presenting her pitch deck to investors,
a local representative addressing his constituents, a
teacher entering a classroom full of students—these
scenes represent a small swath of people’s daily experiences in perceiving other people. From such perceptions arise a multitude of socially relevant questions:
Are the investors on board with the idea? Are the constituents angry or pleased? Who are the students in the
class? Although it is easy to imagine the entrepreneur
seeing the investors’ growing excitement, the representative recognizing angry constituents, and the teacher
observing the lack of racial diversity, this ease belies
the complexity of such perception and subsequent
social inference. To assess a plethora of faces by individually perceiving the emotional expression on each
face or to categorize and tally each person would be
untenable, particularly for larger groups.
Instead, vision-science researchers have shown that
humans’ perceptual systems tackle this complexity
through a process of ensemble coding, whereby perceivers quickly and accurately summarize statistical

properties (e.g., average emotional expression, gender
composition) of a group (Whitney & Yamanashi Leib,
2018). This efficient perception of groups aligns with
the foundational nature of groups for human social
activity; people see groups not with befuddlement but
as a seamless part of the daily experience. And yet
vision-science research frequently stops immediately
after the act of perceiving, focusing more on mechanisms underlying the fidelity of human perception (e.g.,
attentional resources) and leaving unanswered the
question of what comes next. The questions in the
previous paragraph are addressed by researchers in
diverse fields—from organizational behavior to group
dynamics and intergroup relations—who have long
examined group processes and outcomes (Hackman
& Katz, 2010; Kerr & Park, 2001). Still, just as vision
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scientists stop after the act of perception, small-groups
researchers pay little attention to perceptual mechanisms that may influence people’s affective, behavioral,
and cognitive responses to groups.
In the tradition of social vision (e.g., Adams et al.,
2011), we propose that bridging group-perception processes (e.g., the integration of bottom-up visual cues
with top-down knowledge) with the downstream consequences of what people do with that group perception opens a rich theoretical space from which novel
questions and hypotheses emerge. For instance, perceiving a group (compared with a single individual)
expands the capacity to perceive group emergent properties, such as diversity, hierarchy, and coordination,
as well as group dynamics, such as group cohesion,
cooperation, norms, and collective affect. In turn, such
emergent properties and dynamics are fundamental to
understanding people’s response to groups: Are they
friendly or hostile? Do I consider them part of my
group or not? What behaviors are acceptable? Given
the ubiquity of groups, linking how people efficiently
perceive groups to the outcomes associated with this
perception is vital to understanding human psychology
and behavior.
Our primary goal is to expand both the understanding and scope of people-perception research, or the
study of how perceptions of groups (via ensemble coding) underlie and support group behavior. We advance
three main points. First, people perception provides a
framework for integrating a diverse set of research findings from vision science, social cognition, intergroup
relations, and organizational behavior. Because groups
are foundational to human behavior, it is unsurprising
that groups appear across multiple areas of psychological research; what is surprising, however, is that only
recently have we begun examining how people perceive groups and what such perceptual processes mean
for behavior in groups. Second, we argue that people
perception is a generative albeit nascent theoretical
space at the intersection of perception and the “doing”
that comes after. Specifically, we highlight how understanding the perception of group emergent properties
and group dynamics offers unique insights into group
behavior. Third, as researchers in this space, we outline
open lines of inquiry that would benefit from a socialvision approach.

From Person Perception to People
Perception
We begin by briefly outlining the historical and conceptual underpinnings of people perception, detailing
points of convergence and divergence with previously
siloed work in person perception, vision science, and

organizational behavior. Overall, these three areas provide critical insights as to how people perceive groups,
yet only in their combination is the full extent of people
perception revealed.

Person perception
Foundational work on person perception establishes
the processes and effects of perceiving others, including social categorization (Allport, 1954; Brewer, 1988;
Fiske & Neuberg, 1990), emotion recognition (Ekman
& Friesen, 1971), and trait judgments (Todorov et al.,
2015). Such phenomena are increasingly examined
using the lens of social vision, which articulates how
bottom-up visual cues (e.g., a person’s facial features,
skin tone) and top-down cognitive structures (e.g., stereotypes, prior knowledge, motives) integrate to dynamically and probabilistically determine humans’ perception
of others (Freeman & Ambady, 2011; Freeman et al.,
2020; Johnson et al., 2015; Kawakami et al., 2017). This
social-vision approach offers the unique ability to connect perceptual processing to behavior through mediating cognitive and motivational processes.
Yet, as its name implies, person perception has
largely focused on perceptions of the solitary person,
ignoring the processes and downstream implications
associated with perceiving groups of people. We contend that people perception likely reflects social-vision
tenets. For instance, perceptions of groups are likely
the product of bottom-up visual percepts and top-down
factors, and the act of perceiving people is in service
of doing or responding to social environments (Gibson,
1979/2015; Zebrowitz, 2006). A central premise of people perception, however, is that it extends beyond additive person perception, requiring an articulation of
different mechanisms and capacities that in turn engender the perception of unique properties and dynamics.
For instance, the act of perceiving people is not simply
the case of applying person-perception processes
to each individual within a group because groups are
perceived at speeds untenable to serial or sequential
processing (Haberman & Whitney, 2007; see also Ariely,
2001). Thus, to fully understand people perception
requires novel principles and theories.
Our theorizing about people perception also evokes
prior work on entitativity (i.e., what makes a group an
entity or exhibit a sense of oneness compared with
simply being a collection of individuals; Hamilton,
2007; Yzerbyt et al., 2004). Building on Campbell’s
(1958) framework, researchers have outlined a number
of properties that inform a group’s perceived entitativity, including group importance, similarity, and common
purpose, which subsequently inform judgments about
the group (Brewer et al., 2004; Dang & Liu, 2020;
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Hamilton et al., 1998, 2002; Lickel et al., 2000). Although
some work has examined how perceptual cues inform
such judgments (Dasgupta et al., 1999; Fessler &
Holbrook, 2016; Ip et al., 2006), this work has largely
focused on symbolic and linguistic cues (e.g., written
descriptions of groups) to understand the implications
of cognitively construing groups as entities.
In contrast to this cognitive focus, we emphasize
sensory perception and the social inferences derived
from percepts. Specifically, we shift the focus to the
in-the-moment act of perceiving people. For example,
if a woman sees a line composed of men waiting for a
movie or a C-suite team of men working on a deal, her
effortless perception and social categorization of the
group—a group of men—likely affects evaluations of
the group beyond entitativity alone (Alt et al., 2019).
Entitativity certainly plays a vital role in understanding
group perception; however, here we highlight how
perceptual processes extend beyond this single group
property.

Vision science
In a separate research tradition, vision scientists have
examined humans’ perceptual attunement to groups and
group-level properties. This phenomenon, termed
ensemble coding, establishes that the visual system
extracts summary statistical properties from sets of
objects (Whitney & Yamanashi Leib, 2018). Indeed, early
work in psychophysics demonstrated that perceivers
could accurately perceive a number of low-level group
features, including speed (Watamaniuk & Duchon, 1992)
and motion (D. W. Williams & Sekuler, 1984). Later,
Ariely (2001) revealed that perceivers were surprisingly
accurate in reporting mean size after viewing a set of
differently sized circles, although perceivers were inaccurate in identifying whether or not a given individual
circle was present in the set. Since then, vision scientists
have demonstrated ensemble perception for a host of
group properties, including spatial orientation (Dakin &
Watt, 1997), spatial location (Alvarez & Oliva, 2008), and
number (Halberda et al., 2006). In addition, research has
indicated that ensemble perception is accurate for shortened visual-presentation time (as low as 50 ms) and for
different statistical distributions (e.g., uniform, bimodal,
normal, homogeneous; Chong & Treisman, 2003).
Vision scientists have expanded their examination
beyond low-level stimuli to test whether ensemble perception emerges for higher-level stimuli that are inherently social in nature, including emotions, social
categories, and identity. In an early demonstration,
Haberman and Whitney (2007) showed participants
groups of faces (four or 16) for 2,000 ms, after which
participants saw a single test face. In a baseline experiment, the faces in the group had identical emotional
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expressions (e.g., happy–sad), and participants were
asked whether the single test face was happier or sadder than the previously seen group. Participants were
accurate when test faces were different from the group
by at least four units of emotional intensity, reflecting
high acuity. In another experiment, participants viewed
groups of faces that varied in emotional expression and
were asked whether the single test face was happier or
sadder than the average emotional expression seen in
the group before. Remarkably, participants demonstrated the same degree of sensitivity as the baseline
experiment. Yet another experiment showed participants had no memory for individual faces within the
group, performing at chance when asked which of two
faces were presented in the prior group.
These surprising findings spurred a flurry of subsequent research (see Table 1) that found similar ensemblecoding accuracy for other socially relevant stimuli,
including point-light walkers’ heading direction (Sweeny,
Haroz, & Whitney, 2013), eye gaze (Sweeny & Whitney,
2014), race (Thornton et al., 2014; X. Yang & Dunham,
2019), humanness (Yamanashi Leib et al., 2016), voices
in a crowd (Neuhoff, 2017; Neuhoff & Sikich, 2018),
head rotation (Florey et al., 2016), and facial identity
(de Fockert & Wolfenstein, 2009; Neumann et al., 2013,
2017). This ability to visually extract summary statistics
of groups even extends to metrics such as variance;
perceivers accurately report whether a four-person
group had more or less variability in terms of emotion,
gender, race, and facial dominance compared with
another four-person group, again using short exposure
times (Haberman, Lee, & Whitney, 2015; Phillips et al.,
2018).
This work has also revealed several intriguing boundary conditions and proposed mechanisms associated
with ensemble perception, such as perceivers’ ability to
discount extreme deviants in their averaging (Haberman
& Whitney, 2010), the possibility of separate mechanisms for ensemble perception of low- and high-level
stimuli (Haberman, Brady, & Alvarez, 2015), and the
existence of ensemble perception regardless of conscious
awareness and visual attention (Fischer & Whitney,
2011; Haberman & Whitney, 2007; Wolfe et al., 2015).
Together, these findings highlight the efficiency and
ease with which people see groups (for a review, see
Whitney & Yamanashi Leib, 2018).
Yet this important work rests largely within the
domain of vision science, leaving unexamined questions regarding the downstream impacts of easily and
efficiently perceiving the social properties of groups.
As demonstrated by social-vision researchers regarding
the perception of individuals, top-down information
and motives might also affect the perception of groups
and ensemble-coding processes. Here, we aim to integrate and build on this vision-science foundation to
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Table 1. Examples of Socially Relevant Ensemble Perception
Category and stimuli
Gender
Faces

Research tradition

Research finding

Vision science

Participants performed ensemble coding of
gender typicality
Participants accurately estimated the number of
men, which tracked increased threat ratings
Participants accurately estimated the number of
men/women, which tracked feelings of fit and
belonging
Participants accurately reported the number of
men/women, even under different viewing
conditions (e.g., inversion)
Participants accurately reported gender variance
in groups
Participants accurately reported groups’ mean
gender typicality from voices

Haberman and Whitney
(2007)
Alt et al. (2019)

Participants accurately reported groups’ mean
racial typicality (White and Asian)
Participants accurately estimated the number of
Black and White faces, even under different
view conditions (e.g., inversion)
Participants accurately reported racial variance in
groups (White and Black)

Thornton et al. (2014)

Participants accurately reported groups’ mean
emotion (happy–sad, neutral–disgust)
Participants accurately reported groups’ variance
in emotion (happy, sad, angry)
Participants discounted emotional outliers when
estimating mean emotion
Participants performed ensemble coding for
Monney face crowds, demonstrating holistic
processing
Demonstrated facial expression aftereffects from
rapid serial visual presentation comparable to
ensemble average
Participants showed sensitivity to average
emotion displayed in emotionally dynamic
groups
Participants showed sensitivity to average
emotion, even when their foveal region was
occluded
Participants used group emotion to inform group
identification
Groups enhanced average group-emotion
estimates
Participants demonstrated ensemble coding of
emotion for mixed-race (Black–White) groups

Haberman and Whitney
(2007, 2009)
Haberman, Lee, and
Whitney (2015)
Haberman and Whitney
(2010)
Han et al. (2021)

Participants accurately reported groups’ mean
heading direction
Participants accurately reported groups’ mean
eye gaze
Participants accurately reported groups’ mean
head-rotation direction

Sweeny, Haroz, and
Whitney (2013)
Sweeny and Whitney
(2014)
Florey et al. (2016)

Faces

Social vision

Faces

Social vision

Faces

Social vision

Faces

Social vision

Voices

Social vision

Race
Faces

Vision science

Faces

Social vision

Faces

Social vision

Emotion
Faces

Vision science

Faces

Vision science

Faces

Vision science

Faces

Vision science

Faces

Vision science

Faces

Vision science

Faces

Vision science

Faces

Social vision

Faces

Social vision

Faces

Social vision

Motion
Heading direction

Vision science

Eye gaze

Vision science

Head rotation

Vision science

References

Goodale et al. (2018)

X. Yang and Dunham
(2019)
Phillips et al. (2018)
Neuhoff (2017); Neuhoff
and Sikich (2018)

X. Yang and Dunham
(2019)
Phillips et al. (2018)

Ying and Xu (2017)

Elias et al. (2017)

Wolfe et al. (2015)

Goldenberg et al. (2020)
Goldenberg et al. (2021);
Mihalache et al. (2021)
Lamer et al. (2018)

(continued)
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Table 1. (continued)
Category and stimuli

Research tradition

Traits
Attractiveness

Vision science

Attractiveness

Vision science

Attractiveness

Vision science

Dominance and
  hierarchy
Identity
Faces

Vision science

Vision science

Research finding

References

Participants accurately reported groups’ mean
attractiveness level
Examined ensemble perception in relation to
attractiveness, adaptation, and the “friend
effect”
Examined accounts of ensemble-coding
mechanisms for the friend effect
Participants accurately reported variance in
group dominance and hierarchy

Luo and Zhou (2018)

Participants accurately reported groups’ mean
facial identity

Bai et al. (2015); de
Fockert and Wolfenstein
(2009); Neumann et al.
(2013, 2018)

examine not only how ensemble coding supports and
affects people perception but also what is done with
this perception afterward.

Organizational behavior
On what might be considered the opposite pole from
research considering rods and cones, organizationalbehavior scholars focus on group behavior. Indeed, as
described by Hackman and Katz (2010), whereas small
group and team research was originally a core topic in
social psychology, today such small groups are largely
studied in organizational behavior and industrial and
organizational psychology instead. Nevertheless, and quite
independently from visual traditions, organizationalbehavior scholars have recently explored how visual
processes affect team functioning. With different aims
and theoretical traditions, these scholars have developed different techniques for studying perception,
including using naturally existing teams and exercises,
and have focused especially on downstream outcomes
such as team performance and experience.
First, perhaps the largest body of people-perception
work in organizational behavior relates to collective
affect: How do small groups of individuals understand
and come to share (or not share) emotional experience
(Barsade, 2002; Barsade & Gibson, 1997, 2012; Barsade
& Knight, 2015; Sanchez-Burks & Huy, 2009; van Kleef
& Fischer, 2016)? Given that collective affect is important for team performance (Homan et al., 2016), group
members and leaders need to accurately assess collective affect. Sanchez-Burks and colleagues developed a
measure of emotional aperture—or individual skill
at identifying collective affect—that relies on videos
of small groups’ emotional expressions as stimuli

Ying et al. (2019)

Carragher et al. (2020)
Phillips et al. (2018)

(Sanchez-Burks et al., 2016). Related work has found
that perceivers assess team cohesion from emotionalexpression similarity, even more so than race and gender similarity (Magee & Tiedens, 2006).
Second, a smaller body of work builds on thin-slicing
traditions, in which perceivers extract insights regarding
the performance of individuals (e.g., teachers, marriage
partners) from very small amounts of nonverbal information (Ambady et al., 2000). More recent work considers thin slices of entire teams. For instance, perceivers
are better than chance at predicting team performance
from mere 10-s video clips across work groups, Ultimate frisbee teams, and even rock bands (Satterstrom
et al., 2019; Stillman et al., 2014; see also Sullivan &
Reno, 1999). Perceptions of team cohesion and collective trust have been identified as critical indicators for
such judgments. Likewise, perceivers can detect network and status dynamics from short video clips of
working teams, and this has implications for predicted
performance (Yu & Kilduff, 2020).
Third, an emerging body of work considers how individual perceivers assess team structures, such as overall
diversity and hierarchy. Such perceptions of diversity
are traditionally more akin to “judgments” à la groupcognition work rather than truly visual perceptions (e.g.,
Ely & Thomas, 2001; Shemla et al., 2016). Nevertheless,
this work has found that such judgments of diversity
and hierarchy are important for team selection, satisfaction, and conflict (Daniels et al., 2017; Homan et al.,
2010). Scholars have also considered the visual perception of diversity and hierarchy (e.g., Phillips et al., 2018),
which we review in more detail below.
Altogether, work in organizational behavior has highlighted the importance of perceptual processes in small
groups and teams and has made headway in studying
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Bounded

Focused Capacity
Exemplar Coding
Individual Face

PERSON
Perception

Individual Traits and Features
Trust
Dominance
Liking

Efficient
(Rapid, Precise)

Trust
Dominance
Liking

PEOPLE
Perception
Efficient

Diversity
Hierarchy
Norms

(Rapid, Precise)

Expanded Capacity
Ensemble Coding
Large Scenes

Complexity
Modified Person Judgments
Emergent Group Properties
Group Dynamics

Fig. 1. Principles of people perception versus person perception.

how such perceptions may affect team dynamics. However, the field focuses in particular on team outcomes
(e.g., performance, conflict), leaving open questions of
visuocognitive mechanisms and mediating processes.

Core Principles of People Perception
The literature reviewed above points to the intersection
of vision science, social vision, and organizational
behavior as fruitful for developing a foundation of
people perception. Advancing this aim, we extract three
key principles for people-perception research: efficiency, capacity, and complexity. These principles
denote points of convergence with person perception
while also demonstrating novel implications of shifting
to people perception (see Fig. 1).
First, we theorize people perception to be an efficient and effortless process, which aligns with existing
work on person perception (Bodenhausen & Macrae,
1998; Fiske & Neuberg, 1990; Freeman & Ambady,
2011). Other people are incredibly important to human
psychological functioning and survival. Thus, whether
a single individual or a group, other people should
command cognitive-processing resources. In the case
of groups of people, ensemble coding has been identified as a core perceptual mechanism enabling efficient
processing (Sweeny & Whitney, 2014). For example,
even faces outside of awareness can affect ensemble

percepts (Fischer & Whitney, 2011; Haberman &
Whitney, 2007, 2011; Wolfe et al., 2015). Nevertheless,
as in person perception, both bottom-up and top-down
processes are likely involved. For instance, people perception is theorized to involve multiple stages of processing, some of which may be more or less deliberative:
Extracting summary statistics via ensemble coding
should be less deliberative, but then applying that information to guide beliefs and behavior should be more
deliberative (see the selection, extraction, and application model; Phillips et al., 2014). Although debate continues regarding ensemble coding and automaticity (see
Alvarez & Oliva, 2008; Whitney & Yamanashi Leib,
2018), ensemble coding itself—and thus the people
perception it supports—is a rapid, efficient perceptual
mechanism.
Second, we theorize that people perception necessarily recruits expanded capacity compared with person
perception. That is, groups inherently involve more than
a single face. Handling the increased size of a group
compared with a single person should involve either
more processing capacity or different mechanisms from
person perception to be processed efficiently. Ensemble
coding solves this capacity-efficiency trade-off by extracting summary statistic representations. For example,
ensemble-coding mechanisms have been shown to
achieve precise group representations in part by overcoming the noise involved in processing individual
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members of the group (Alvarez, 2011; ZeeAbrahamsen
& Haberman, 2018). Vision scientists have also identified
independent ensemble-coding mechanisms for higherversus lower-level features (Haberman, Brady, & Alvarez,
2015), as well as the ability to simultaneously extract
ensembles across different domains (McDonagh &
Haberman, 2018; J. Sun & Gauthier, 2021).
Although ensemble coding is an efficient mechanism
for dealing with the increased capacity required by
groups, processing tasks beyond simply extracting summary statistics are likely still required. For instance,
individual persons must be selected as either members
of the group to be summarized or not (e.g., Brady &
Alvarez, 2011; Haberman & Whitney, 2010; Phillips
et al., 2014). This challenge of selection aligns with
social-vision tenets in that it is likely affected by both
bottom-up visual cues (e.g., visual cues to team membership such as shirt color) and top-down influences
(e.g., a priori knowledge that a group contains members of both teams). Altogether, however, research suggests that ensemble coding enables the processing of
numerous stimuli and features of such stimuli at once,
offering a tool for handling increased capacity beyond
a single face (Chong & Treisman, 2005a, 2005b; Corbett
& Melcher, 2014; Haberman & Whitney, 2007; but see
Neumann et al., 2017).
Third—and the focus of the remainder of our review—
we theorize that people perception requires observers
to process emergent complexity (e.g., Chan, 1998;
Kozlowski & Klein, 2000; Marks et al., 2001). For instance,
groups may modify traditional person-perception outcomes such as social categorization or trait judgments,
changing judgments by virtue of the group’s context,
and increased complexity. Further, complex properties,
such as diversity or hierarchy, are not possible in single
faces but rather emerge only in groups. Finally, from
groups emerge unique social dynamics, including shifting group membership, normative behavior, and contagion (de Fockert & Marchant, 2008; Haberman et al.,
2009). Thus, processes truly supporting people perception should support the perception of such unique
complexity.
We suggest that these three principles together structure people perception. By using these three core principles, researchers can understand how the efficient
perceptual mechanisms that enable people perception
ultimately affect human affect, behavior, and cognition.
Although the visual beginning and behavioral end of this
spectrum have each been studied by scholars in isolation, either in the vision sciences or in organizational
behavior, social psychologists and those in social vision
may be uniquely positioned to bridge this divide, thus
linking the perception of groups to group behavior.
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Advancing Research in People Perception
As articulated above, perceiving groups is efficient yet
requires increased capacity and represents a significantly more complex task compared with perceiving
individuals. Although existing reviews have considered
the first two principles, efficiency and capacity (e.g.,
Phillips et al., 2014; Whitney & Yamanashi Leib, 2018),
here we focus on unpacking the third principle: complexity. In particular, we highlight three forms of complexity in people perception: modification and
amplification of trait judgments, group emergent properties, and group dynamics. Overall, in this section, we
aim to review emerging work on complexity and point
to critical, important questions for future work.

Groups modify humans’ perception
of individuals and groups
Groups, by their nature, provide greater sources of information than individuals, which, in turn, affects humans’
social judgments. Emerging evidence suggests that groups
affect judgments in roughly three ways: groups amplifying trait judgments compared with individuals, groups
modifying judgments of individuals within the group, and
groups amplifying judgments of the group itself. Across
these three domains, these modifications emerge for a
variety of reasons, including group characteristics (e.g.,
numeric size) and features of ensemble-coding processing (e.g., averaging). Here, we unite these diverse findings under the umbrella of people perception.
The first set of findings demonstrates that group
characteristics amplify humans’ judgments of the group,
especially compared with judgments of an individual
(or even a smaller group). An illustrative example of
this is group numeric size amplifying judgments of
threat. Across numerous nonhuman species, including
lions, hyenas, and great apes, numeric group size, as
assessed via auditory cues (e.g., hearing different roars)
or visual cues (e.g., number of other conspecifics),
denotes that a particular group is either safe to engage
or should be avoided (Boydston et al., 2001; McComb
et al., 1994). These findings extend to preverbal infants,
who use the numeric size of a group to determine
which group will dominate another group (Pun et al.,
2016), suggesting that people associate numeric size
with dominance early in development. Other groupbased cues indicative of group cohesion and coalition
(e.g., synchronized movement and similar clothing) also
increase the perceived formidability of a single opponent (Fessler & Holbrook, 2016; Fessler et al., 2016) and
modify judgments of others’ formidability. In addition,
individuals who move in sync with another coalitional
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member diminish their ratings of an opponent’s perceived muscularity (Fessler & Holbrook, 2014). In sum,
groups enhance perceived threat and dominance
through perceived group properties (e.g., number and
cohesiveness), affecting both judgments of the group
itself and judgments of other individuals.
Groups, compared with individuals, also amplify stereotyping and prejudice; group stimuli lead to greater
explicit endorsement of negative and positive stereotypes and automatic prejudicial associations (Cooley &
Payne, 2017, 2019; although see Persson et al., 2021).
These findings fit with evidence that humans efficiently
learn group stereotypes (Hamilton et al., 2015) and
models of person perception, whereby a group as a
whole is seen as more representative of a social category
than an individual, thus providing greater prototypical
fit (Brewer, 1988; Fiske & Neuberg, 1990). Stereotypeamplification processes likely account, in part, for disparities in downstream outcomes. For instance, in U.S.
contexts, Black men in groups are more likely than
solitary Black individuals to be stopped, arrested, and
have force used against them by police, and this difference is also greater compared with White men (Cooley
et al., 2020). Thus, although groups as a whole are often
deemed more threatening than individuals, these effects
operate intersectionally with race stereotypes.
In a second set of modifying processes, groups provide contextual information that affects perceivers’
judgments of individuals within the group. For instance,
evidence suggests that monoracial groups affect racial
categorization and prototypicality judgments of biracial
individuals within the group. Specifically, when White
perceivers saw biracial faces in groups of Black (but
not White) men, participants exhibited categorization
patterns indicative of greater hypodescent (i.e., categorizing the face as the racial out-group) and viewed the
individual as more stereotypically Black (Cooley et al.,
2018). This pattern of modifying judgments of individuals in groups is also reflected in the “cheerleader” or
“friend” effect, wherein individuals are rated more
attractive when they are in a group than when they are
alone (Carragher et al., 2018, 2020; Walker & Vul, 2014).
Although conceptually distinct both hypodescent and
attractiveness operate via processes consistent with
ensemble perception. Whether through a process of
assimilation (Walker & Vul, 2014; see also Brady &
Alvarez, 2011; Griffiths et al., 2018), saliency (e.g., feature size or temporal frequency; Kanaya et al., 2018),
or contrast (Carragher et al., 2020; Ying et al., 2019),
judgments about the single face are affected by the
surrounding faces, likely driven, in part, by the averaging process evoked by ensemble coding.
Third, evidence suggests that groups, by themselves,
amplify judgments beyond what would be predicted by
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taking the average of each member. Attractiveness judgments demonstrate this property (Verosky et al., 2021).
For example, in a study by van Osch et al. (2015), participants rated groups as a whole more attractive than
the mean attractiveness rating derived from each individual person’s attractiveness. In addition, recent work
suggests that when assessing a group’s mean emotion,
perceivers are systematically biased to rate the average
emotional expression (happy-sad) as more intense than
the mean formed from the emotional intensity of each
face that constitutes that group (Goldenberg et al.,
2021). There is also a robust bias that groups amplify
the perceived emotion of anger (Mihalache et al., 2021).
Overall, this work suggests that groups amplify ratings
above the mathematical mean derived from each of its
constituent parts, aligning with Gestalt principles that
the group is more than its sum (Wertheimer, 1938).
As reflected above, human perception of groups
broadly affects social judgments and in turn responses.
Highlighting the complexity of people perception, we
identify three forms of modification: Perceiving groups
leads to amplified evaluations compared with perceiving individuals, compared with perceiving individuals
within the group, and even compared with objective
properties of the group itself. Together, this work highlights the diversity of these effects and the disparate
domains in which they arise. We hope that by collecting
these findings under an umbrella of people perception,
we can better see the connections and similarities, thus
providing a more coherent framework for how group
perception affects social judgments.

Groups present emergent properties
Many important social-psychological constructs emerge
from groups rather than individuals. For example, an
individual cannot have hierarchy or diversity because
these are properties of groups alone. Such group emergent properties have been foundational to psychological science, including critical research on hierarchy,
experiences of diversity, development of group cohesion, and more (Gruenfeld & Tiedens, 2010). Although
research in industrial and organizational psychology
and organizational behavior has been particularly
focused on emergent properties, states, and processes
in teams, linking these to critical outcomes, including
conflict and performance (Chan, 1998; Marks et al.,
2001), it has often ignored the perceptual antecedents
of how people come to perceive these properties. Thus,
more work needs to be done to understand the perception of such properties and then to connect this perception to subsequent cognition and behavior.
New forays into people perception suggest that
humans can indeed perceive group emergent properties
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and do so both rapidly and accurately. Many of these
psychologically important properties are based on
group variance and therefore may require different perceptual processing from summing or averaging, as may
be the case when groups modify person-perception
judgments. We review this work below and propose
future directions and areas of study.
Emerging work on people perception has considered
the diversity of groups in particular; what is the variation
in faces, motion, or other cues across the group of individuals? Using ensemble-coding methodology, this work
finds that diversity is perceived rapidly and accurately.
For instance, people can readily track variance in the
race and gender of faces (Phillips et al., 2018). Further,
in line with earlier work on the involuntary extraction
of race and gender cues in person perception (Ito &
Urland, 2003), findings suggest that group racial and
gender diversity are also visually (from faces, see X.
Yang & Dunham, 2019) and auditorily (from voices, see
Neuhoff, 2017) extracted. Together, these findings highlight that perceivers are sensitive not only to the mean
representation of social categories within groups but
also to the variance of social categories within groups.
In addition to being a signal of social-identity diversity, variance is also a signal of hierarchy, or how people
rank compared with one another. Perceivers can detect
group hierarchy rapidly and accurately, from static face
displays or from dynamic dyadic interactions (Hall et al.,
2005; Phillips et al., 2018; Tiedens & Fragale, 2003).
Individuals can also accurately perceive status hierarchy
from groups they are members of (Yu & Kilduff, 2020).
Thus, people-perception processes may offer a way for
understanding how individuals surmise and track emergent group structures, such as networks.
Variance in movement is also critical for perceiving
group cohesion, or the degree of coordination in a
group. For instance, perceivers efficiently track collective eye gaze, integrating information about both head
and eye direction to infer crowd attention (Z. Sun et al.,
2020; Sweeny & Whitney, 2014). Perceivers as young
as 4 years old also rapidly and accurately track collective movement, including direction and speed, offering
a mechanism for seamlessly predicting and navigating
movement in a crowd (Sweeny, Haroz, & Whitney, 2013;
Sweeny, Wurnitsch, et al., 2013). Perceivers also attend
to facial similarity or emotional similarity to infer cohesion in dyads (Haberman, Lee, & Whitney, 2015; Magee
& Tiedens, 2006). The visual extraction of such cues
has the potential to help individuals assess coordination
at the group level.
Nevertheless, there are some caveats to accuracy.
First, in addition to variance, individuals may be influenced by the group mean (Haberman, Lee, & Whitney,
2015; Jeong & Chong, 2020). Second, as in person
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perception, top-down factors such as beliefs can also
affect the perception of group properties. For example,
perceptions of both diversity and hierarchy shift
depending on people’s motivations to maintain the status quo or by their individual conceptualizations of the
target construct (Danbold & Unzueta, 2020; Kteily et al.,
2017; Phillips et al., 2018). Assessing the gender composition of a group as majority women (vs. majority
men) may increase the likelihood that the group is
perceived as “diverse,” even if the variance is in fact
equal. For instance, perceptions of one category (racial
diversity) have been found to spill over to beliefs about
other dimensions (gender diversity; Daniels et al.,
2017). And when certain groups are believed to be
irrelevant, they may be neglected entirely via attentional
mechanisms (Chen & Zhou, 2018; see also Neel &
Lassetter, 2019). Thus, accuracy in perceiving group
emergent properties is not always clear-cut and is ripe
for future study.
Although existing work has considered diversity in
particular, numerous emergent properties have yet to
be explored, including those that may not have a single visual cue (e.g., Waller et al., 2016). Conflict is a
prime example: Can individuals perceive a group in
conflict, and if so, what are the bases of this perception (e.g., a combination of summary representations
of mean emotion, emotional variance, and cues to
cohesion)? Likewise, interdependence—the extent to
which group members rely on one another—is a critically important group emergent property in psychological and organizational theory (e.g., Kelley &
Thibaut, 1978). Perceiving such interdependence may
rely again on multiple cues across multiple modalities.
More work is needed to identify which group emergent properties are indeed perceived via ensemblecoding mechanisms, on the basis of what cues, and
how accurately (or not).
Whereas ample theories imply sensitivity to group
emergent properties (e.g., self-categorization and
social-identity theories, social-dominance theory, evolutionary theories, theories of self-regard; Brandner
et al., 2020; Leary & Baumeister, 2000; Mahadevan et al.,
2019; Neuberg et al., 2010; Sidanius & Pratto, 1999;
Tajfel & Turner, 1979; Turner, 1985) and the importance
of this sensitivity for behavior, the mediating role of
actually perceiving such properties is only now being
tested. For example, past work has found that representation in classrooms and in organizations affects
individuals’ sense of belonging and ultimately their success (e.g., Cheryan et al., 2009; Mannix & Neale, 2005;
Murphy et al., 2007; K. Y. Williams & O’Reilly, 1998).
People-perception research is beginning to illuminate
how individuals assess this representation in the first
place: the rapidly, visually perceived, gender diversity
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of a group and critically the mediational role these perceptual judgments have for downstream experiences of
belonging. Goodale and colleagues (2018) had observers
make judgments about their degree of fit and belonging
after viewing groups composed of men and women for
only 500 ms. They found that as the number of men in
a group increased, women reported a lower sense of fit
and belonging in that group; conversely men reported
(albeit to a weaker degree) lower fit and belonging in
groups composed mostly of women. The perceived number of men and women mediated participants’ sense of
belonging (Goodale et al., 2018). These findings align
with other work showcasing that viewing groups dominated by men can negatively affect women’s desire to
participate in STEM-related fields and increase physiological signs of vigilance (Murphy et al., 2007). By bridging humans’ visual perception of groups and the
consequences of that perception, we highlight a unique
and fruitful exchange between vision science and social
psychology.

Groups present complex dynamics
Like group emergent properties, critical dynamics also
emerge in groups: specifically, patterns of group behavior
and action. For example, patterns of group behaviors and
habits form over time, providing the basis for descriptive
norms and influencing prescriptive norms (Miller &
Prentice, 2016). Likewise, group boundaries can change
over time, indicating who is in or out, as well as shades
between (e.g., deviants and exemplars; Macrae et al.,
1999). Norms and membership reflect two of the most
important topics for groups scholars, and many established theoretical traditions rely on the assumption that
norms and membership are readily and accurately perceived (e.g., Ridgeway, 1991; Stephan et al., 2009; Tajfel
& Turner, 1979). However, very little work has considered
how such perceptions of group dynamics unfold. Perhaps
most promising for social psychologists and organizational-behavior scholars is that such exploration of perceptual processes as mediators of group dynamics offers
particularly important insights. Here, we review nascent
work addressing this core facet of people perception.

How do humans identify groups as
in-group versus out-group?
A principal feature of perceiving groups is the identification of coalitions, that is, being able to quickly
determine whether a group is part of one’s in-group or
out-group. At the person-perception level, an abundance of work examines how visual characteristics
specific to an individual operate to cue coalitional
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membership (Boyer et al., 2015; Kurzban et al., 2001;
Xiao et al., 2016) and subsequently activate group processes (Brewer, 1979; Fiske & Neuberg, 1990; Hamilton,
2007; Macrae & Bodenhausen, 2000; Sherif & Sherif,
1953; Tajfel et al., 1971). Evidence from people perception extends these findings to understand how visual
characteristics of the group signal allegiances. Indeed,
perceivable group emergent properties such as behavioral coordination (Sweeny, Haroz, & Whitney, 2013),
collective eye gaze (Sweeny & Whitney, 2014), and
collective affect (Haberman & Whitney, 2007) likely
serve as a scaffold for determining group coalition
(Lamer et al., 2018; Phillips et al., 2014). Here we review
findings that highlight how perceiving these properties
affect group relational dynamics and cue whether a
group is formed of in-group or out-group members.
Goldenberg and colleagues (2020) demonstrated that
participants are more likely to categorize a group as
their in-group when there is alignment between the
average emotional expression of the group and one’s
own emotional reaction to evocative stimuli. Reflecting
the importance of group dynamics, this in-group categorization bias was also surprisingly demonstrated
when groups had low variance in emotional expression,
although the overall mean of the group was different
from how participants felt about the images, suggesting
a tendency to identify with groups that show lower
compared with higher variance in emotional expression. This finding may suggest that fluency operates
as a key moderator between ensemble-coding extraction and subsequent perceiver outcomes (Alter &
Oppenheimer, 2009). Lamer et al. (2018) also showed
that group emotion and race diverge in naturally occurring groups (i.e., photos of people from U.S. colleges)
such that for groups composed of Black and White
individuals there was greater difference on average
emotion between racial groups than within racial
groups. In both cases, the perception of a group emergent property (average emotion) signals or covaries
with group membership.
There is also evidence that a group’s collective eye
gaze, for which perceivers are sensitive to the group
mean (Sweeny & Whitney, 2014), serves as a cue to group
trustworthiness. In a gaze-cueing paradigm, participants
saw a group whose eye gaze either correctly or incorrectly signaled a subsequently presented object. Groups
for which eye gaze matched where the object appeared
were later selected as more trustworthy than groups
whose eye gaze did not cue object location (Z. Sun et al.,
2020). Here again, perceiving a group emergent property,
a group’s eye gaze, affected a social evaluation that is
critical to group dynamics: trustworthiness.
An important future direction is to further understand how the perception of group emergent properties
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integrates and affects group dynamic properties (e.g.,
group boundaries and group formation). For instance,
recent evidence suggests that explicitly thinking about
groups, as opposed to individuals, leads decisionmakers to consider group emergent phenomena more
explicitly, and people making hiring decisions about a
multimember team select more women than when hiring for a single position. This increase results partly
from individuals’ attention to and perception of the
group’s membership dynamics, including diversity
(Chang et al., 2020). In turn, these kinds of perceptions
affect the continuing membership of the group.

How do groups behave?
Group norms. To successfully coordinate, individual
group members must assess and understand what is typical and expected in the group—that is, individuals must
infer group norms (Kahneman & Miller, 1986; Kashima
et al., 2013; Kenrick et al., 2003; Miller & Prentice, 2016).
Although decades of work point to how important such
normative rules are for coordinating behavior, the question of how exactly people infer such norms is also
foundational. Past work has considered how parents
instruct children in normative rules, how people compare their own behavior to imagined counterfactuals and
standards, and how people imagine the beliefs of others—
critical to norms that encompass more private behaviors
(Kenward et al., 2011; Miller et al., 1990; Prentice &
Miller, 1993; Tankard & Paluck, 2016). However, many
norms are also perceptually observable (e.g., how loud
to speak in the library, how quickly to run in the crowd).
And yet little work has considered the perceptual bases
of norm inference.
Some studies have highlighted how perceptual processes, relying on ensemble-coding mechanisms, support norm inference in groups of people and, as a
result, group coordination. For instance, individuals
track crowd behavior—including walking direction,
speed, and eye gaze (Sweeny, Haroz, & Whitney, 2013;
Sweeny & Whitney, 2014)—and the overall synchrony
of such movements. This synchrony information is used
to infer group intentions (Wilson & Gos, 2019) as well
as trust (Z. Sun et al., 2020) and is critical to group
coordination: Individuals must infer not only the existence and actions of the group but also whether or not
to join said group in action. Perceptions of intention,
cohesion, and trust are thus vital for motivating individuals’ behavior within the group, and thus group
coordination.
Emerging work suggests observers track even more
complicated behavioral norms as well. For instance,
scholars have found that people implicitly perceive
group norms by accurately tracking visual information
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about group-member behaviors, such as style of dress
and meeting arrival times (Dannals et al., 2020; Dannals
& Miller, 2017). This work finds that observers both
perceive and discount outliers in generating their summary representation of norms. This dovetails with more
visuocognitive work, which finds that observers discount emotionally deviant faces in a group when summarizing group averages (e.g., Haberman & Whitney,
2010) and can achieve ensemble representation even
when group members are presented sequentially rather
than simultaneously (Hubert-Wallander & Boynton,
2015). Altogether, this suggests that ensemble-coding
mechanisms might enable mean and variance summarizing of even complex human behavior in groups.
Group emotion. Shared group emotional experience is
also important for coordinating group behavior (Barsade
& Gibson, 2012; Goldenberg et al., 2016; van Kleef &
Fischer, 2016). Collective emotions support coordination
by helping individuals experience shared reality and by
binding individual members together into the group itself
(Barsade & Gibson, 1997). Understanding the emotions
of others relies on perceptual processes, given that emotional responses and expressions are perceived from
physical cues in the face, body, and voice (Darwin, 1872;
Ekman, 1992; Mayer et al., 1990). However, group emotions can quickly become complex, including not only
the average and variance of individual member emotions
(collective affect, group affective tone) but also more
dynamic experiences, including the spread or contagion
of emotions, amplification, and mitigation. Nascent work,
reviewed below, has begun to unpack these complex
dynamics, finding evidence again that ensemble-coding
mechanisms support perception, which in turn can fuel
emotional dynamics in groups.
Perceiving such group emotion and changing dynamics is critical for intergroup and crowd behavior in particular, shifting peaceful protests into angry mobs or
angry mobs into peaceful protests. Contagion, or the
rapid and at least partially automatic spreading of emotional experience from one group member to the next,
is theorized as especially important to spurring group
behaviors (Hatfield et al., 1994). Emerging work demonstrates the perceptual mechanisms that underlie such
behavior change. For example, in a large crowd, overall
impressions are shifted toward the most amplified emotions (Goldenberg et al., 2021; Mihalache et al., 2021),
which in turn may speed contagion (see also Wróbel
& Imbir, 2019).
Recent work also explores leaders’ role in managing
such emotion dynamics, especially considering individual differences in the ability to perceive group emotion (and, ostensibly, to respond appropriately;
Pescosolido, 2002; Sanchez-Burks & Huy, 2009). Indeed,
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some people are better than others at perceiving group
emotion (Sanchez-Burks et al., 2016; Sanchez-Burks &
Huy, 2009), which may be a function of perceiving
individual faces (e.g., Mayer et al., 1990) or appropriately summarizing (e.g., discounting outliers; Haberman
& Whitney, 2010). In turn, existing theories presume
that perceiving group emotion accurately helps spur
appropriate management of group emotion—raising
the voice, or responding with calm. This link between
perception and action may be yet another stage in
which individual differences play a role.
Finally, emerging work finds that synchrony is an
important element of tracking such group-emotion
dynamics. For instance, synchronous emotion changes
are easier to track than more variable change (Elias
et al., 2017), and synchronous emotions imply both
group cohesion (Magee & Tiedens, 2006) and team
functioning (Homan et al., 2016). However, some previous work has treated low variance as equivalent to
synchronous, whereas more recent work specifies synchrony as how emotions may change at the same time
or not. Thus, future work should consider the independent effects of tightly correlated emotions in groups
(shared affect) versus tightly correlated changes (synchrony) and the relative inferences each offer to individual members.

Discussion
Work from fields as diverse as vision science and organizational behavior has presented converging evidence
that people perception, or the visual summarization of
small groups of people, shapes social decision-making
and behavior. However, much of this work has remained
isolated in two scientific siloes—the vision sciences and
organizational behavior—thus missing the chance to
investigate and understand key mediating processes
that enable quick visual impressions to shape humans’
social worlds. Social-vision scholars are uniquely situated to bridge this divide and yet have largely remained
focused on person perception instead of turning their
attention to people.
Here, we have collected this budding work and
extracted three key principles that may help expand
the study of person perception to include groups of
people: efficiency, capacity, and emergent complexity.
With these core principles in mind, we hope new work
can begin to tackle the important questions of how
people-perception processes extract information about
uniquely group-level properties and group dynamics,
which in turn shape group behavior.
To the extent that social-vision researchers turn their
attention to people perception, working to generate, integrate, and bridge new insights regarding ensemble-coding
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processes and team-level outcomes, then myriad additional questions are likely to emerge along the way. For
instance, we reviewed several important group emergent properties and dynamics above but also mentioned
missing properties that deserve study as well. Here, we
highlight a few additional questions that stand out thus
far related to our principles.
First, regarding efficiency, more work is needed to
understand individual differences in the face of effortless processing. For instance, whereas organizationalbehavior work has found individual differences in the
ability to extract group-emotion information (SanchezBurks et al., 2016), ensemble-coding work has found
that efficient processing of group emotion happens
both outside of humans’ awareness and accurately
(Haberman & Whitney, 2010; Hansmann-Roth et al.,
2021). Thus, it is unclear how such processing contributes to individual differences or whether later-stage
processing may be interfering (e.g., Haberman, Brady,
& Alvarez, 2015). Likewise, recent work suggests that
cultural differences, via training and exposure, may also
affect even basic ensemble-coding accuracy (Im et al.,
2017; see also Y. Yang et al., 2019). Social-vision scholars, at the intersection of these two ends, may be particularly well suited to help understand when and how
individual differences play a role.
Second, by applying a social-vision lens, new insight
can be gleaned regarding how top-down processing
and midlevel connections (Freeman & Ambady, 2011)
interact, support, or interfere with efficient visual processes to ultimately influence behavior. For instance,
recent work has begun to document spillover effects,
in which ensemble percepts along one dimension influence perceptions of other dimensions. When people
reflect on the gender diversity of a group, their impression is shaped not only by gender composition but also
by the racial diversity of the group (Daniels et al., 2017;
see also Crawford et al., 2019). Likewise, ensemble
representations of group emotion can affect impressions of the actual size of the group (Doi & Shinohara,
2016). In addition, as reviewed above, research has also
identified spillover effects moving from the group to
impressions of the individual—and vice versa—and
impressions of group emotion affect impressions of
individual emotions (Corbin & Crawford, 2018; Griffiths
et al., 2018; see also Chang et al., 2020). Beyond different dimensions, different statistical features (e.g.,
variance and mean) may also interfere with one another
(Maule & Franklin, 2020; Phillips et al., 2018).
Furthermore, although we have focused especially
on the visual perception of groups of people, the representation of groups of people also deserves attention.
Representing groups likely requires the integration of
information across multiple cognitive modalities (e.g.,
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vision, memory, judgments, knowledge). For example,
Yamanashi Leib and colleagues (2020) found that perceivers were sensitive to the average economic value
of sets of common objects, demonstrating how these
modalities (vision and knowledge of objects’ worth)
blend to achieve ensemble judgments (see also PutnamFarr & Morewedge, 2021; Yamanashi Leib et al., 2016).
Taking a social-vision lens may help to better understand how humans’ perception of groups represents a
first step in shaping associated beliefs, cognitions, and
intergroup dynamics (e.g., inequality, racism, sexism).
Overall, more work is needed to understand how and
why multiple dimensions may be processed together
and what consequences this has not only for perception
but also for social decision-making and behavior.
Third, active debates within the ensemble-coding
literature consider to what degree people perception
is truly automatic, as well as to what degree such
perception relies on truly distinct processing mechanisms compared with those involved in individual
person perception (Hansmann-Roth et al., 2021;
Neumann et al., 2017; Whitney & Yamanashi Leib,
2018; ZeeAbrahamsen & Haberman, 2018). This question of automaticity has long been an issue within
social-vision research and psychological research more
broadly (Bargh, 1994). Using methods and insights from
across these fields should improve understanding of
how perception translates into action. In addition, integrating and testing understanding of top-down factors
in relation to critiques of this idea (Firestone & Scholl,
2016; but see also Freeman et al., 2020) is necessary
to elucidate the exact mechanisms by which perception is affected by cognitive structures, particularly in
the context of groups.
Relatedly, one set of processes may be involved in
visually extracting information about groups, which then
intersects with processes associated with mentally representing and remembering those groups later. For example, some work has considered how individuals come to
understand and represent relational systems and network
connections within groups (e.g., social-network schemas)
partly on the basis of information they glean automatically and visually (Alt et al., 2021; Brands, 2013; Casciaro
et al., 1999; Kilduff & Krackhardt, 1994; Mobasseri et al.,
2021; Smith et al., 2020; Yu et al., 2021; Yu & Kilduff,
2020). Such information about specific relationships and
the overall group structure likely complements people’s
knowledge of who belongs in the group or subgroups,
entitativity, and fault lines that may exist within the group,
all of which is updated dynamically over time. In turn,
information about the specific network structure should
affect social behavior and influence who people reach
out to and who they avoid (e.g., Yu & Shea, 2021).

13

Conclusion
Groups are a fundamental organizing unit for human
behavior. However, social-vision work has overwhelmingly focused attention on person perception rather
than expanding to consider people perception. By
drawing on scholarship from both the vision sciences
and organizational behavior, we identified core principles of people perception. In turn, we leveraged these
principles to identify open research questions, including the need for work that clarifies how ensemble perceptual processing affects behavior by mediating
cognition and motives. We hope that fellow scholars
take up this call to examine people perception.
Transparency
Action Editor: Laura A. King
Editor: Laura A. King
Author Contributions
N. P. Alt and L. T. Phillips share first authorship for this
article. Both authors approved the final manuscript for
submission.
Declaration of Conflicting Interests
The author(s) declared that there were no conflicts of
interest with respect to the authorship or the publication
of this article.
Funding
This research was supported by National Science Foundation Grant BCS 2017245/BCS 2017250 (to N. P. Alt).

ORCID iD
L. Taylor Phillips

https://orcid.org/0000-0003-4655-6904

Acknowledgments
We thank the California State University, Long Beach, Brown
Bag group and Kerri L. Johnson for providing comments on
earlier drafts of this article.

References
Adams, R. B. A., Jr., Ambady, N., Nakayama, K., & Shimojo, S.
(2011). The science of social vision. Oxford University
Press.
Allport, G. W. (1954). The nature of prejudice (Unabridged
25th anniversary ed). Addison-Wesley Publishing Co.
Alt, N. P., Parkinson, C., Kleinbaum, A. M., & Johnson, K. L.
(2021). The face of social networks: Naive observers’
accurate assessment of others’ social network positions from faces. Social Psychological and Personality
Science. Advance online publication. https://doi.org/10
.1177/19485506211003723
Alt, N. P., Goodale, B., Lick, D. J., & Johnson, K. L. (2019).
Threat in the company of men: Ensemble perception and
threat evaluations of groups varying in sex ratio. Social
Psychological and Personality Science, 10(2), 152–159.
https://doi.org/10.1177/1948550617731498

14
Alter, A. L., & Oppenheimer, D. M. (2009). Uniting the tribes
of fluency to form a metacognitive nation. Personality
and Social Psychology Review, 13(3), 219–235. https://
doi.org/10.1177/1088868309341564
Alvarez, G. A. (2011). Representing multiple objects as an
ensemble enhances visual cognition. Trends in Cognitive
Sciences, 15(3), 122–131. https://doi.org/10.1016/j.tics
.2011.01.003
Alvarez, G. A., & Oliva, A. (2008). The representation of simple ensemble visual features outside the focus of attention. Psychological Science, 19(4), 392–398. https://doi
.org/10.1111/j.1467-9280.2008.02098.x
Ambady, N., Bernieri, F. J., & Richeson, J. A. (2000). Toward
a histology of social behavior: Judgmental accuracy from
thin slices of the behavioral stream. In M. P. Zanna (Ed.),
Advances in experimental social psychology (Vol. 32, pp.
201–271). Academic Press. https://doi.org/10.1016/S00652601(00)80006-4
Ariely, D. (2001). Seeing sets: Representation by statistical
properties. Psychological Science, 12(2), 157–162. https://
doi.org/10.1111/1467-9280.00327
Bai, Y., Yeib, A. Y., Puri, A. M., Whitney, D., & Peng, K.
(2015). Gender differences in crowd perception. Frontiers
in Psychology, 6, Article 1300. https://doi.org/10.3389/
fpsyg.2015.01300
Bargh, J. A. (1994). The four horsemen of automaticity:
Awareness, intention, efficiency, and control in social
cognition. In R. S. Wyer, Jr. & T. K. Srull (Eds.), Handbook
of social cognition: Basic processes; applications (pp. 1–
40). Lawrence Erlbaum Associates.
Barsade, S. G. (2002). The ripple effect: Emotional contagion and its influence on group behavior. Administrative
Science Quarterly, 47, 644–675.
Barsade, S. G., & Gibson, D. E. (1997). Group emotion: A
view from top and bottom. Research on Managing Groups
and Teams, 1, 81–102.
Barsade, S. G., & Gibson, D. E. (2012). Group affect: Its
influence on individual and group outcomes. Current
Directions in Psychological Science, 21, 119–123. https://
doi.org/10.1177/0963721412438352
Barsade, S. G., & Knight, A. (2015). Group affect. Annual
Review of Organizational Psychology and Organizational
Behavior, 2, 21–46.
Bodenhausen, G. V., & Macrae, C. N. (1998). Stereotype activation and inhibition. In R. S. Wyer, Jr. (Ed.), Stereotype
activation and inhibition: Advances in social cognition,
Volume XI (pp. 1–52). Lawrence Erlbaum Associates.
Boydston, E. E., Morelli, T. L., & Holekamp, K. E. (2001).
Sex differences in territorial behavior exhibited by the
spotted hyena (Hyaenidae, Crocuta crocuta). Ethology,
107(5), 369–385. https://doi.org/10.1046/j.1439-0310.2001
.00672.x
Boyer, P., Firat, R., & Leeuwen, F. V. (2015). Safety, threat,
and stress in intergroup relations: A coalitional index
model. Perspectives on Psychological Science, 10(4), 434–
450. https://doi.org/10.1177/1745691615583133
Brady, T. F., & Alvarez, G. A. (2011). Hierarchical encoding in visual working memory: Ensemble statistics bias
memory for individual items. Psychological Science, 22(3),
384–392. https://doi.org/10.1177/0956797610397956

Alt, Phillips
Brandner, J. L., Dillon, H. M., & Brase, G. L. (2020). Convergent
evidence for a theory of rapid, automatic, and accurate
sex ratio tracking. Acta Psychologica, 210, Article 103161.
https://doi.org/10.1016/j.actpsy.2020.103161
Brands, R. A. (2013). Cognitive social structures in social
network research: A review. Journal of Organizational
Behavior, 34, 82–103. https://doi.org/10.1002/job.1890
Brewer, M. B. (1979). In-group bias in the minimal intergroup
situation: A cognitive-motivational analysis. Psychological
Bulletin, 86(2), 307–324. https://doi.org/10.1037/00332909.86.2.307
Brewer, M. B. (1988). A dual process model of impression formation. In T. K. Srull & R. S. Wyer, Jr. (Eds.), A dual process
model of impression formation: Advances in social cognition, Volume I (pp. 1–36). Lawrence Erlbaum Associates.
Brewer, M. B., Hong, Y.-Y., & Li, Q. (2004). Dynamic entitativity: Perceiving groups as actors. In V. Yzerbyt, C. M. Judd,
& O. Corneille (Eds.), The psychology of group perception:
Perceived variability, entitativity, and essentialism (pp.
25–38). Psychology Press.
Campbell, D. T. (1958). Common fate, similarity, and other
indices of the status of aggregates of persons as social
entities. Behavioral Science, 3, 14–25.
Carragher, D. J., Lawrence, B. J., Thomas, N., & Nicholls, M. E. R.
(2018). Visuospatial asymmetries do not modulate the
cheerleader effect. Scientific Reports, 8, Article 2548. https://
doi.org/10.1038/s41598-018-20784-5
Carragher, D. J., Thomas, N. A., Gwinn, S. O., & Nicholls, M. E. R.
(2020). The cheerleader effect is robust to experimental
manipulations of presentation time. Journal of Cognitive
Psychology, 32(5–6), 553–561. https://doi.org/10.1080/2
0445911.2020.1776718
Casciaro, T., Carley, K. M., & Krackhardt, D. (1999). Positive
affectivity and accuracy in social network perception.
Motivation and Emotion, 23, 285–306. https://doi.org/10
.1023/A:1021390826308
Chan, D. (1998). Functional relations among constructs in
the same content domain at different levels of analysis:
A typology of composition models. Journal of Applied
Psychology, 83(2), 234–246. https://doi.org/10.1037/00219010.83.2.234
Chang, E. H., Kirgios, E. L., Rai, A., & Milkman, K. L. (2020).
The isolated choice effect and its implications for gender
diversity in organizations. Management Science, 66(6),
2752–2761.
Chen, B., & Zhou, G. (2018). Attentional modulation of
hierarchical ensemble coding for the identities of moving faces. Journal of Experimental Psychology: Human
Perception and Performance, 44(10), 1542–1556. https://
doi.org/10.1037/xhp0000549
Cheryan, S., Plaut, V. C., Davies, P. G., & Steele, C. M. (2009).
Ambient belonging: How stereotypical cues impact gender
participation in computer science. Journal of Personality
and Social Psychology, 97(6), 1045–1060. https://doi
.org/10.1037/a0016239
Chong, S. C., & Treisman, A. (2003). Representation of statistical properties. Vision Research, 43(4), 393–404. https://
doi.org/10.1016/S0042-6989(02)00596-5
Chong, S. C., & Treisman, A. (2005a). Attentional spread in
the statistical processing of visual displays. Perception

People Perception
& Psychophysics, 67, 1–13. https://doi.org/10.3758/
BF03195009
Chong, S. C., & Treisman, A. (2005b). Statistical processing:
Computing the average size in perceptual groups. Vision
Research, 45(7), 891–900.
Cooley, E., Brown-Iannuzzi, J. L., Brown, C., & Polikoff, J.
(2018). Black groups accentuate hypodescent by activating threats to the racial hierarchy. Social Psychological
and Personality Science, 9, 411–418.
Cooley, E., Hester, N., Cipolli, W., Rivera, L. I., Abrams, K.,
Pagan, J., Sommers, S. R., & Payne, K. (2020). Racial
biases in officers’ decisions to frisk are amplified for Black
people stopped among groups leading to similar biases
in searches, arrests, and use of force. Social Psychological
and Personality Science, 11(6), 761–769.
Cooley, E., & Payne, B. K. (2017). Using groups to measure
intergroup prejudice. Personality and Social Psychology
Bulletin, 43(1), 46–59.
Cooley, E., & Payne, B. K. (2019). A group is more than
the average of its parts: Why existing stereotypes are
applied more to the same individual when viewed
in groups than when viewed alone. Group Processes
and Intergroup Relations, 22(5), 673–687. https://doi
.org/10.1177/1368430218756494
Corbett, J. E., & Melcher, D. (2014). Stable statistical representations facilitate visual search. Journal of Experimental
Psychology: Human Perception and Performance, 40(5),
1915–1925. https://doi.org/10.1037/a0037375
Corbin, J. C., & Crawford, L. E. (2018). Biased by the group:
Memory for an emotional expression biases towards the
ensemble. Collabra: Psychology, 4(1), Article 33. http://
doi.org/10.1525/collabra.186
Crawford, L. E., Corbin, J. C., & Landy, D. (2019). Prior experience informs ensemble encoding. Psychonomic Bulletin &
Review, 26(3), 993–1000. https://doi.org/10.3758/s13423018-1542-6
Dakin, S. C., & Watt, R. J. (1997). The computation of orientation statistics from visual texture. Vision Research,
37(22), 3181–3192.
Danbold, F., & Unzueta, M. M. (2020). Drawing the diversity
line: Numerical thresholds of diversity vary by group status. Journal of Personality and Social Psychology, 118(2),
283–306. https://doi.org/10.1037/pspi0000182
Dang, J., & Liu, L. (2020). How to be “groupy” matters: Groups
with shared traits and shared goals engender distinct patterns of social judgments. Group Processes & Intergroup
Relations. https://doi.org/10.1177/1368430220942294
Daniels, D. P., Neale, M. A., & Greer, L. L. (2017). Spillover
bias in diversity judgment. Organizational Behavior
and Human Decision Processes, 139, 92–105. https://doi
.org/10.1016/j.obhdp.2016.12.005
Dannals, J. E., & Miller, D. T. (2017). Social norm perception in groups with outliers. Journal of Experimental
Psychology: General, 146(9), 1342–1359. https://doi.org/10
.1037/xge0000336
Dannals, J. E., Reit, E. S., & Miller, D. T. (2020). From whom
do we learn group norms? Low-ranking group members are perceived as the best sources. Organizational
Behavior and Human Decision Processes, 161, 213–227.

15
Darwin, C. (1872). The expression of the emotions in man and
animals. John Murray. https://doi.org/10.1037/10001-000
Dasgupta, N., Banaji, M. R., & Abelson, R. P. (1999). Group
entitativity and group perception: Associations between
physical features and psychological judgment. Journal
of Personality and Social Psychology, 77(5), 991–1003.
https://doi.org/10.1037/0022-3514.77.5.991
de Fockert, J., & Marchant, A. (2008). Attention modulates
set representations by statistical properties. Perception &
Psychophysics, 70(5), 789–794. https://doi.org/10.3758/
PP.70.5.789
de Fockert, J., & Wolfenstein, C. (2009). Rapid extraction of
mean identity from sets of faces. Quarterly Journal of
Experimental Psychology, 62(9), 1716–1722. https://doi
.org/10.1080/17470210902811249
Doi, H., & Shinohara, K (2016). Emotional faces influence
numerosity estimation without awareness. Cognitive
Processing, 17, 389–397. https://doi.org/10.1007/s10339016-0774-5
Ekman, P. (1992). An argument for basic emotions. Cognition
and Emotion, 6(3–4), 169–200. https://doi.org/10.1080/026
99939208411068
Ekman, P., & Friesen, W. V. (1971). Constants across cultures in the face and emotion. Journal of Personality and
Social Psychology, 17, 124–129. https://doi.org/10.1037/
h0030377
Elias, E., Dyer, M., & Sweeny, T. D. (2017). Ensemble perception
of dynamic emotional groups. Psychological Science, 28(2),
193–203. https://doi.org/10.1177/0956797616678188
Ely, R., & Thomas, D. (2001). Cultural diversity at work: The
effects of diversity perspectives on work group processes
and outcomes. Administrative Science Quarterly, 46(2),
229–273. https://doi.org/10.2307/2667087
Fessler, D. M. T., & Holbrook, C. (2014). Marching into battle:
Synchronized walking diminishes the conceptualized
formidability of an antagonist in men. Biology Letters, 10(8),
Article 20140592. https://doi.org/10.1098/rsbl.2014.0592
Fessler, D. M. T., & Holbrook, C. (2016). Synchronized behavior increases assessments of the formidability and cohesion of coalitions. Evolution and Human Behavior, 37,
502–509.
Fessler, D. M. T., Holbrook, C., & Dashoff, D. (2016). Dressed
to kill? Visible markers of coalitional affiliation enhance
conceptualized formidability. Aggressive Behavior, 42(3),
299–309. https://doi.org/10.1002/ab.21624
Firestone, C., & Scholl, B. J. (2016). Cognition does not affect
perception: Evaluating the evidence for “top-down”
effects. Behavioral and Brain Sciences, 39, Article e229.
https://doi.org/10.1017/S0140525X15000965
Fischer, J., & Whitney, D. (2011). Object-level visual information gets through the bottleneck of crowding. Journal
of Neurophysiology, 106(3), 1389–1398. https://doi.org/
10.1152/jn.00904.2010
Fiske, S. T., & Neuberg, S. L. (1990). A continuum of impression
formation, from category-based to individuating processes:
Influences of information and motivation on attention and
interpretation. In M. P. Zanna (Ed.), Advances in experimental social psychology (Vol. 23, pp. 1–74). Academic
Press. https://doi.org/10.1016/S0065-2601(08)60317-2

16
Florey, J., Clifford, C. W. G., Dakin, S., & Mareschal, I. (2016).
Spatial limitations in averaging social cues. Scientific
Reports, 6, Article 32210. https://doi.org/10.1038/srep32210
Freeman, J. B., & Ambady, N. (2011). A dynamic interactive
theory of person construal. Psychological Review, 118(2),
247–279. https://doi.org/10.1037/a0022327
Freeman, J. B., Stolier, R. M., & Brooks, J. A. (2020).
Dynamic interactive theory as a domain-general account
of social perception. In B. Gawronski (Ed.), Advances
in experimental social psychology (Vol. 61, pp. 237–
287). Elsevier Academic Press. https://doi.org/10.1016/
bs.Aesp.2019.09.005
Gibson, J. J. (2015). The ecological approach to visual perception. Psychology Press. (Original work published 1979)
Goldenberg, A., Halperin, E., van Zomeren, M., & Gross, J. J.
(2016). The process model of group-based emotion:
Integrating intergroup emotion and emotion regulation perspectives. Personality and Social Psychology Review, 20(2),
118–141. https://doi.org/10.1177/1088868315581263
Goldenberg, A., Sweeny, T. D., Shpigel, E., & Gross, J. J.
(2020). Is this my group or not? The role of ensemble
coding of emotional expressions in group categorization. Journal of Experimental Psychology: General, 149(3),
445–460. https://doi.org/10.1037/xge0000651
Goldenberg, A., Weisz, E., Sweeny, T., Cikara, M., & Gross, J.
(2021). The crowd emotion amplification effect.
Psychological Science, 32(3), 437–450. https://doi.org/10
.1177/0956797620970561
Goodale, B. M., Alt, N. P., Lick, D. J., & Johnson, K. L. (2018).
Groups at a glance: Perceivers infer social belonging in
a group based on perceptual summaries of sex ratio.
Journal of Experimental Psychology: General, 147(11),
1660–1676.
Griffiths, S., Rhodes, G., Jeffery, L., Palermo, R., & Neumann,
M. F. (2018). The average facial expression of a crowd
influences impressions of individual expressions. Journal
of Experimental Psychology: Human Perception and
Performance, 44(2), 311–319. https://doi.org/10.1037/
xhp0000446
Gruenfeld, D. H., & Tiedens, L. Z. (2010). Organizational
preferences and their consequences. In S. T. Fiske, D. T.
Gilbert, & G. Lindzey (Eds.), Handbook of social psychology (pp. 1252–1287). John Wiley & Sons. https://doi
.org/10.1002/9780470561119.socpsy002033
Haberman, J., Brady, T. F., & Alvarez, G. A. (2015). Individual
differences in ensemble perception reveal multiple, independent levels of ensemble representation. Journal of
Experimental Psychology: General, 144(2), 432–446.
https://doi.org/10.1037/xge0000053
Haberman, J., Harp, T., & Whitney, D. (2009). Averaging
facial expression over time. Journal of Vision, 9(11), 1–13.
https://doi.org/10.1167/9.11.1
Haberman, J., Lee, P., & Whitney, D. (2015). Mixed emotions:
Sensitivity to facial variance in a crowd of faces. Journal of
Vision, 15(4), Article 16. https://doi.org/10.1167/15.4.16
Haberman, J., & Whitney, D. (2007). Rapid extraction of mean
emotion and gender from sets of faces. Nature Current
Biology, 17(17), R751–R753. https://doi.org/10.1016/j
.cub.2007.06.039

Alt, Phillips
Haberman, J., & Whitney, D. (2009). Seeing the mean:
Ensemble coding for sets of faces. Journal of Experimental
Psychology: Human Perception and Performance, 35(3),
718–734.
Haberman, J., & Whitney, D. (2010). The visual system
discounts emotional deviants when extracting average
expression. Attention, Perception & Psychophysics, 72(7),
1825–1838. https://doi.org/10.3758/APP.72.7.1825
Haberman, J., & Whitney, D. (2011). Efficient summary statistical representation when change localization fails.
Psychonomic Bulletin & Review, 18(5), 855–859. https://
doi.org/10.3758/s13423-011-0125-6
Hackman, J. R., & Katz, N. (2010). Group behavior and performance. In S. T. Fiske, D. T. Gilbert, & G. Lindzey (Eds.),
Handbook of social psychology (pp. 1208–1251). John
Wiley & Sons. https://doi.org/10.1002/9780470561119
.socpsy002032
Halberda, J., Sires, S. F., & Feigenson, L. (2006). Multiple
spatially overlapping sets can be enumerated in parallel. Psychological Science, 17(7), 572–576. https://doi
.org/10.1111/j.1467-9280.2006.01746.x
Hall, J. A., Coats, E. J., & LeBeau, L. S. (2005). Nonverbal
behavior and the vertical dimension of social relations:
A meta-analysis. Psychological Bulletin, 131(6), 898–924.
https://doi.org/10.1037/0033-2909.131.6.898
Hamilton, D. L. (2007). Understanding the complexities of
group perception: Broadening the domain. European
Journal of Social Psychology, 37, 1077–1101.
Hamilton, D. L., Chen, J. M., Ko, D. M., Winczewski, L.,
Banerji, I., & Thurston, J. A. (2015). Sowing the seeds
of stereotypes: Spontaneous inferences about groups.
Journal of Personality and Social Psychology, 109(4),
569–588. https://doi.org/10.1037/pspa0000034
Hamilton, D. L., Sherman, S. J., & Castelli, L. (2002). A group
by any other name—The role of entitativity in group
perception. European Journal of Social Psychology,
12(1), 139–166. https://doi.org/10.1080/1479277214300
0049
Hamilton, D. L., Sherman, S. J., & Lickel, B. (1998). Perceptions
of groups: The importance of the entitativity continuum. In C. Sedikides, J. Schopler, & C. A. Insko (Eds.),
Intergroup cognition and intergroup behavior (pp. 47–74).
Lawrence Erlbaum Associates.
Han, L., Yamanashi Leib, A., Chen, Z., & Whitney, D. (2021).
Holistic ensemble perception. Attention, Perception, &
Psychophysics, 83(3), 998–1013. https://doi.org/10.3758/
s13414-020-02173-1
Hansmann-Roth, S., Kristjánsson, Á., Whitney, D., &
Chetverikov, A. (2021). Dissociating implicit and explicit
ensemble representations reveals the limits of visual perception and the richness of behavior. Scientific Reports,
11, Article 3899. https://doi.org/10.1038/s41598-02183358-y
Hatfield, E., Cacioppo, J. T., & Rapson, R. L. (1994). Emotional
contagion. Cambridge University Press; Editions de la
Maison des Sciences de l’Homme.
Homan, A. C., Greer, L. L., Jehn, K. A., & Koning, L. (2010).
Believing shapes seeing: The impact of diversity beliefs
on the construal of group composition. Group Processes

People Perception
& Intergroup Relations, 13(4), 477–493. https://doi.org/
10.1177/1368430209350747
Homan, A. C., Van Kleef, G. A., & Sanchez-Burks, J. (2016).
Team members’ emotional displays as indicators of team
functioning. Cognition & Emotion, 30(1), 134–149. https://
doi.org/10.1080/02699931.2015.1039494
Hubert-Wallander, B., & Boynton, G. M. (2015). Not all summary statistics are made equal: Evidence from extracting
summaries across time. Journal of Vision, 15(4), Article
5. https://doi.org/10.1167/15.4.5
Im, H. Y., Chong, S. C., Sun, J., Steiner, T. G., Albohn, D. N.,
Adams, R. B., & Kestutis, K. (2017). Cross-cultural and
hemispheric laterality effects on the ensemble coding of
emotion in facial crowds. Culture and Brain, 5, 125–152.
https://doi.org/10.1007/s40167-017-0054-y
Ip, W., Chiu, C. Y., & Wan, C. (2006). Birds of a feather
and birds flocking together: Physical versus behavioral
cues may lead to trait- versus goal-based group perception. Journal of Personality and Social Psychology, 90(3),
368–381. https://doi.org/10.1037/0022-3514.90.3.368
Ito, T. A., & Urland, G. R. (2003). Race and gender on the
brain: Electrocortical measures of attention to the race
and gender of multiply categorizable individuals. Journal
of Personality and Social Psychology, 85(4), 616–626.
https://doi.org/10.1037/0022-3514.85.4.616
Jeong, J., & Chong, S. C. (2020). Adaptation to mean and variance: Interrelationships between mean and variance representations in orientation perception. Vision Research,
167, 46–53. https://doi.org/10.1016/j.visres.2020.01.002
Johnson, K. L., Lick, D. J., & Carpinella, C. M. (2015). Emergent
research in social vision: An integrative approach to the
determinants and consequences of social categorization.
Social and Personality Psychology Compass, 9(1), 15–30.
http://doi.org/10.1111/spc3.12147
Kahneman, D., & Miller, D. T. (1986). Norm theory: Comparing
reality to its alternatives. Psychological Review, 93(2),
136–153. https://doi.org/10.1037/0033-295X.93.2.136
Kanaya, S., Hayashi, M. J., & Whitney, D. (2018). Exaggerated
groups: Amplification in ensemble coding of temporal
and spatial features. Proceedings of the Royal Society B:
Biological Sciences, 285(1879), Article 20172770.
Kashima, Y., Wilson, S., Lusher, D., Pearson, L. J., & Pearson,
C. (2013). The acquisition of perceived descriptive norms
as social category learning in social networks. Social
Networks, 35, 711–719.
Kawakami, K., Amodio, D. M., & Hugenberg, K. (2017).
Intergroup perception and cognition: An integrative
framework for understanding the causes and consequences of social categorization. In J. M. Olson (Ed.),
Advances in experimental social psychology (Vol. 55,
pp. 1–80). Academic Press. http://doi.org/10.1016/bs
.aesp.2016.10.001
Kelley, H. H., & Thibaut, J. (1978). Interpersonal relations: A
theory of interdependence. John Wiley & Sons.
Kenrick, D. T., Li, N. P., & Butner, J. (2003). Dynamical evolutionary psychology: Individual decision rules and emergent social norms. Psychological Review, 110(1), 3–28.
https://doi.org/10.1037/0033-295x.110.1.3

17
Kenward, B., Karlsson, M., & Persson, J. (2011). Overimitation is better explained by norm learning than by
distorted causal learning. Proceedings of the Royal Society
B: Biological Sciences, 278(1709), 1239–1246. https://doi
.org/10.1098/rspb.2010.1399
Kerr, N. L., & Park, E. S. (2001). Group performance in collaborative and social dilemma tasks: Progress and prospects.
In M. A. Hogg & S. Tindale (Eds.), Blackwell handbook
of social psychology: Group processes (pp. 107–138).
Blackwell Publishers.
Kilduff, M., & Krackhardt, D. (1994). Bringing the individual
back in: A structural analysis of the internal markets for
reputation in organizations. Academy of Management
Journal, 37(1), 87–108. https://doi.org/10.2307/256771
Kozlowski, S. W. J., & Klein, K. J. (2000). A multilevel approach
to theory and research in organizations: Contextual, temporal, and emergent processes. In K. J. Klein & S. W. J.
Kozlowski (Eds.), Multilevel theory, research, and methods
in organizations: Foundations, extensions, and new directions (pp. 3–90). Jossey-Bass.
Kteily, N. S., Sheehy-Skeffington, J., & Ho, A. K. (2017).
Hierarchy in the eye of the beholder: (Anti-)egalitarianism shapes perceived levels of social inequality. Journal
of Personality and Social Psychology, 112(1), 136–159.
https://doi.org/10.1037/pspp0000097
Kurzban, R., Tooby, J., & Cosmides, L. (2001). Can race be
erased? Coalitional computation and social categorization. Proceedings of the National Academy of Sciences,
USA, 98(26), 15387–15392. https://doi.org/10.1073/pnas
.251541498
Lamer, S. A., Sweeny, T. D., Dyer, M. L., & Weisbuch, M.
(2018). Rapid visual perception of interracial crowds:
Racial category learning from emotional segregation.
Journal of Experimental Psychology: General, 147, 683–
701. https://doi.org/10.1037/xge0000443
Leary, M. R., & Baumeister, R. F. (2000). The nature and function of self-esteem: Sociometer theory. In M. P. Zanna
(Ed.), Advances in experimental social psychology (Vol.
32, pp. 1–62). Academic Press. https://doi.org/10.1016/
S0065-2601(00)80003-9
Lickel, B., Hamilton, D. L., Wieczorkowska, G., Lewis,
A., Sherman, S. J., & Uhles, A. N. (2000). Varieties of
groups and the perception of group entitativity. Journal
of Personality and Social Psychology, 78(2), 223–246.
https://doi.org/10.1037//0022-3514.78.2.223
Luo, A. X., & Zhou, G. (2018). Ensemble perception of facial
attractiveness. Journal of Vision, 18(8), 1–19. https://doi
.org/10.1167/18.8.7
Macrae, C. N., & Bodenhausen, G. V. (2000). Social cognition: Thinking categorically about others. Annual Review
of Psychology, 51(1), 93–120. https://doi.org/10.1146/
annurev.psych.51.1.93
Macrae, C. N., Bodenhausen, G. V., Milne, A. B., & Castelli, L.
(1999). On disregarding deviants: Exemplar typicality and
person perception. Current Psychology, 18(1), 47–70.
Magee, J. C., & Tiedens, L. Z. (2006). Emotional ties that bind:
The roles of valence and consistency of group emotion in
inferences of cohesiveness and common fate. Personality

18
and Social Psychology Bulletin, 32(12), 1703–1715.
https://doi.org/10.1177/0146167206292094
Mahadevan, N., Gregg, A. P., & Sedikides, C. (2019). Where I
am and where I want to be: Perceptions of and aspirations
for status and inclusion differentially predict psychological health. Personality and Individual Differences, 139,
170–174. https://doi.org/10.1016/j.paid.2018.10.041
Mannix, E., & Neale, M. A. (2005). What differences make
a difference? The promise and reality of diverse teams
in organizations. Psychological Science in the Public
Interest, 6(2), 31–55. https://doi.org/10.1111/j.1529-1006
.2005.00022.x
Marks, M. A., Mathieu, J. E., & Zaccaro, S. J. (2001). A temporally based framework and taxonomy of team processes.
Academy of Management Review, 26(3), 356–376.
Maule, J., & Franklin, A. (2020). Adaptation to variance generalizes across visual domains. Journal of Experimental
Psychology: General, 149(4), 662–675. https://doi.org/10
.1037/xge0000678
Mayer, J. D., DiPaolo, M., & Salovey, P. (1990). Perceiving
affective content in ambiguous visual stimuli: A component of emotional intelligence. Journal of Personality
Assessment, 54(3–4), 772–781. https://doi.org/10.1080/0
0223891.1990.9674037
McComb, K., Packer, C., & Pusey, A. (1994). Roaring and
numerical assessment in contests between groups of
female lions, Panthera leo. Animal Behaviour, 47(2),
379–387. https://doi.org/10.1006/anbe.1994.1052
McDonagh, D., & Haberman, J. (2018). Representation of
multiple ensembles across visual domains is more precise
than within visual domains. Journal of Vision, 18(10),
Article 82. https://doi.org/10.1167/18.10.82
Mihalache, D., Lamer, S. A., Allen, J., Maher, M., & Sweeny,
T. D. (2021). Anger bias in the evaluation of crowds.
Journal of Experimental Psychology: General. Advance
online publication. https://doi.org/10.1037/xge0001025
Miller, D. T., & Prentice, D. A. (2016). Changing norms to change
behavior. Annual Review of Psychology, 67, 339–361.
https://doi.org/10.1146/annurev-psych-010814-015013
Miller, D. T., Turnbull, W., & McFarland, C. (1990). Counter
factual thinking and social perception: Thinking about
what might have been. In M. P. Zanna (Ed.), Advances
in experimental social psychology (Vol. 23, pp. 305–331).
Academic Press. https://doi.org/10.1016/S0065-2601(08)
60322-6
Mobasseri, S., Stein, D. H., & Carney, D. R. (2021). The accurate
judgment of social network characteristics in the lab and field
using thin slices of the behavioral stream. Organizational
Behavior and Human Decision Processes. Advance online
publication. https://doi.org/10.1016/j.obhdp.2021.09.002
Murphy, M. C., Steele, C. M., & Gross, J. J. (2007). Signaling
threat: How situational cues affect women in math, science, and engineering settings. Psychological Science,
18(10), 879–885. https://doi.org/10.1111/j.1467-9280.2007
.01995.x
Neel, R., & Lassetter, B. (2019). The stigma of perceived irrelevance: An affordance-management theory of interpersonal invisibility. Psychological Review, 126(5), 634–659.
https://doi.org/10.1037/rev0000143

Alt, Phillips
Neuberg, S. L., Kenrick, D. T., & Schaller, M. (2010).
Evolutionary social psychology. In S. T. Fiske, D. T. Gilbert,
& G. Lindzey (Eds.), Handbook of social psychology
(pp. 761–796). John Wiley & Sons. https://doi.org/10
.1002/9780470561119.socpsy002021
Neuhoff, J. G. (2017). The perception of operational sex ratios
by voice. Scientific Reports, 7, Article 17754. https://doi
.org/10.1038/s41598-017-18182-4
Neuhoff, J. G., & Sikich, T. N. (2018). Hearing sex at the cocktail party: Biased sex ratios influence vocal attractiveness.
Auditory Perception & Cognition, 1, 97–111.
Neumann, M. F., Ng, R., Rhodes, G., & Palermo, R. (2017).
Ensemble coding of face identity is not independent of
the coding of individual identity. Quarterly Journal of
Experimental Psychology, 71(6), 1–27.
Neumann, M. F., Schweinberger, S. R., & Burton, A. M. (2013).
Viewers extract mean and individual identity from sets
of famous faces. Cognition, 128(1), 56–63. https://doi
.org/10.1016/j.cognition.2013.03.006
Persson, L. M., Golubickis, M., Dublas, D., Mastnak, N., Falbén,
J. K., Tsamadi, D., Caughey, S., Svensson, S., & Macrae,
C. N. (2021). Comparing person and people perception:
Multiple group members do not increase stereotype priming. Quarterly Journal of Experimental Psychology, 74(8),
1418–1431. https://doi.org/10.1177/17470218211012852
Pescosolido, A. T. (2002). Emergent leaders as managers of
group emotion. Leadership Quarterly, 13(5), 583–599.
https://doi.org/10.1016/S1048-9843(02)00145-5
Phillips, L. T., Slepian, M. L., & Hughes, B. L. (2018). Perceiving
groups: The people perception of diversity and hierarchy. Journal of Personality and Social Psychology, 114(5),
766–785. https://doi.org/10.1037/pspi0000120
Phillips, L. T., Weisbuch, M., & Ambady, N. (2014). People
perception: Social vision of groups and consequences for
organizing and interacting. Research in Organizational
Behavior, 34(Suppl. C), 101–127. https://doi.org/10.1016/j
.riob.2014.10.001
Prentice, D. A., & Miller, D. T. (1993). Pluralistic ignorance and
alcohol use on campus: Some consequences of misperceiving the social norm. Journal of Personality and Social
Psychology, 64(2), 243–256. https://doi.org/10.1037/00223514.64.2.243
Pun, A., Birch, S. A. J., & Baron, A. S. (2016). Infants use relative
numerical group size to infer social dominance. Proceedings
of the National Academy of Sciences, USA, 113(9), 2376–
2381. https://doi.org/10.1073/pnas.1514879113
Putnam-Farr, E., & Morewedge, C. K. (2021). Which social
comparisons influence happiness with unequal pay?
Journal of Experimental Psychology: General, 150(3),
570–582. https://doi.org/10.1037/xge0000965
Ridgeway, C. (1991). The social construction of status value:
Gender and other nominal characteristics. Social Forces,
70(2), 367–386. https://doi.org/10.2307/2580244
Sanchez-Burks, J., Bartel, C. A., Rees, L., & Huy, Q. (2016).
Assessing collective affect recognition via the emotional
aperture measure. Cognition & Emotion, 30(1), 117–133.
https://doi.org/10.1080/02699931.2015.1015968
Sanchez-Burks, J., & Huy, Q. N. (2009). Emotional aperture and strategic change: The accurate recognition of

People Perception
collective emotions. Organization Science, 20(1), 22–34.
https://doi.org/10.1287/orsc.1070.0347
Satterstrom, P., Polzer, J. T., Kwan, L. B., Hauser, O. P.,
Wiruchnipawan, W., & Burke, M. (2019). Thin slices
of workgroups. Organizational Behavior and Human
Decision Processes, 151, 104–117.
Shemla, M., Meyer, B., Greer, L., & Jehn, K. A. (2016). A review
of perceived diversity in teams: Does how members perceive their team’s composition affect team processes and
outcomes? Journal of Organizational Behavior, 37(Suppl.
1), S89–S106. https://doi.org/10.1002/job.1957
Sherif, M., & Sherif, C. W. (1953). Groups in harmony and
tension: An integration of studies of intergroup relations.
Harper & Brothers.
Sidanius, J., & Pratto, F. (1999). Social dominance: An
intergroup theory of social hierarchy and oppression.
Cambridge University Press. https://doi.org/10.1017/
CBO9781139175043
Smith, E. B., Brands, R. A., Brashears, M. E., & Kleinbaum, A.
M. (2020). Social networks and cognition. Annual Review
of Sociology, 46, 1–16.
Stephan, W. G., Ybarra, O., & Morrison, K. R. (2009).
Intergroup threat theory. In T. D. Nelson (Ed.), Handbook
of prejudice, stereotyping, and discrimination (pp. 43–59).
Psychology Press.
Stillman, P. E., Gilovich, T., & Fujita, K. (2014). Predicting
group outcomes from brief exposures. Social Cognition,
32(1), 71–82. https://doi.org/10.1521/soco.2014.32.1.71
Sullivan, M. P., & Reno, R. R. (1999). Perceiving groups accurately. Group Dynamics: Theory, Research, and Practice,
3(3), 196–205. https://doi.org/10.1037/1089-2699.3.3.196
Sun, J., & Gauthier, I. (2021). Car expertise does not compete
with face expertise during ensemble coding. Attention,
Perception, & Psychophysics, 83, 1275–1281. https://doi
.org/10.3758/s13414-020-02188-8
Sun, Z., He, Z., Zhang, G., Li, X., & Yu, W. (2020). Incidental
learning of group trust: Predictive gaze cue matters.
Scientific Reports, 10, Article 7789. https://doi.org/10.1038/
s41598-020-64719-5
Sweeny, T. D., Haroz, S., & Whitney, D. (2013). Perceiving
group behavior: Sensitive ensemble coding mechanisms for biological motion of human crowds. Journal
of Experimental Psychology: Human Perception and
Performance, 39(2), 329–337. https://doi.org/10.1037/
a0028712
Sweeny, T. D., & Whitney, D. (2014). Perceiving crowd
attention: Ensemble perception of a crowd’s gaze.
Psychological Science, 25(10), 1903–1913. https://doi.org/
10.1177/0956797614544510
Sweeny, T. D., Wurnitsch, N., Gopnik, A., & Whitney, D.
(2013). Sensitive perception of a person’s direction of
walking by 4-year-old children. Developmental Psychology,
49(11), 2120–2124. https://doi.org/10.1037/a0031714
Tajfel, H., Billig, M. G., Bundy, R. P., & Flament, C. (1971).
Social categorization and intergroup behaviour. European
Journal of Social Psychology, 1(2), 149–178. https://doi
.org/10.1002/ejsp.2420010202
Tajfel, H., & Turner, J. C. (1979). An integrative theory of
intergroup conflict. In W. G. Austin & S. Worchel (Eds.),

19
The social psychology of intergroup relations (pp. 33–47).
Brooks/Cole.
Tankard, M. E., & Paluck, E. L. (2016). Norm perception as a
vehicle for social change. Social Issues and Policy Review,
10(1), 181–211. https://doi.org/10.1111/sipr.12022
Thornton, I. M., Srismith, D., Oxner, M., & Hayward, W. G.
(2014). Establishing a majority: Observer race influences
estimates of crowd ethnicity. i-Perception, 5(5), 490. https://
doi.org/10.1068/ii59
Tiedens, L. Z., & Fragale, A. R. (2003). Power moves:
Complementarity in dominant and submissive nonverbal
behavior. Journal of Personality and Social Psychology,
84(3), 558–568. https://doi.org/10.1037/0022-3514.84.3.558
Todorov, A., Olivola, C. Y., Dotsch, R., & Mende-Siedlecki, P.
(2015). Social attributions from faces: Determinants,
consequences, accuracy, and functional significance.
Annual Review of Psychology, 66, 519–545. https://doi
.org/10.1146/annurev-psych-113011-143831
Turner, J. C. (1985). Social categorization and the selfconcept: A social-cognitive theory of group behavior. In
E. J. Lawler (Ed.), Advances in group processes: Theory
and research (Vol. 2, pp. 77–122). JAI Press.
van Kleef, G. A., & Fischer, A. H. (2016). Emotional collectives: How groups shape emotions and emotions shape
groups. Cognition & Emotion, 30(1), 3–19. https://doi.org/
10.1080/02699931.2015.1081349
van Osch, Y., Blanken, I., Meijs, M. H., & van Wolferen, J.
(2015). A group’s physical attractiveness is greater than the
average attractiveness of its members: The group attractiveness effect. Personality & Social Psychology Bulletin, 41(4),
559–574. https://doi.org/10.1177/0146167215572799
Verosky, S., Tyack, L., & Martinez, J. E. (2021). The group extremity
effect: Group ratings of negatively and positively evaluated
groups of faces are more extreme than the average ratings
of their members. Journal of Experimental Social Psychology,
96, 104161. https://doi.org/10.1016/j.jesp.2021.104161
Walker, D., & Vul, E. (2014). Hierarchical encoding
makes individuals in a group seem more attractive.
Psychological Science, 25(1), 230–235. https://doi.org/
10.1177/0956797613497969
Waller, M. J., Okhuysen, G. A., & Saghafian, M. (2016).
Conceptualizing emergent states: A strategy to advance
the study of group dynamics. Academy of Management
Annals, 10(1), 561–598. https://doi.org/10.1080/194165
20.2016.1120958
Watamaniuk, S. N. J., & Duchon, A. (1992). The human visual
system averages speed information. Vision Research,
32(5), 931–941. https://doi.org/10.1016/0042-6989(92)
90036-I
Wertheimer, M. (1938). Laws of organization in perceptual
forms. In W. D. Ellis (Ed.), A source book of gestalt psychology (pp. 71–88). Kegan Paul, Trench, Trubner &
Company. https://doi.org/10.1037/11496-005
Whitney, D., & Yamanashi Leib, A. (2018). Ensemble perception. Annual Review of Psychology, 69(1), 105–129.
https://doi.org/10.1146/annurev-psych-010416-044232
Williams, D. W., & Sekuler, R. (1984). Coherent global motion
percepts from stochastic local motions. Vision Research,
24(1), 55–62.

20
Williams, K. Y., & O’Reilly, C. A., III. (1998). Demography and
diversity in organizations: A review of 40 years of research.
Research in Organizational Behavior, 20, 77–140.
Wilson, S., & Gos, C. (2019). Perceiving social cohesion:
Movement synchrony and task demands both matter.
Perception, 48(4), 316–329. https://doi.org/10.1177/
0301006619837878
Wolfe, B. A., Kosovicheva, A. A., Yamanashi Leib, A., Wood,
K., & Whitney, D. (2015). Foveal input is not required for
perception of crowd facial expression. Journal of Vision,
15(4), Article 11. https://doi.org/10.1167/15.4.11
Wróbel, M., & Imbir, K. K. (2019). Broadening the perspective on emotional contagion and emotional mimicry:
The correction hypothesis. Perspectives on Psychological
Science, 14(3), 437–451. https://doi.org/10.1177/
1745691618808523
Xiao, Y. J., Coppin, G., & Van Bavel, J. J. (2016). Perceiving the
world through group-colored glasses: A perceptual model
of intergroup relations. Psychological Inquiry, 27(4), 255–
274. https://doi.org/10.1080/1047840X.2016.1199221
Yamanashi Leib, A. Y., Chang, K., Xia, Y., Peng, A., &
Whitney, D. (2020). Fleeting impressions of economic
value via summary statistical representations. Journal
of Experimental Psychology: General, 149(10), 1811–
1822.
Yamanashi Leib, A. Y., Kosovicheva, A., & Whitney, D. (2016).
Fast ensemble representations for abstract visual impressions. Nature Communications, 7, Article 13186. https://
doi.org/10.1038/ncomms13186
Yang, X., & Dunham, Y. (2019). Hard to disrupt: Categorization
and enumeration by gender and race from mixed
displays. Journal of Experimental Social Psychology,
85, Article 103893. https://doi.org/10.1016/j.jesp.2019
.103893

Alt, Phillips
Yang, Y., Hong, Y.-Y., & Sanchez-Burks, J. (2019).
Emotional aperture across east and west: How culture
shapes the perception of collective affect. Journal of
Cross-Cultural Psychology, 50(6), 751–762. https://doi
.org/10.1177/0022022119846412
Ying, H., Burns, E., Lin, X., & Xu, H. (2019). Ensemble statistics shape face adaptation and the cheerleader effect.
Journal of Experimental Psychology: General, 148(3),
421–436. https://doi.org/10.1037/xge0000564
Ying, H., & Xu, H. (2017). Adaptation reveals that facial
expression averaging occurs during rapid serial presentation. Journal of Vision, 17(1), Article 15. https://doi
.org/10.1167/17.1.15
Yu, S., & Kilduff, G. J. (2020). Knowing where others stand:
Accuracy and performance effects of individuals’ perceived status hierarchies. Journal of Personality and
Social Psychology, 119, 159–184.
Yu, S., Kilduff, G. J., & West, T. (2021). Status acuity: How
the ability to accurately perceive status hierarchies
reduces status conflict and benefits group performance
[Unpublished manuscript]. Stern School of Business, New
York University.
Yu, S., & Shea, C. (2021). The social network double-bind:
Women who have high-status networks suffer status costs
[Unpublished manuscript]. Stern School of Business, New
York University.
Yzerbyt, V., Judd, C. M., & Corneille, O. (2004). The psychology of group perception. Psychology Press.
Zebrowitz, L. A. (2006). Finally, faces find favor. Social
Cognition, 24(5), 657–701. https://doi.org/10.1521/
soco.2006.24.5.657
ZeeAbrahamsen, E., & Haberman, J. (2018). Correcting “confusability regions” in face morphs. Behavior Research
Methods, 50(4), 1686–1693.

