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The cultural learning account of
first Impressions

Richard Cook @, "2* Adam Eggleston,? and Harriet Over?

Humans spontaneously attribute character traits to strangers based on their
facial appearance. Although these ‘first impressions’ typically have no basis in
reality, some authors have assumed that they have an innate origin. By contrast,
the Trait Inference Mapping (TIM) account proposes that first impressions are
products of culturally acquired associative mappings that allow activation to
spread from representations of facial appearance to representations of trait pro-
files. According to TIM, cultural instruments, including propaganda, illustrated
storybooks, art and iconography, ritual, film, and TV, expose many individuals
within a community to common sources of correlated face-trait experience,
yielding first impressions that are shared by many, but typically inaccurate.
Here, we review emerging empirical findings, many of which accord with
TIM, and argue that future work must distinguish first impressions based on
invariant facial features (e.g., shape) from those based on facial behaviours
(e.g., expressions).

Where do first impressions from faces come from?

When we first encounter a stranger, we spontaneously attribute to them a variety of character
traits based on their facial appearance [1,2]. For example, physically attractive faces are judged
to be more sociable and intelligent [3], while individuals with round faces and large eyes are
judged to be naive [4]. Males with wide faces are judged to be less trustworthy [5] and more
aggressive [6,7] compared with males with thin faces. Similarly, individuals shown smiling are
judged to be warmer and more approachable compared with those who appear to scowl [8,9].
These judgements are widely referred to as ‘first impressions’ from faces.

Our first impressions typically have little or no basis in reality; many of the traits we attribute to
strangers show little correlation with their actual characteristics and behaviours [10,11]. Nevertheless,
these spontaneous trait inferences exert a strong influence on our behaviour. For example, first
impressions based on facial appearance affect financial decisions [12], criminal sentencing [13],
and the outcome of elections [14,15].

For a long time, there was a dearth of interest in the origins of first impressions from faces.
Historically, first impressions, in particular, so-called ‘consensus impressions’, which are shared
by many individuals, were often assumed to have an innate origin. They were attributed to an evo-
lutionary adaptation for identifying trustworthy collaborators and good leaders [16-20]. However,
a detailed evolutionary account has not been forthcoming. For example, the nature of the putative
adaptation for trait inferences (i.e., the innate knowledge or innate mechanism) has not been
clearly specified. Furthermore, it is unclear how or why knowledge that affords inaccurate trait
judgements (i.e., that seemingly conveys no advantage to the observer) might become encoded
genetically [21].
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More recently, there has been a flurry of interest in the origins of first impressions. One catalyst
behind this renewed attention was the publication of the TIM model in 2018 [22]. This account
argues that first impressions from faces are the result of associative mappings, acquired within
the lifetime of the individual, often through exposure to cultural instruments (e.g., propaganda,
illustrated storybooks, art and iconography, ritual, film and TV). These mappings allow activation
to spread between representations of facial appearance and representations of the trait profiles
that others may possess.

Here, we outline the key features of the TIM account and review recent findings that speak to the
origins of first impressions. Although many findings accord with TIM, we suggest that an over-
reliance on White and Western participants and White face stimuli has obscured further evidence
for the cultural learning account. Finally, we argue that findings that appear to contradict TIM are
the product of different research groups implicitly endorsing different operational definitions of
“first impressions’. To advance our understanding of the origins of first impressions from faces,
we suggest that future work must distinguish trait inferences based on facial appearance
(i.e., invariant aspects of the face, such as shape, feature configuration, skin tone and texture)
from those based on facial behaviours (e.g., expressions, gaze cues, or head tilting).

Trait Inference Mapping

Contrary to the prevailing view at the time, TIM [21-24] proposed that automatic first impressions
are the result of associative mappings acquired by individuals during the course of their lifetime
that connect perceptual descriptions of facial appearance (points or regions in face space;
Box 1) with representations of the potential trait profiles that others may possess (locations in
trait space [25-28]). These mappings are acquired via domain-general associative processes fol-
lowing exposure to correlated face—trait experience (i.e., learning episodes in which certain facial
features or feature configurations are predictive of particular trait profiles). Where the face of a

Box 1. The face space at the front end of the TIM architecture

Within the human visual system, faces are thought to be encoded as mean relative points or vectors within a multidimensional
representation space [35,105-108]. Each dimension within this face space is thought to encode a particular source of facial
variation (e.g., interocular distance). The position of a face on a given dimension is thought to be determined by the relative
excitation of opponent neural populations with inverse tuning profiles (e.g., [107]); for example, one population might respond
maximally to small interocular distances, while the other might respond maximally to large interocular distances. The
respective winner in their ‘tug of war’ and the margin of victory determine the encoding of interocular distance.

The precise dimensionality of an observer’s face space (e.g., the number of dimensions and the attributes encoded by
each) is likely to be determined by the kinds of face that they encounter in their environment, that is, their particular ‘diet
of faces’ [35,105-108]. For example, someone who has spent their entire life in rural China may have a dimensionality
optimised to encode the variation present within East Asian faces. As a result, this individual may lack the dimensionality
necessary to fully encode the variation present within sets of White or Black faces (e.g., [35]).

Each representation within face space is a ‘best-guess’ made by the visual system about a target individual’s facial
appearance, that is, the most likely solution given the retinal input and available contextual information. Estimates of face
shape, feature configuration, skin tone and texture will be informed by previous experience of facial appearance and ex-
pression, and based on numerous assumptions about light source (e.g., lit from above or below), surface reflectance prop-
erties, camera parameters, and the depicted individual’s likely pose and position (e.g., are we looking up at or looking
down on the target? Are they tilting their head?).

TIM assumes that, as we become increasingly familiar with a person, our best-guess about their likely appearance
(e.g., their face shape) becomes more accurate [102-104]. However, in the absence of any person-specific perceptual
learning, the representation of strangers’ faces may be particularly error prone [104]. This feature of the model provides
an elegant account of why different images of the same unfamiliar face (e.g., with different poses or different lighting
conditions) sometimes elicit different trait attributions [37,109]. Different poses and different lighting conditions may
produce different estimates of facial appearance and, thus, excite different trait profiles.
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stranger falls close to a mapped location in the observer’s face space, excitation is thought to
propagate automatically from that perceptual description to the associated trait profile.

One source of correlated face—trait experience is our first-hand interactions with others. For
example, where we encounter a teacher who is generous and kind, a mapping may form between
the location of the teacher’s face in face space and the location in trait space that represents
their particular trait profile. This kind of experience is thought to yield idiosyncratic mappings
(i.e., face—trait associations that differ between people). However, this kind of learning cannot
explain inaccurate consensus impressions (i.e., impressions that are widely shared within a
culture, but that have little or no validity). It is unclear how most individuals within a community
could learn the same erroneous face—trait mappings through first-hand interactions with
others. Therefore, until recently, the prevailing view was that learning has a relatively limited
role in the emergence of consensus impressions [16-20].

TIM resolves the apparent paradox whereby first impressions are inaccurate but widely shared
by appealing to a second source of correlated face-trait experience: exposure to cultural
instruments, including propaganda, illustrated storybooks, art and iconography, ritual, film, and
TV (Figure 1). For example, exposure to anti-Semitic propaganda may foster mappings that link
faces with a pallid complexion and large noses (stereotypically associated with Jewish appearance)
with negative traits, such as greed and Machiavellianism (stereotypically associated with Jewish
character) [29]. Given that these cultural devices expose many individuals within a community to
a common source of correlated face—trait experience, they have the potential to yield inaccurate
consensus impressions.

The development of certain face—trait mappings may be canalised by innate stimulus—response (S-R)
behaviours. For example, ‘infant schema’ appears to €licit positive feelings and encourage nurturing
behaviours [30,31]. Similarly, some facial disfigurements may elicit aversion responses [32]. To some
degree, these instinctive S-R behaviours may be conserved across species [30,32]. These instinctive
reactions may encourage the emergence of particular face—trait mappings (e.g., between infantile
faces and trustworthy character). However, TIM argues that conserved S-R behaviours do not
constitute trait inferences per se. Consistent with this view, instinctive S-R behaviours are also seen
in animals that are not thought to attribute character traits to others [31,33,34].

TIM hypothesises a distinct ‘face space’ and ‘trait space’. The dimensionality of both representa-
tion spaces is thought to be determined by the experience of the observer. As such, face space
and trait space are likely to develop and change over time and may differ between individuals
[27,35]. The clear segregation of face space and trait space allows the same trait representation
(e.g., trustworthy) to be excited independently by different types of sensory input. Thus, while the
TIM framework was developed to explain first impressions from faces, the same architecture may
be applied to understand other types of first impression, including those based on body shape
[34] and vocal cues [36,37].

The emerging evidence base

Next, we review evidence that speaks to the origin of first impressions from faces. We discuss
evidence from several sources, namely, studies of development, lab-based training, individual
and cultural differences, and the speed and automaticity of impressions.

Developmental trajectory
In the context of the origins question, there has been much interest in the developmental trajec-

tory of first impressions. Evidence that first impressions manifest during early infancy would be
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Figure 1. The Trait Inference Mapping (TIM) account of first impressions. (A) When we encounter strangers, we spontaneously attribute to them a variety of
character traits based on their facial appearance. For example, young adults from the USA judged the faces on the left to be relatively trustworthy, while the faces on
the right were judged to be relatively untrustworthy [57]. (B) According to TIM, first impressions of faces are products of associative mappings that allow excitation to
propagate from representations of facial appearance (points in face space) to representations of the potential trait profiles that others may have (points in trait space).
These mappings are thought to be acquired ontogenetically through correlated face-trait experience. (C) The depictions of characters in illustrated storybooks, film and
TV, art and iconography, and ritual may help to canalise consensus impressions by exposing many individuals within a culture to shared sources of correlated face—trait
experience.

difficult to reconcile with a learning account, because young infants have little exposure to corre-
lated face—trait experience. Conversely, gradual development across childhood would accord
well with the cultural learning view.

To date, most developmental studies have focussed on attributions of trustworthiness
(e.g., [38-42]). A recent systematic review and meta-analysis found that consensus impressions
of trustworthiness emerge around 3-5 years of age, and that trust impressions continue to
develop throughout childhood, showing adult-like patterns between 10 and 13 years of age [43].
Attributions of competence and dominance appear to follow similar developmental trajectories [38].

It has been argued that the emergence of trait judgements at around 3-5 years is early enough to

preclude a social learning account of their origin [38,39]. Contrary to this view, however, the
attribution of intelligence to those who wear glasses [44] also emerges at this point in development
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[45]. Importantly, glasses have been in existence for less than 800 years [46]. As such, this trait
inference cannot possibly be a genetic adaptation; instead, it must be learned, either through
exposure to cultural messages or via first-hand experience.

Seemingly in contradiction with TIM, it has been reported that infants as young as 7 months old
preferentially attend to faces deemed trustworthy by US adults over faces deemed neutral and
untrustworthy [40]. A follow-up study also found that 6-8-month-olds preferentially attended to
trustworthy faces relative to untrustworthy faces, but only when faces were high in dominance;
there was no effect of trustworthiness when faces were low in dominance [42]. However, it
remains unclear whether these effects are products of sensitivity to facial trustworthiness per se
or cues to emotional expression. The facial stimuli used in these studies confound high and low
trustworthiness with subtle expressions of happiness and anger, respectively (Figure 2).

Training studies

There is now considerable evidence that people readily acquire new person knowledge during
lab-based training procedures [47-49]. For example, training procedures might pair unfamiliar
faces with positive (e.g., ‘Gave his balloon to a child who had let hers go’) or negative (e.g., ‘Stole
money and jewellery from the relatives he was living with’) behaviours. In tests, faces that have
previously been paired with positive behaviours are judged to be more trustworthy than those paired
with negative behaviours [47-49)].

(A)

Trends In Cognitive Sclences

Figure 2. Stimulus images used in infant studies of first impressions. Trustworthy (top row) and untrustworthy (bottom row) facial stimuli used by (A) Jessen and
Grossmann [40] and (B) Sakuta and colleagues [42]. Although purportedly neutral, these stimuli are inherently ambiguous [89]. They can either be perceived as people with
unusual face shapes expressing no emotion or people with more typical face shapes expressing subtle signs of happiness (top row) and anger (bottom row).
Unsurprisingly, adults judge the trustworthy stimuli to be happier than the untrustworthy stimuli, while the untrustworthy stimuli are judged to be angrier than the
trustworthy stimuli [100]. Thus, although infants (6-8-months old) attend preferentially to the trustworthy faces over the untrustworthy faces, this effect may simply
reflect early sensitivity to facial affect.
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These judgements are not typically thought of as ‘first impressions’ because they are decisions
made about familiarised others informed by relevant evidence. Rather than ‘judging a book by
its cover’, the resulting judgements are akin to ‘judging a book by its first page’. Crucially,
however, newly acquired face—trait associations generalise to novel faces of broadly similar
appearance [50-53]. This suggests that our first impressions of strangers are influenced by our
knowledge of familiar others and their traits.

More broadly, these findings confirm that the knowledge and mechanisms that underpin our first
impressions of faces show some degree of plasticity: they can be modified through correlated
face—trait experience. In particular, we can readily acquire new face—trait mappings through
lab-based training. However, it is less clear whether periods of lab-based training can ‘unteach’
deeply engrained face-trait mappings. Recent attempts to reduce the effects of first impressions
through training interventions have yielded mixed results [54,55]. The study of renewal phenomena
in the classical and evaluative conditioning literatures suggests a potential explanation. Specifically,
new learning that contradicts old learning often manifests only in the context in which the new
learning occurs (e.g., [56]).

Individual and cultural differences

High levels of inter-rater consensus within cultures combined with evidence of cultural universality
would accord with the view that all humans are born with innate face—trait knowledge. Through its
emphasis on cultural learning, TIM can explain the emergence of consensus impressions within
cultures. However, it also predicts substantial and systematic individual differences as well as
cross-cultural variation.

It is beyond doubt that some face—trait judgements exhibit high levels of inter-rater agreement
within particular cultures, and are shared by observers in multiple cultures [4,8,19,57,58]. For
example, people around the world infer naivety from babyfacedness [4] and warmth or approach-
ability from smile cues [8,19]. Similarly, the trait judgements seen in many cultures exhibit a
broadly similar factor structure [59,60]. We consider the meaning of these results below.

Nevertheless, evidence of widespread individual differences continues to emerge. First impres-
sions appear to vary as a function of observers’ personality [61,62], sex [61,63], ethnicity
[64-66], age [67-69], own appearance [70], and lay beliefs about how personality traits correlate
[27,28]. Recent findings from behavioural genetics confirmed that idiosyncratic impressions of
trustworthiness (those that differ across individuals) are mostly the products of the developmental
environment [71].

Importantly, as predicted by TIM, we have also seen mounting evidence of cross-cultural differ-
ences in first impressions [19-21,58,60,72-74] (but see [75]). For example, Zebrowitz et al. [20]
compared the first impressions of undergraduate observers from the USA with those of adults
from the isolated Tsimane’ people in Bolivia. When rating White faces for dominance/respect
and warmth/sociability, the US undergraduates exhibited extremely high inter-rater agreement.
However, when judging the same faces, the ratings provided by the Tsimane’ people showed little
or no consensus and inter-rater agreement failed to reach statistical significance [20].

Evidence of systematic individual and cultural differences in first impressions has likely been arti-
ficially restricted by the prevailing methodology in the field. Traditionally, first impressions research
has been conducted in Western, educated, industrialized, rich, and democratic (WEIRD) cultures
[21] and much of this work has focussed on the trait judgements made about White faces [24].
Some authors have also prevented people of colour from participating as raters in studies
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[76-78]. Unsurprisingly, however, there is growing evidence that racial stereotypes affect trait
ratings [64—66]. Consequently, the focus on White face stimuli and WEIRD participants has likely
inflated the apparent levels of inter-rater agreement [21,24]. For a detailed discussion of these
issues, including suggestions for future research, see Cook and Over [24].

Speed and automaticity

First impressions can be based on a fleeting glimpse of a face. For example, observers form
consistent impressions when to-be-judged faces are presented for 100 ms or less [57]. Similarly,
first impressions of faces are thought to be automatic (hard to inhibit) [36,79]. For example,
impressions of faces influence the evaluation of voices even when participants have been
asked to ignore them [36]. Some authors argue that the speed and automaticity of first impres-
sions preclude an ontogenetic origin [16]. However, both of these features are compatible with
a learning account. Reading is a cognitive process that is known to be learned, yet we do this
quickly and automatically [80]. Consistent with this view, it was recently shown that the attribution
of intelligence to those who wear glasses [44], an inference that must be learned, is also made
when stimuli are presented for 100 ms and is hard to ignore [45].

Reinforcement and transmission

TIM suggests that face—trait mappings are acquired through exposure to correlated face-trait
experience [21-24]. Importantly, however, TIM does not characterise individuals as passive
recipients of first impressions from their environment. Rather, TIM suggests that individuals
have an active role in the reinforcement of their first impressions and in the dissemination of
inaccurate face—trait knowledge to others [22,81,82].

Caregivers may intentionally or unintentionally scaffold the face—trait learning of children [22].
For example, when discussing images of strangers shown within a picture book with their
children, adults spontaneously reference the likely traits of the people depicted [81]. Through
such discussions, caregivers may pass on their face—trait mappings to the next generation.
Similarly, in many cultures, children are encouraged to participate in rituals that foster partic-
ular face—trait mappings [21]. Examples of such rituals in the USA include Halloween (during
which children learn about the appearance of witches and monsters) and beauty pageants
(which reinforce the what-is-beautiful-is-good stereotype). These kinds of ritual teach children
not only inaccurate face-trait knowledge, but also a means to pass on that knowledge to future
generations [21].

Recent findings also confirm that children can learn about the trustworthiness of faces through
social referencing [82]. For example, target faces that elicit negative reactions from peers quickly
acquire negative valence and are judged to be untrustworthy by third-party observers. Once
again, this kind of learning generalises to novel individuals who resemble the target faces encoun-
tered during the social referencing phase [82]. This accords with the suggestion that the reactions
of caregivers and friends to strangers inadvertently teach children the underlying face—trait
mappings [22].

Once acquired, face—trait mappings may affect how we evaluate the behaviours of others. Should
individuals exhibit signs of confirmation bias, for example, in their perception and recall of the
social world, face—trait mappings may be self-reinforcing [22]. Consistent with this possibility, it
was recently shown that adults’ impressions of children’s facial trustworthiness influence their
interpretation of ambiguous situations [83]. For example, children with a trustworthy appearance
were given the benefit of the doubt (e.g., that a negative outcome was accidental rather than
deliberate) more often than were those with an untrustworthy appearance [83].
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What are we trying to explain?

In light of the findings reviewed in the preceding text, few authors, even those who hypothesise
genetic adaptations for first impressions [84], would deny that cultural learning likely plays a key
role in the emergence of face—trait mappings. Nevertheless, evidence that some first impressions
are seen in multiple cultures [4,19,58] and may emerge early in development [40,42] leaves open
the possibility of innate face—trait mappings. Where do we go from here? To further advance the
literature on the origins of first impressions, we must consider carefully what kinds of phenome-
non we are trying to explain.

Impressions from appearance and behaviour

TIM [21-24] seeks to explain why we form spontaneous impressions about the likely traits
of others based on their facial appearance (i.e., invariant aspects of the face, including shape,
feature configuration, skin tone, and texture [85-87]). Trait attributions based solely on invariant
features can be thought of as hypotheses about other people formed in the absence of relevant
behavioural evidence and likened to ‘judging a book by its cover’. Importantly, TIM does not seek
to explain trait attributions from behaviour (e.g., the inference that someone shouting while
wielding a gun is untrustworthy). This is a different kind of judgement. Trait attributions informed
by relevant behavioural evidence can be likened to ‘judging a book by its content’ (albeit just a few

pages).

This distinction is particularly important when it comes to the treatment of trait inferences from
facial expression (Box 2). Frequently, the facial stimuli used in first impressions research confound
invariant features and expressive cues [8,19,40,41,88,89]. For example, synthetic faces may be
rendered more trustworthy by making them slimmer (a shape manipulation) or through the

Box 2. Trait inferences from invariant facial features and facial expression

When asked to evaluate the traits of people depicted in static stimulus images, participants can base their judgements on
invariant face cues, permanent or semipermanent aspects of facial appearance (e.g., shape, feature configuration, or skin
tone and texture). These are the same cues that support judgements of facial identity [85-87]. First impressions based on
invariant cues include the inference of trustworthiness and aggression from facial width-to-height ratio [5-7] and the
inference of naivety from round face shape [4].

Where available, participants can also base trait judgements on expression cues. Findings obtained with ambient images
indicate that smiling faces are judged to be more confident and approachable [8,9,19]. Similarly, faces that are supposedly
neutral in terms of their emotional expression are judged to be more or less trustworthy when participants detect subtle
traces of happiness or anger, respectively [89,110]. Relative to judgements based on invariant properties, those based
on expression cues are more likely to vary across different images of the same person [37,109)].

Despite some superficial similarities, trait inferences from invariant properties and expression cues are qualitatively different.
The expression cues present in a facial photograph can be thought of as a ‘thin slice’ of behaviour [111]. That someone
shown scowling is judged less trustworthy than someone shown smiling is conceptually similar to the inference that someone
shouting while wielding a gun is less trustworthy than someone singing while holding a coffee mug. In both cases, the likely
traits are inferred from the person’s behaviour rather than from their appearance.

Trait inferences from invariant facial properties and facial expressions are likely to be mediated by different neurocognitive
mechanisms [85-87]. For example, findings from neuroimaging suggest that regions of fusiform and superior temporal
cortex contribute disproportionately to the processing of invariant facial features and facial expression, respectively
[112,113]. The interpretation of facial expressions, but not invariant properties, may also benefit from covert simulation
within the action production network [114].

People exist who have problems interpreting invariant facial properties (e.g., they have difficulties identifying and discriminating
faces) but not facial expressions, and vice versa [115]. People with a relatively selective deficit of expression processing may
show atypical trait inferences from expression but typical trait inferences from face shape. Those with a selective deficit that
affects the processing of invariant features may show typical trait inferences from expression but atypical trait inferences from
face shape.
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addition of a subtle smile (an expressive manipulation). Conversely, faces may be rendered less
trustworthy by making them wider (a shape manipulation) or through the addition of a subtle
scowl (an expressive manipulation) (Figure 2).

Young infants show some basic understanding of expression valence [90,91]. Thus, evidence
that infants of this age also prefer to look at trustworthy faces that show subtle signs of positive
affect [40,42] comes as no great surprise. Similarly, people from different cultures around the
world produce broadly similar emotional expressions and infer similar meanings from these displays
[92,93]. Therefore, it is unsurprising that people from these cultures also judge smiling faces to be
nicer and more approachable compared with faces that appear to scowl [19,58].

Whether these findings evidence an evolutionary adaption for the inference of character traits per se
is far from clear. Adaptations that affect the production [94,95] and recognition of expressions [96]
potentially explain why trait inferences from expression cues emerge early during development
[40,42] and manifest cross-culturally [19,58]. One does not need to posit innate mechanisms
that have evolved specifically for the inference of character traits to explain these findings.

Crucially, evidence that one type of trait inference (from expression cues) manifests cross-
culturally and early in development should not be used to argue that the other type of inference
(from invariant features) has an innate origin. Given that the existing evidence base confounds
these two sources of variation so comprehensively, many important questions about the develop-
ment and consistency of first impressions from invariant features remain unresolved (see
Outstanding questions).

Invariant features that resemble expression cues

Some people may have invariant facial features (e.g., narrow eyes or a mouth that naturally curves
upward at the corners) that cause observers to perceive expressive behaviour where none is
intended [89]. People whose resting face shape resembles a scowl may be judged unfairly
because interactants misattribute to them undesirable behaviours (scowling). Should these trait
inferences be regarded as appearance or behaviour based?

If it were possible to monitor the muscles of a to-be-judged face or carefully examine how the face
changes over time and in different situations, it would be possible to establish whether the person
is scowling or whether they have an unusual facial shape. However, when viewing a photographic
image of a stranger’s face, study participants cannot establish the ground truth empirically.
Instead, observers must ‘guess’, or rather their visual system must infer, the person’s likely
face shape and expression from the available perceptual evidence.

Importantly, when confronted with an image that depicts a person with an unusual face shape
expressing no emotion, observers may well perceive a person with a statistically more likely face
shape expressing emotion. For this reason, we believe the trait inferences in these ambiguous
cases are likely based on expression even when the source of the facial variation is in fact structural.
When addressing questions of mechanism and origin, it makes little difference whether traits
are inferred from veridical or misperceived expression cues. In both cases, the means by
which participants infer traits is likely to be the same; in both cases, judgements are based
on perceived expressive behaviours.

Other behavioural cues
To advance our understanding of the origin of first impressions, we believe it is necessary to

distinguish trait inferences based on facial appearance from those based on facial behaviours.
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Facial expression is one type of behaviour that exerts a strong influence on first impressions.
However, there are others. For example, faces with a direct gaze tend to be judged more dominant
compared with faces with an averted gaze [97]. Similarly, individuals who tilt their head toward the
observer are judged more dominant compared with those who do not [98].

When seeking to understand trait inferences from facial appearance (i.e., from invariant features),
these behaviours are potential confounds. Note that gaze direction and head tilt exert strong consen-
sus effects on trait inferences, particularly on impressions of dominance [97,98]. Therefore, stimulus
sets in which gaze direction and head tilt appear to vary may afford higher levels of inter-rater
agreement compared with stimulus sets in which gaze direction and head tilt are held constant.

Studying trait inferences from facial appearance

To study trait inferences from invariant facial features, researchers must prevent participants from
basing their judgements on facial behaviours (e.g., expressions, gaze direction, or head tilt) or other-
wise account for their influence. One approach is to ensure that all target faces are depicted with a
so-called ‘neutral’ expression (i.e., impassive), direct gaze, and no head tilt. This is not straightfor-
ward. In particular, naive participants perceive facial emotion in numerous stimulus images described
as ‘neutral’ by their creators and the authors who use them [99-101]. Thus, where authors seek face
stimuli with neutral expressions, it is important that rigorous stimulus screening is used.

Alternatively, researchers could present participants with multiple images of target faces exhibiting
a set of facial expressions (e.g., happiness, sadness, anger, or surprise). Provided each target face
is shown making the same expressions, the nature and valence of the expressions cannot be used
to infer the character traits of the individual. Showing observers how the appearance of a target
face varies across different expressions may also help them form an accurate representation of
its invariant properties. Exemplar variation is thought to facilitate perceptual learming about particular
facial identities [102,103]. One possibility is that the visual system identifies commonalities across
the exemplars via averaging [104].

It is unclear whether inferences from invariant facial cues can be studied using ambient images.
Under this approach, there is no attempt to control the expressions, head tilt, and gaze direction
of the to-be-judged faces. To control for their influence statistically, the full range of facial behav-
iours (e.g., expressions, gaze direction, and head tilt) present in each image must be quantified
accurately and objectively.

Concluding remarks

The TIM account provides a framework for understanding the origins and development of first
impressions from faces. In particular, it posits a key role for cultural learning in the emergence
of consensus impressions. This account may ultimately be falsified or proved incomplete.
Nevertheless, it has helped to focus attention on the origins of first impressions. While first
impressions typically have little or no validity, they exert a pervasive influence on our lives [10]. It is
important that we understand the extent to which we ‘“teach’ our children about the appearance of
heroes and villains, jocks, and geeks, and those who are competent and incompetent. Understanding
the role of learning in the emergence of first impressions may eventually inform efforts to protect
against their worst consequences, for example, by modifying the nature of the correlated face—
trait experience our children receive.
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Outstanding questions

When do trait attributions from facial
appearance emerge in development?
To date, there has been little attempt to
distinguish trait judgements based on
invariant facial features from those based
on facial behaviour. Given that infants
show some basic understanding of
facial expressions, it comes as no
surprise that young children form more
positive impressions of those who
appear to smile than of those who
appear to scowl. [f trait inferences from
invariant features are products of
correlated face-trait experience, they
may emerge later in development than
those based on expression cues.

Do people from different cultures
exhibit similar trait attributions from
facial appearance? Given that people
around the world exhibit broadly
similar facial expressions and infer
similar meaning from these displays, it
is largely unsurprising that people
from different cultures derive similar
trait inferences from expression cues
(e.g., smiles or scowls). Trait inferences
from invariant feaures may show
greater cross-cultural variability.

To what extent is susceptibility to
consensus impressions determined
by our environment? Recent findings
from behavioural genetics indicate
that idiosyncratic impressions are the
product of individuals’ developmental
environment. It is important to determine
whether observers’ susceptibility
to consensus impressions is also
determined by environmental factors,
akin to the formation of racial
stereotypes. The answer may differ
for consensus impressions based on
facial appearance and those based
on facial behaviour.

How will greater diversity in terms of
study participants and the facial stimuli
used affect the origins debate? To
date, most first impressions research
has been conducted with White and
WEIRD participants using stimulus im-
ages that depict White faces. It isimpor-
tant that we understand how efforts to
increase diversity affect estimates of
inter-rater consensus and our under-
standing of the developmental trajec-
tory of first impressions.
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