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Abstract
Adults teach children not to ‘judge a book by its cover’. However, adults make rapid
judgments of character from a glance at a child’s face. These impressions can be modestly
accurate, suggesting that adults may be sensitive to valid signals of character in children’s
faces. However, it is not clear whether such sensitivity requires decades of social experience,
in line with the development of other face-processing abilities (e.g. facial emotion
recognition), or whether this sensitivity emerges relatively early, in childhood. An important
theoretical question therefore, is whether or not children’s impressions are at all accurate.
Here, we examined the accuracy in children’s impressions of niceness and shyness from
children’s faces. Children (aged 7–12 years, ~90% Caucasian) and adults rated 84 unfamiliar
children’s faces (aged 4-11 years, 48 female, ~80% Caucasian) for niceness (Study 1) or
shyness (Study 2). To measure accuracy, we correlated facial impressions with parental
responses to well-established questionnaires about the actual niceness/shyness of those
children in the images. Overall, children and adults formed highly similar niceness (r = .94)
and shyness (r = .84) impressions. Children also showed mature impression accuracy:
Children and adults formed modestly accurate niceness impressions, across different images
of the same child’s face. Neither children nor adults showed evidence for accurate shyness
impressions. Together, these results suggest that children’s impressions are relatively mature
by middle childhood. Furthermore, these results demonstrate that any mechanisms driving
accurate niceness impressions are in place by 7 years, and potentially before.
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Evidence for a Kernel of Truth in Children’s Facial Impressions of Children’s Niceness,
but not Shyness
People spontaneously infer personality characteristics from a glimpse of a stranger’s
face (for a review; Todorov, Olivola, Dotsch, & Mende-Siedlecki, 2015). For example,
people form facial first impressions of trustworthiness, friendliness and competence
(Oosterhof & Todorov, 2008; Rule, Krendl, Ivcevic, & Ambady, 2013). These facial
impressions are pervasive: they form rapidly (Willis & Todorov, 2006), and influence peer
interactions and social outcomes for both adults and children. Impressions of an adult’s face
influence their likelihood of winning political elections (Olivola & Todorov, 2010) and
receiving harsh criminal sentences (Eberhardt, Davies, Purdie-Vaughns, & Johnson, 2006;
Zebrowitz & McDonald, 1991). Impressions of a child’s face influence the intensity of
discipline that they receive from adults (Berkowitz & Frodi, 1979), as well as their likelihood
of being perceived as a leader (Zarbatany & Marshall, 2015) and being trusted by other
children (Ewing, Sutherland, & Willis, 2019). Given the widespread influence of impressions
on social outcomes, it is important to understand the origin and development of these crucial
social judgements. Indeed, understanding the development of impression formation is a
current priority within the field of person perception, and a topic of theoretical deliberation
(see Mondloch et al., 2019; Over & Cook, 2018; Sutherland et al., 2020; Terrizzi, 2020).
Children’s Trait Impressions
The tendency to form facial impressions emerges early in life. Evidence from
preferential looking paradigms suggests that infants as young as seven months old are
sensitive to facial signals of trustworthiness in adult faces (Jessen & Grossmann, 2016, 2019;
Sakuta, Kanazawa, & Yamaguchi, 2018). Young children also show high agreement in
character judgments from faces (Charlesworth, Hudson, Cogsdill, Spelke, & Banaji, 2019;;
Palmquist, Cheries, & DeAngelis, 2019; Tang, Harris, Zou, & Xu, 2019). For example, three-
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year old children agree with each other when assigning “nice” and “mean” judgments to pairs
of computer-generated adult faces (Cogsdill, Todorov, Spelke, & Banaji, 2014).
Despite compelling evidence that young children form impressions from faces, there
are mixed results regarding the age at which these impressions are mature. To measure
impression maturity, children and adults are typically asked to discriminate between pairs of
carefully controlled face images that have been pre-selected, or computer modified, to vary
on a certain characteristic (e.g. Baccolo & Cassia, 2019; Charlesworth et al., 2019; Cogsdill
& Banaji, 2015; Cogsdill et al., 2014; Mondloch, Gerada, Proietti, & Nelson, 2019; Nelson,
Kennedy-Costantini, Lee, & Dixson, 2019; Palmquist et al., 2019; Terrizzi et al., 2018). In
such studies, five-year-old children can show adult-like impressions, suggesting that the
tendency to form facial impressions reflects a fundamental social cognitive capacity that
emerges relatively early in life (Cogsdill et al., 2014; Ewing, Caulfield, Read, & Rhodes,
2015). However, other evidence from implicit impression judgments (e.g. through examining
participant behavior) reveals that impressions continue to mature until at least 12 years of age
(Mondloch et al., 2019; but see Ewing et al., 2019). This result suggests that the social
experiences accumulated by late childhood are not adequate for adult-like impressions, but
rather, that extended cultural learning of face-trait associations (Eggleston, et al., 2020; Over
& Cook, 2018; Zebrowitz, et al., 2012) may be necessary for mature impression formation.
Impression Accuracy
An interesting feature of adults’ facial impressions is that they are sometimes (very)
modestly accurate (but see Rule et al., 2013). For example, adults’ impressions of honesty
(Bond, Berry, & Omar, 1994; Verplaetse, Vanneste, & Braeckman, 2007), health (Kramer &
Ward, 2006), and sexual unfaithfulness (Leivers, Simmons, & Rhodes, 2015; Rhodes,
Morley, & Simmons, 2013) from other adults’ faces show above-chance accuracy. This
evidence suggests that there may be some valid signals of character in faces, and that adults
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are sensitive to these cues. From an evolutionary perspective, accurately detecting these traits
would be adaptive in the context of adult peer relationships. For example, accurately
detecting valid signals of sexual unfaithfulness would help adults to avoid the costs of
investing in an unfaithful partner (Rhodes et al., 2013). However, accurate impressions can
also be explained by a self-fulfilling prophecy effect, whereby an individual who looks
particularly honest is more likely to be trusted, thus encouraging that person to act more
honestly (Zebrowitz et al., 1996).
Despite various theoretical accounts for accuracy, the question of whether or not first
impressions are at all accurate remains a contentious topic of debate (Bonnefon et al., 2015).
For instance, some impressions clearly stem from inaccurate group stereotypes (e.g. McCrae
et al., 2013) and some trait impressions from faces show no evidence of accuracy (Efferson
&Vogt, 2013; Rule et al., 2013). We also know relatively little about the etiology of accuracy
in adults’ impressions. For instance, it is not clear whether any such ability requires decades
of accumulated social experiences. An important question, therefore, is whether or not
children’s impressions are at all accurate. Observing any accuracy in children’s impressions
would be theoretically important, as this result would suggest that social experiences and
perceptual expertise prior to adolescence are adequate for impression accuracy.
Might Children’s Impressions be Accurate?
To our knowledge, only one study has directly examined the accuracy in children’s
trait impressions. Li, Heyman, Mei, and Lee (2017) investigated the accuracy in Chinese
children’s impressions of trustworthiness from other Chinese children’s faces, motivated by
the predicted importance of trust in child peer relationships (e.g. Bernath & Feshbach, 1995).
To examine impression accuracy, the authors took standardized images of children’s faces
(e.g. controlled for expression, background, lighting, and so on) and also measured trait
trustworthiness as reported by the peers of the photographed children. The authors then used
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child (aged 8.4 – 11.5 years) and adult trustworthiness impressions of those faces to predict
measures of reported trait trustworthiness. Both children’s and adults’ impressions of
trustworthiness were modestly accurate (children: r = .27; adults: r = .26). This study is
important, as it reveals that children’s impressions have the potential to be accurate, at least
for standardized face images and in a Chinese population context.
Other evidence suggestive of accuracy comes from investigating the overall maturity
of children’s impressions. Children’s and adults’ impressions from standardized face images
can show high agreement (Cogsdill & Banaji, 2015; Cogsdill et al., 2014). Assuming that
there are valid signals of character in faces, and that children and adults use these cues in
similar ways, then children’s impressions might also show similar accuracy to those of adults.
For example, both 8-year old children and adults use facial width-to-height-ratio to cue
impressions of aggression from adult faces (Short, et al., 2012). However, there may be
subtle differences between children’s and adults’ impressions (Baccolo & Cassia, 2019;
Caulfield, Ewing, Bank, & Rhodes, 2016; Ma, Xu, & Luo, 2015; Mondloch et al., 2019;
Palmquist et al., 2019). For example, compared with adults, children from 8-10 years old are
less likely to use attractiveness to cue impressions of trustworthiness (Ma et al., 2015), and
children from 4-10 years old do not always rely on the same emotional cues when forming
implicit trait judgments of adult faces (Mondloch et al., 2019). Children may therefore, form
less accurate impressions if they are less sensitive to any potentially valid signals, as
compared to adults.
There are also other reasons why children may form less accurate impressions from
faces than adults. Generally speaking, children show less mature face processing skills (e.g.
Baker, Laurence, & Mondloch, 2017; Mondloch, Geldart, Maurer, & Le Grand, 2003;
Mondloch, Le Grand, & Maurer, 2002; Pellicano & Rhodes, 2003) and social cognitive
abilities (e.g. Flavell, 1999; Liu, Gelman, & Wellman, 2007; Miller & Aloise, 1989),
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compared to adults. For example, young children are relatively poor at predicting social
behaviors from previous trait-relevant behaviors (Liu et al., 2007). These immature visual
and social-cognitive abilities may limit children’s ability to form accurate facial impressions.
Indeed, De Neys, Hopfensitz, and Bonnefon (2015) found that adolescents (aged 13 years)
formed less accurate impressions of trustworthiness than adults (aged 18), suggesting that
impression accuracy may be a skill which continues to develop over time. Accuracy might
improve as social cognitive abilities mature and people learn about valid face-trait
associations with cultural and social experience (consistent with FeldmanHall, et al., 2018;
Over & Cook, 2018; Sutherland, et al., 2020; Zebrowitz, et al., 2012).
In summary, it remains an open question as to whether or not children’s impression
accuracy is adult-like, and research directly addressing this question is limited. It is not clear
whether previous evidence for accuracy in children’s impressions from standardized images
of Chinese children’s faces (Li, et al., 2017) would generalize to more naturalistic images,
and to images of children from other cultures. Furthermore, it is not clear whether impression
accuracy is dependent on mature facial impressions in general. Finally, to date, most studies
have examined impression accuracy for adult faces (e.g. De Neys et al., 2015). If there is any
accuracy in children’s impressions, it is likely to be for impressions of other children’s faces
(consistent with other own-age advantages in face perception: see Rhodes & Anastasi, 2012).
Present Studies
Here, we investigated the accuracy in primary-school aged children’s impressions of
other primary-school aged children’s faces. Children may be especially sensitive to any valid
signals in other children’s faces. Moreover, children frequently form impressions of their
peers, particularly across the primary-school-aged years as their social world rapidly expands.
From a practical perspective, it is therefore especially important to understand the nature of
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children’s impressions of their peers, although almost nothing is known about these
impressions (for exceptions, see Cogsdill & Banaji, 2015; Ewing et al., 2019; Li et al., 2017).
To date, the studies which have investigated children’s impressions of children’s
faces have focused on specific traits predicted to be important in child-peer relationships (e.g.
trustworthiness; Li et al., 2017). Here, we examined the accuracy of two traits, niceness and
shyness, that have been identified as important for children’s faces through a previous datadriven approach (Collova, Sutherland, & Rhodes, 2019). Niceness and shyness impressions
capture the most variance in adults’ impressions of children’s faces, and may reflect the byproduct of mechanisms which have evolved to guide nurturing and caregiving behaviors
towards children (Collova et al., 2019). Considering the importance of these traits, it is
possible that there are valid signals of niceness/shyness in children’s faces. Interestingly, one
recent study found that adults’ impressions of niceness, but not shyness, from children’s faces
were modestly accuracy (Collova et al., 2020). The theoretical importance of these traits has
only recently been understood, and so no study has asked whether children’s impressions of
these traits are accurate. It might be important for children in social interactions to accurately
detect whether another child will play nicely (i.e. niceness), or be willing to socially engage
(i.e. shyness). This idea aligns with an ecological perspective of person perception (McArthur
& Baron, 1983; Zebrowitz & Montepare, 2006), whereby the qualities that we perceive in
other people serve an adaptive function in guiding our behavior. Alternatively, impressions of
these traits might be accurate due to self-fulfilling prophecy effects.
In two studies, we investigated children’s impressions of niceness (Study 1) and
shyness (Study 2) from the faces of their peers, using images of children from a previous
study (Collova et al., 2020). So that we could benchmark the accuracy in children’s
impressions, we also collected adults’ (the caregivers of the child participants) impressions of
those same faces. Participants who came into the lab were randomly assigned to rate either
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niceness or shyness. We pre-registered the study methods, hypotheses and analyses
(https://osf.io/kjtva/registrations).
We specifically recruited children 7-12 years of age because general face processing
abilities are still developing during this period (e.g. emotional facial recognition and facial
identity recognition; Kadosh & Johnson, 2007; Meinhrdt-Injac et al., 2020; Thomas et al.,
2007). There is also mixed evidence as to whether or not impression judgments by 12 years
of age are mature. Although some evidence reveals mature impressions by 12 years of age
(Ewing et al., 2019), other evidence reveals impressions are still developing (Mondloch et al.,
2019). Furthermore, research investigating the maturity of children’s impressions has so far
mainly used faces that have been pre-selected to vary on a specific trait based on adults’
ratings (Caulfield et al., 2016), examined children’s impression of computer-modified (Ewing
et al., 2019; Mondloch et al., 2019) or computer-generated (Charlesworth et al., 2019;
Cogsdill et al., 2014; Palmquist et al., 2020) faces, and has measured impression maturity by
comparing proportion responses in two-alternative forced choice tasks (Cogsdill & Banaji,
2015; Palmquist, et al., 2019). Although this research has been pivotal in establishing the
early emergence of impression formation, these approaches have not left children and adults
much room to vary. We propose that a strict measure of impressions maturity would be to
examine the overlap in children’s and adults’ trait ratings from naturalistic face images, that
vary as faces do in everyday life. It remains an open question as to whether or not children
aged 7-12 years will show more subtle differences in their impressions as compared to adults,
when forming impressions under more naturalistic conditions, with naturalistic face images.
We had two main aims. First, we wanted to determine whether children’s impressions
of children’s faces were at all accurate, and if so, whether this accuracy was similar to any
accuracy in adults’ impressions. If children show an adult-like pattern of accuracy, this result
would suggest that children and adults rely on the same valid signals when forming these
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impressions. Furthermore, this result would suggest that any social-cognitive abilities, or
social experiences accumulated by childhood are adequate for impression accuracy.
To measure accuracy, we correlated children’s and adults’ niceness and shyness
impressions of unfamiliar children’s faces, with actual measures of niceness and shyness for
the children shown in the images. To index actual niceness/shyness, we analysed parents’
responses on well-established questionnaires regarding nice and shy behaviors, following
Collova et al. (2020). To the extent that both children and adults are sensitive to valid signals
in faces, we might expect modest accuracy for impressions of niceness, but not shyness
(consistent with Collova et al., 2020), although we were open to other results, as discussed
above. For example, children’s impressions might be less accurate than adults’ given
children’s less mature face processing (e.g. Mondloch et al., 2003) and social cognitive (e.g.
Liu et al., 2007) abilities. Alternatively, children may be more accurate than adults, in the
context of own-age advantages (e.g. Kuefner, Macchi Cassia, Picozzi, & Bricolo, 2008; for a
review see Rhodes & Anastasi, 2012) as we used children’s faces. As an exploratory analysis,
we examined whether the amount of contact with children acted as a potential mediator for
accuracy, as an own-age advantage account would predict.
Our second aim was to determine the similarity of children’s and adults’ impressions,
irrespective of accuracy. Investigating the maturity of children’s facial impressions is an area
of current theoretical interest (Mondloch et al., 2019; Nelson et al., 2019; Over & Cook,
2018; Terrizzi et al., 2020). To date, the face images used to investigate children’s
impressions have not been very natural. For example, face images have been taken under
highly controlled lab conditions (Caulfield et al., 2016; Cogsdill & Banaji, 2015; Ewing et
al., 2019; Li et al., 2017; Mondloch et al., 2019; Short et al., 2012), computer-modified (e.g.
morphed Caulfield et al., 2016; Ewing et al., 2019; Mondloch et al., 2019), or entirely
computer-generated (Charlesworth et al., 2019; Cogsdill et al., 2014; Ma et al., 2015;
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Palmquist et al., 2019; Tang et al., 2019). Furthermore, in most of these studies children were
asked to choose between two faces that had been carefully pre-selected to vary on a specific
characteristic. These stimuli allow precise control over variables of interest, and therefore
have proven very useful in determining whether or not children are at all sensitive to
particular facial information, as a starting point. However, it is not clear that children will
show a similar level of impression maturity when dealing with more natural faces that vary
on many attributes, such as, expression, viewpoint, lighting and pose. It is important to
investigate children’s impressions of more naturalistic face images, as these conditions better
represent people’s experience with faces in everyday life (also see Laurence & Mondloch,
2016). If children do not show mature impression formation for more naturalistic face
images, then the impressions they form in everyday life might be less mature than initially
predicted.
We examined children’s impressions using naturalistic ambient images that varied in
everyday cues (for importance of ambient images, see Jenkins, White, Van Montfort, &
Burton, 2011; Laurence & Mondloch, 2016; Sutherland et al., 2013). We randomly assigned
children to rate the images of children’s faces for either niceness/shyness. To measure
impression maturity, we then directly compared children’s trait impressions with adults’
impressions (collected here), and also with an independent sample of young adults’
impressions (collected previously; Collova, et al., 2020). By directly comparing these explicit
trait ratings, we were able to examine the overlap of children’s and adults’ impressions at the
face level. We expected that asking children to provide trait ratings would elicit meaningful
variance in their impressions, perhaps not captured in prior research using two-alternative
forced choice tasks. This method may therefore provide a strict test of impression maturity.
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Study 1: Are Children’s Impressions of Niceness Accurate?
We examined the accuracy in children’s and adults’ impressions of niceness, a trait
which represents the primary dimension for impressions of children’s faces. We recruited
child (aged 7-12 years) and adult (the caregivers of those children) participants. Participants
judged the niceness of unfamiliar children’s faces. To determine impression accuracy, we
correlated niceness impressions with parental responses on well-established questionnaires
assessing nice behaviors for those children (from here on referred to as actual niceness).
We were primarily interested in children’s and adults’ impression accuracy at the
group level. As an exploratory analysis, we also considered individual-rater accuracy
(following Carré et al., 2009; Collova, et al., 2020; Foo, Loncarevic, Simmons, Sutherland, &
Rhodes, 2019; Sutherland et al., 2018) which provides insight into the extent to which
individual raters should rely on their impressions, and offers a strict test of accuracy as it does
not average across individual-rater error. Our sample size for individual-rater analyses was
relatively small, and so we report these analyses in our Supplementary Materials.
Method
Participants and Power
Our final participant sample, after exclusions (see below), consisted of 21 children (12
female, M = 10 years 4 months, SD = 1 year 7 months, range = 7 years -12 years 7 months,
17 Caucasian: See Supplementary Materials Figure S5 for age distribution), and 20 adults (all
female, M = 42, SD = 3, range = 34 - 49 years1, 17 Caucasian). Adult participants were the
caregivers of the children (all mothers). The child participants had previously volunteered for
experiments in our lab, and attended a wide range of different primary schools.
Our primary analyses were at the face level. That is, for each face, we averaged across
participants’ ratings and analyses were performed on these averaged ratings. Critically,

1

One adult participant’s age was not known.
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therefore, power was determined by the number of face identities in our experiment. A power
analysis with a power of .80 and an effect size from a comparable previous study (Collova et
al., 2020: Pearson’s r = .368), revealed we would need 55 face identities to observe a similar
level of accuracy for impressions of niceness. Our face stimuli sample size exceeded this
number (N = 84 face identities, 420 total images: see Materials for detail).
To ensure reliable face ratings at the participant-group level, we recruited as many
child and adult participants as possible during the two-week school holiday period. We set a
minimum sample size of 15 participants per group, which has been found sufficient for good
reliability at the group level (Little, Roberts, Jones, & DeBruine, 2012) including for
comparable ambient images (Collova et al., 2019; Sutherland et al., 2013). Our participant
sample size exceeded this limit, although our critical analyses were at the face level.
We excluded one additional adult participant who gave the same rating for an entire
block. We excluded an additional eight child participants whose sibling had also completed
the task (chosen at random, unless there was reason to exclude one sibling over the other, e.g.
poor attention). Our rationale for these exclusions was that siblings may form similar
impressions, consistent with heritability for face identity recognition (Wilmer et al., 2010).
Because the child and adult participants were not independent (i.e. adults were the caregivers
of children), we also compared children’s impressions to impressions from an independent
sample of young adults’ impressions, collected previously (Collova, et al., 2020). Sample size
and exclusion criteria were pre-registered. All exclusions were made before any analysis.
Materials
Child Face Images
Stimuli consisted of five ambient images for each of the 84 children (420 total
images; 48 female, Mage = 8, range = 4-11 years, 68 Caucasian, 9 Asian, 4 Maori, 2 African,
1 Anglo Indian). Different images of the same person can lead to different impressions
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(Jenkins et al., 2011; Sutherland, Young, & Rhodes, 2017; Todorov & Porter, 2014). For
example, it is possible for the same person to look highly trustworthy in one image, and
highly untrustworthy in another image, because of subtle changes in expression. It is
therefore not certain that accurate impressions of one image would generalize to other images
of that same person’s face. Here, we tested whether accuracy would hold across different
images of the same child’s face despite within-person variability in impressions, providing a
stringent test of accuracy (following Collova et al., 2020).
The ambient child-face images were previously collected for another study (Collova,
et al., 2020). We obtained permission to use 84 of the original 86 identities used in that
previous study. Images were sent in by the parents of the children, and were free to vary on
expression, hairstyle, viewpoint, lighting, and so forth (see Figure 1 for example images).
There were no restrictions regarding variability, as long as the child’s face was clearly
visible. Parents were asked to send the five most recent photographs they had on their
phones, although we cannot be certain this is how parents selected the images. If parents sent
in more than five photographs we selected the highest quality images (determined by image
resolution). Stimuli were cropped with an oval mask around the face, were re-sized to a
standardized size of 180pixels wide (resolution = 72KB; approx. 4cm wide on screen), but
were otherwise unmodified.
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Figure 1
An example of five ambient images of one female (top) and one male (bottom) face identity.
These two identities were the practice stimuli in our experiment. The authors received
consent for these images to be published in this article.

Trait Measure: Niceness
We used parents’ responses on the Strengths and Difficulties Questionnaire (SDQ;
Goodman, 1997) to index actual niceness for those children we had images of. The SDQ is a
well-established, short questionnaire comprised of five scales. To measure niceness, we
averaged scores from the two scales that were most relevant to the niceness dimension; the
prosocial behavior and conduct problem scales (following our pre-registration; we never
analyzed results from the other scales). The prosocial scale includes five statements about
positive social behavioral tendencies, such as, “my child is considerate of other people’s
feelings”. The conduct problem scale includes five items related to behavioral problems, such
as, “my child often fights with other children or bullies them”. Parents responded to each
statement on a three-point scale (0 = not true, 1 = somewhat true, 2 = certainly true).
To create an overall actual niceness measure, we reverse scored the conduct problems
scale, and then averaged the sum of the two scale scores together (following Collova et al.,
2020). Therefore, scores could range from 0-10, with higher scores signalling greater
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niceness. The SDQ has good validity and reliability (Hawes & Dadds, 2004; Seward, Bayliss,
Stallman, & Ohan, 2018; Stone, Otten, Engels, Vermulst, & Janssens, 2010). Reliability was
also good for our current sample (prosocial scale:  = .84; conduct problems scale:  = .65;
combined scales:  = .78).
Procedure
Participants completed the study on a computer in our lab during the two-week school
holidays. Participants rated individual images of each child’s face for how nice they looked
on a scale of 1 (not at all nice) to 9 (extremely nice). The five images of each child's face
were distributed across five different image sets (i.e. the distributed-image task: Collova et
al., 2020). Image set and face order were randomized for each participant.
We embedded the task within a story about ‘Zeb the Alien Scientist’ for both the child
and adult participants (adapted from Caulfield, Ewing, Burton, Avard, & Rhodes, 2014).
Participants helped Zeb the Alien complete a mission to learn more about humans. We asked
participants to help teach Zeb about how nice people on Earth look. First, to make sure
children understood this term, we asked them to explain what it “means to be nice”. Children
provided verbal responses to the experimenter. Second, to familiarise participants with the
niceness scale, and to make sure they understood the scale ends, participants completed
practice sentences which described a nice behavior (“how nice is someone who shares their
toys with other children?”) and a not-nice behavior (“how nice is someone who laughed at
their best friend when they had to get glasses?”). To help quantify the scale intervals, under
each scale number (1-9) we included a visualisation of a cup with increasing volumes of
water (following Caulfield et al., 2014: Figure 2). Responses to these questions confirmed
that all participants understood the term nice and the scale endpoints. Adult participants were
not asked to provide verbal responses, and self-progressed through the instructions on a
computer. Importantly, during these instructions, no face images were shown to participants.
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Figure 2
An example of a single trial with one ambient face image. Participants rated each face on a
scale from 1 (not at all nice), to 9 (extremely nice) using cups to help visualise the scale.

Participants then began the face rating task with two practice trials (one female and one
male face: stimuli not used in the main task). Participants could take a break at any point
during the task. To maintain attention, there were breaks between each image set block,
where participants learnt a secret fact about Zeb (e.g. “Zeb’s favourite food is Sniggles.
Sniggles look like carrots but taste like strawberry ice-cream”), and received a sticker. The
facts were independent to the task and did not prime niceness impressions.
Because the participants were recruited from the same sample of participants from whom
we had face images of, we made sure that child participants did not see their own face, or
other familiar faces (e.g. their sibling) by creating different versions of the experiment with
those faces excluded. Thus, participants rated an upper bound of 83 face identities (i.e. 84
face identities minus their own and/or sibling faces). Each child and caregiver completed the
same version of the task, with the same face identities excluded. It was possible that
participants would recognize other faces in the experiment (e.g. a child’s school friend), and
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so we also asked participants to press ‘space’ for any face they knew. On average, each child
participant indicated they knew two other children, and these trials were treated as missing.
Participants came into the lab, and completed the task on a computer. To minimize any
potential influence of an adults’ presence on their child’s impressions (or vice versa) each
child and adult completed the study in separate rooms. An experimenter stayed with each
child for the duration of the task, and the adult completed the task at their own pace. The task
lasted approximately 40 min, with breaks. At the end of the testing session, adult participants
answered some basic demographic questions about themselves and their child (e.g. age, sex,
amount of contact with children: see Supplementary Materials Section 1). Participants also
completed another task (after this task), as part of a different study and were reimbursed $20.
Adults and children provided written and verbal consent to participate. Ethical approval was
obtained from the Human Research Ethics Office at the University of Western Australia
(RA/4/1/6805: Why does face identification ability improve during childhood?; and
RA/4/8710: First impressions of children’s faces).
Results
Actual Niceness
We used scores from the SDQ to index actual niceness (see Table 1 for descriptive
statistics). The SDQ scores from our sample were similar to norms reported elsewhere
(Mellor, 2005). Scores were not normally distributed (most scores were in the higher end of
the distribution; Shapiro-Wilk (84) = .862, p < .001), and therefore we report both parametric
(Pearson’s r) and non-parametric (Spearman’s rho) measures of association throughout,
although they produce essentially identical patterns of results.
Accuracy
Our primary analyses were at the face level. That is, within each image set, we
calculated a mean niceness impression for each face by averaging niceness impressions
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across participants, separately for the child (Figure 3a) and adult (Figure 3d) participants
(Table 1 for descriptive statistics). For each face, we excluded the rating of any participant
who indicated they knew any of the face images for that same child.

Table 1
Descriptive statistics for actual niceness scores (as measured on the Strengths and
Difficulties Questionnaire) and impressions of niceness, averaged across participants’
ratings, separately for children and adults
M

SD

Range

Skew

Kurtosis

Criterion: Actual Niceness a

8.5

1.4

3.5 – 10

-1.42

2.15

Children

Image Set 1

6.2

1.0

2.6 – 7.8

-1.1

1.3

Image Set 2

5.9

1.1

3.0 – 7.7

-0.6

-0.4

Image Set 3

6.0

1.0

3.5 – 7.8

-0.9

-0.1

Image Set 4

5.8

1.2

2.3 – 7.9

-0.8

0.2

Image Set 5

6.0

1.0

2.9 – 7.6

-0.8

0.2

Average impression

6.0

0.7

3.8 – 7.3

-0.5

-0.1

Image Set 1

6.3

0.8

3.4 – 7.7

-0.7

0.7

Image Set 2

6.2

0.9

3.8 - 7.6

-0.6

-0.1

Image Set 3

6.3

0.9

3.9 – 7.7

-0.8

-0.2

Image Set 4

6.1

1.0

3.4 – 8.0

-0.8

0.5

Image Set 5

6.3

0.84

3.9 – 7.9

-0.6

0.1

Average impression

6.3

0.63

4.7 – 7.7

-0.2

-0.1

Adults

a Scores

could range from 0 – 10.

N = 84 faces.
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We were interested in whether any accuracy would hold across the five image sets.
This question is theoretically important because recent evidence reveals that different photos
of the same person can convey very different impressions (Jenkins et al., 2011; Todorov &
Porter, 2014). To measure accuracy, we correlated the niceness impressions with actual
niceness scores, separately for each image set. That is, we ran five separate correlation
analyses, so that each correlation only contained the average trait rating for one image of
each child (and ensuring there was no nested structure in our analyses). We observed smallmedium significant correlations in almost all of the image sets, for both the child and adult
participant groups (Child participants: r range = .145 to .247; Adult participants: r range =
.179 to .291; Table 2), revealing modest accuracy for impressions of niceness across different
images of the same child’s face.
We were also interested in comparing the variability in niceness impressions from
different images of the same child, with the variability in impressions from images of
different children. Evidence from impressions of adults’ faces (Todorov & Porter 2014) has
found that different photos of the same person (within-person variability) can convey
impressions that vary as much as impressions from images of entirely different people
(between-person variability). To measure within-person variability, we calculated the average
variability in impressions across the five different images of each child’s face. We calculated
variance on the judgments averaged across the five images of each child, consistent with
previous approaches (Todorov & Porter 2014; Collova et al., 2020). Indeed, we also found
that impressions of niceness showed as much variability across different images of the same
child, as across images of different children. Importantly, our correlational analyses revealed
that impressions were modestly accurate in each image set, and therefore, our results
demonstrate that impression accuracy can withstand at least some degree of variation across
images of the same person.
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Returning to the question of accuracy, we also examined the accuracy of impressions
averaged across the five image sets. Consistent with the results for the individual image sets,
there was a medium, positive, and significant correlation between niceness impressions and
actual niceness for both child and adult participant groups, and no evidence for a difference
in accuracy between the two groups (Table 2, Figure 3c, 3f). Meta-analytical statistics
(weighted by sample size) revealed almost identical results to the correlational analyses, that
is, child and adult niceness impressions were accurate across the five image sets (Figure 3b,
3e). There was no compelling evidence that impressions became more accurate when
averaged across the five image sets (Supplementary Materials section 2, Table S1),
suggesting that any noise in the individual images did not reduce accuracy. Results also
remained significant after controlling for face sex (see Supplementary Materials section 3.1
and Table S3). Finally, results at the individual-rater level (see Supplementary Materials
Section 4.1 for individual-rater level analyses) revealed a consistent pattern of modest
accuracy for the child and adult participants (see Table S5 for significance tests against
chance). These results demonstrated that impression accuracy was not driven by a few
extreme participants, and that not every child or adult formed significantly accurate
impressions.
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Table 2
Spearman’s rho (rho) and Pearson’s r (r) correlations between actual niceness and niceness
impressions averaged across participants, separately for children and adults. Significance
tests (Fisher Z transformation; Steiger, 1980) comparing accuracy (rho and r) between the
children’s and adults’ average impressions.
Spearman’s rho

Pearson’s r

Group-level accuracy

rho

p

r

p

Children

Image set 1

.239

.029

.135

.220

Image set 2

.251

.021

.246

.024

Image set 3

.291

.007

.247

.023

Image set 4

-.004

.974

.145

.188

Image set 5

.229

.036

.223

.042

Average Rating

.265

.015

.304

.005

Image set 1

.224

.040

.179

.103

Image set 2

.247

.023

.262

.016

Image set 3

.229

.036

.269

.013

Image set 4

.099

.371

.228

.037

Image set 5

.264

.015

.291

.007

Average Rating

.259

.017

.348

.001

Average Rating

z = 0.15

.883

z = 1.18

.236

Adults

Fisher’s z

N = 84 faces.
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Figure 3
Child (A-C) and adult (D-F) participants’ impressions of niceness at the face level: A/D) Niceness
impression for each of the five images of each face identity, averaged across participants. Each vertical
line represents one face identity (N = 84). Each circle represents the average rating for one of the five
images of each identity and demonstrates the large variability in niceness impressions across the different
images. Identities are ordered on the x-axes according to their mean niceness impression. B/E) Parameter
estimates (effect size and confidence intervals calculated by weighted sample size) for impression accuracy
within each individual image set, and their overall meta-analytic mean effect size (Spearman’s rho). C/F)
Scatterplot of the association between actual niceness (from the Strength and Difficulties Questionnaire;
SDQ) and niceness impressions averaged across the five image sets, revealing modest accuracy. Each
point represents one face identity, with darker transparency representing more points superimposed. We
plot the line of best fit and 95% confidence intervals.
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How Similar are Children’s and Adults’ Niceness Impressions?
Setting the question of accuracy aside, we also directly examined the similarity
between children’s and adults’ impressions of niceness, averaged across the image sets.
There was a large, positive correlation between children’s and adults’ impressions collected
here, Pearson’s r = .94, p < .001, N = 84 (Figure 4). We also compared children’s
impressions with impressions from an independent sample of young adult participants,
collected previously (Collova et al., 2020), and found a large correlation, Pearson’s r = .84, p
< .001, N = 84 (see Supplementary Materials Section 5.1., and Table S7 for more detail).
Thus, impressions of niceness made by children and adults were highly similar, irrespective
of their accuracy.

Figure 4
Scatterplot of the association between children’s and adults’ impressions of niceness (r =
.94, p < .001). Each point on the figure represents ratings averaged across the five images
for one child-face identity (N = 84). We plot the line of best fit and its confidence intervals
(+- 95%).
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Summary
Children showed modest accuracy for impressions of niceness. Niceness impressions
were accurate across different images of the same child’s face, at both the participant-group
and individual-rater level, and despite considerable variability in impressions of niceness
across those different images. Across all analyses, children showed an adult-like pattern of
both impressions, and impression accuracy.

Study 2: Are Children’s Impressions of Shyness Accurate?
In Study 2, we examined the accuracy of shyness impressions, a trait which represents
the second dimension for adults’ impressions of children’s faces (Collova et al., 2019). A
new sample of child and adult participants completed the same procedure as in Study 1, but
here judged the shyness of the children’s faces. To measure accuracy, we correlated shyness
impressions with parental reports of shy behavior (referred to as actual shyness).
Method
Participants
Our final participant sample (after exclusions) consisted of 17 children (11 female, M
= 10 years 3 months, SD = 1 year 5 months, range = 8 years 8 months - 12 years 8 months,
Caucasian N = 16: See Supplementary Materials Figure S5 for age distributions), and 17
adults (13 female, M = 45 years, SD = 10.6, range = 30-75 years, Caucasian N = 16). Adult
participants were the caregivers of the children (12 mothers, 4 fathers, 1 grandmother).
Participants were recruited from the same sample of participants in Study 1, and also came
into the lab during a two-week school holiday period.
We followed the same sample size and exclusion criteria as in Study 1 (as also
specified in our OSF pre-registration). We excluded two child participants (siblings) who did
not understand the task, and one adult participant who did not complete the entire task. We
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also excluded data from two child participants whose siblings had completed the task (chosen
at random, data never analysed) so that children’s observations remained independent.
Materials
Trait Measure: Shyness
Data regarding actual shyness were collected from the same sample of children as in
Study 1. To measure shyness, we used parents’ responses on the Colorado Childhood
Temperament Inventory (CCTI: Buss & Plomin, 1984; Rowe & Plomin, 1977). We analysed
scores from the five items that comprised the shyness subscale of the CCTI, for example, my
“child tends to be shy” (following Collova et al., 2020). Parents responded to these items on a
5-point scale, ranging from 1 (not at all like this / strongly disagree) to 5 (a lot like this /
strongly agree). Scores could range from 5-25, with higher scores indicative of shyer
behaviors. The CCTI has good validity (Webster‐Stratton & Eyberg, 1982) and reliability
(shyness scale  = .88; Buss & Plomin, 1984). Reliability was also good in our sample
(shyness scale  = .85).
Stimuli and Procedure
We used the same stimuli and procedure as in Study 1, except that participants rated
the children’s faces for how shy they looked on a scale of 1 (not at all shy) to 9 (extremely
shy). In the context of our Zeb the Alien Scientist story, participants helped teach Zeb about
how shy people on Earth look. We asked children to explain to Zeb what it means to be shy.
Participants also answered two practice questions, describing a shy behavior (“how shy is
someone who never wants to answer a question in front of the whole class?”) and a non-shy
behavior (“how shy is someone who does a performance in front of the whole school?”).
Responses to these questions confirmed that all children understood the term shy and the
scale endpoints.
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Results
Actual Shyness
To index actual shyness, we analysed parents’ responses to questions from the
shyness scale of the CCTI (Table 3 for descriptive statistics). Scores from this scale were not
normally distributed; Shapiro-Wilk (84) = .955, p = .005. Most scores were in the lower end
of the distribution, and were slightly lower than norms reported elsewhere (Rowe & Plomin,
1997), revealing our sample of children was not especially shy. Therefore, we report both
parametric (Pearson’s r) and non-parametric (Spearman’s rho) measures of association here
and throughout, although the pattern of results is consistent between the two.
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Table 3
Descriptive statistics for actual shyness scores (shyness scale of the Colorado Childhood
Temperament Inventory) and impressions of shyness, averaged across participants’ ratings,
separately for the children and adults.
SD

Range

Skew

Kurtosis

Criterion:

Actual Shyness a

10.9

4.0

5 - 21

0.4

-0.7

Children

Image Set 1

4.3

0.9

2.5 - 6.9

0.5

0.0

Image Set 2

4.5

1.2

1.9 - 7.2

0.2

-0.9

Image Set 3

4.5

1.2

2.4 - 7.1

0.5

-0.6

Image Set 4

4.3

1.2

2.0 - 7.5

0.6

-0.1

Image Set 5

4.3

1.1

2.0 - 7.1

0.4

-0.3

Average Rating

4.4

0.7

2.8 – 6.7

0.3

0.6

Image Set 1

4.0

1.1

1.8 - 6.7

0.3

-0.6

Image Set 2

4.1

1.2

1.8 – 7.0

0.1

-0.9

Image Set 3

4.2

1.2

1.7 - 7.1

0.3

-0.5

Image Set 4

4.2

1.2

1.7 - 6.8

0.1

-0.8

Image Set 5

4.1

1.1

2.0 - 6.8

0.2

-0.5

Average Rating

4.1

0.7

2.3 – 6.4

0.2

0.5

Adults

a

M

Scores could range from 5-25.

N = 84 faces.

Accuracy
Within each image set, we averaged shyness impressions across participants
separately for the child (Figure 5a) and adult (Figure 5d) participant groups, and correlated
these impressions with actual shyness (see Table 4). The pattern of accuracy was identical for
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both children and adults: impressions were not significantly accurate in any image set (Child
participants: r range = -.033 to .106; Adult participants: r range = -.079 to .201; Table 4). It
was possible that impressions were not accurate in each of the different image sets because
impressions varied substantially across the different images of the same child’s face. Indeed,
the within-person variability in shyness judgments was particularly high compared to the
between-person variability (Child participants: within-person variance = 1.05, betweenperson variance = 0.47; Adult participants: within-person variance = 1.13, between-person
variance = 0.49).
When impressions were averaged across the five image sets, the correlation was not
significant (Figure 5c, 5f). There was no significant difference in accuracy between
impressions from the child and adult participant groups (Table 4). Meta-analytic statistics
(weighted by sample size) also showed the same result as the correlational analyses, that is,
no compelling evidence for accuracy for neither children nor adults (Figure 5b, 5e). There
was no evidence that the averaged impressions were more accurate than impressions from the
individual image sets, suggesting that any random noise introduced by single images did not
confound accuracy (Supplementary Materials Table S2). Results were consistent for female
and male faces, and remained non-significant after controlling for face sex (See
Supplementary Materials Section 3.2. and Table S4). Individual-rater level analyses revealed
no compelling evidence for accuracy for individual child or adult participants
(Supplementary Materials Section 4.2 and Table S6).
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Table 4
Spearman’s rho (rho) and Pearson’s r (r) correlations between actual shyness and
impressions of shyness averaged across participants, separately for children and adults.
Significance tests (Fisher Z transformation; Steiger, 1980) comparing accuracy (rho and r)
between the children and adults.
Spearman’s rho
Group level accuracy
Children

Adults

Fisher’s Z
All N = 84.

Pearson’s r

rho

p

r

p

Image set 1

-.053

.632

.037

.736

Image set 2

.186

.090

.207

.059

Image set 3

-.050

.651

-.033

.763

Image set 4

.001

.998

-.001

.998

Image set 5

.113

.306

.099

.369

Average Rating

.094

.394

.106

.338

Image set 1

-.131

.235

-.079

.476

Image set 2

.180

.102

.201

.066

Image set 3

-.036

.749

.024

.829

Image set 4

.053

.629

.052

.637

Image set 5

.153

.164

.147

.183

Av Rating

.118

.284

.119

.281

z = 0.34

.734

z = 0.21

.835

Average Rating
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Figure 5
Child (A-C) and adult (D-F) participants’ impressions of shyness at the face level: A/D) Shyness
impression for each of the five images of each face identity, averaged across participants. Each
vertical line represents one face identity (N = 84). Each circle represents the average rating for one
of the five images of each identity, and demonstrates the large variability in shyness impressions
across the different images. Identities are ordered on the x-axes according to their mean shyness
impression. B/E) Parameter estimates (effect size and confidence intervals calculated by weighted
sample size) for impression accuracy within each individual image set, and their overall metaanalytic mean effect size (Spearman’s rho). C/F) Scatterplot of the association between actual
shyness (from the Colorado Childhood Temperament Inventory: CCTI), and shyness impressions
averaged across the five image sets, revealing no compelling accuracy. Each point represents one
face identity, with darker transparency representing more points superimposed. We plot the line of
best fit and 95% confidence intervals.
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How Similar are Children’s and Adults’ Shyness Impressions?
There was a large correlation between children’s and adults’ impressions of shyness,
suggesting these impressions are highly similar: Pearson’s r = .84, p < .001, N = 84 (Figure
6). Children’s shyness impressions were also highly similar to an independent sample of
young adult participant’s impressions, collected previously (Collova et al., 2020), r = .82, p <
.001, N = 84 (for more details see Supplementary Materials Section 5.2 and Table S8).

Figure 6
Scatterplot of the association between children’s and adults’ impressions of shyness. Each
point on the figure represents ratings averaged across the five images for each child-face
identity (N = 84). We plot the line of best fit and its confidence intervals (+- 95%).

Summary
Overall, there was no compelling evidence that children or adults formed accurate
impressions of shyness. It is possible that accuracy was lacking because of the high withinperson variability in shyness impressions, indicating that these impressions varied
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substantially across the five different images of each child’s face. Irrespective of accuracy,
children and adults did form highly similar impressions of shyness.

General Discussion
Children in both experiments showed an adult-like pattern of impressions and accuracy.
Children and adults formed highly similar impressions of niceness and shyness. Furthermore,
in Study 1, children’s and adults’ facial impressions of niceness modestly correlated with
parental reports of nice behavior for those children we had face images of. In Study 2, neither
children nor adults showed evidence for accurate impressions of shyness. Together, these
results contribute to the current theoretical debate surrounding impression accuracy and
provide support for modest accuracy in niceness (but not shyness) impressions for children
aged 7-12 years.
A Developmental Perspective
Our results speak to the maturity of both impressions and impression accuracy in
middle childhood. To our knowledge, we present the first study investigating children’s trait
impressions from naturalistic, ambient face images. We show that children’s and adults’
impressions of niceness (r = .94) and shyness (r = .84) are remarkably similar in highly
variable set of face stimuli. Our stimuli contrast previous research which has mostly used
highly-controlled or computer-generated face images to examine children’s impressions (e.g.
Cogsdill, et al., 2014; Ewing et al., 2019; Palmquist et al., 2019, 2020). Although these
studies have provided very important insight into how children form impressions, it is crucial
that we understand children’s impressions from naturalistic face images because these images
represent the nature in which children experience faces in everyday life. Indeed, there are
important differences in adults’ processing of real and computer-generated faces. Computergenerated faces do not fully tap adults’ face expertise (Crookes et al., 2015) and disrupt the
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social perception of trait evaluations (Balas & Pacella, 2017). Here, we confirm sophisticated
impression formation in children, using real and naturalistic face stimuli. We also show high
impression similarity at the level of face trait ratings, providing stronger evidence for
impression maturity than previous research using two-alternative forced choice tasks (e.g.
Charlesworth et al., 2019; Cogsdill & Banaji, 2015; Cogsdill et al., 2014).
We found no evidence for a difference in the degree of accuracy between children’s
and adults’ impressions, probably because these impressions were so highly correlated. These
results indicate that sensitivity to whatever cues are being used to make these accurate
niceness judgments are mature by middle childhood, and possibly before (we consider what
these potential cues might be later in the discussion). Taken together, these results
demonstrate an adult-like pattern of impressions and their accuracy in middle childhood,
consistent with previous research (Li et al., 2017). Interestingly, this adult-like pattern of
impression formation stands in sharp contrast with other face-processing abilities, which
continue to mature well into late adolescence and adulthood (e.g. facial emotional
recognition: Thomas, De Bellis, Graham, & LaBar, 2007; identity recognition: Germine,
Duchaine, & Nakayama, 2011; Mondloch, Le Grand, & Maurer, 2010).
We also found considerable within-person variability in both children’s and adults’
impressions of niceness and shyness, suggesting that these impressions are highly dependent
on specific image characteristics. This result is consistent with person perception research
investigating adults’ facial impressions (e.g. Collova et al., 2020; Jenkins, et al., 2011;
Sutherland et al., 2017; Todorov & Porter, 2014), and also aligns with recent evidence that
children’s facial recognition is influenced by image-specific characteristics (Laurence &
Mondloch, 2016). To better understand children’s impressions, it is critical that researchers
consider the variability in face stimuli, and test the generalizability of their results to other
face identity samples. Here, we provide converging evidence for accuracy in children’s
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impressions of niceness, consistent with accuracy in children’s impressions of trustworthiness
given standardized child-face images (Li et al., 2017). Our results also demonstrate that the
accuracy observed previously for impressions of Chinese children’s faces (Li et al., 2017) can
generalise across culture, to a majority Caucasian sample of faces.
Why are Impressions of Niceness Accurate?
The question of whether or not impressions are at all accurate remains widely debated
amongst face perception researchers (Bonnefon, Hopfensitz, & De Neys, 2015; Todorov,
Funk, & Olivola, 2015). Here, our results reveal some accuracy for impressions of niceness
from children’s faces, albeit very modest. We also show that accuracy is not image-specific,
but generalises across different images of the same child’s face. These results replicate the
accuracy for niceness found previously (Collova et al., 2020) in two new participant samples,
demonstrating that this accuracy is reproducible in this image set. There are several possible
explanations that could account for this accuracy (also see Zebrowitz & Collins, 1997).
First, it is possible that impressions of niceness were accurate because of the selffulfilling prophecy effect (see Rosenthal, 1994; Zebrowitz & Collins, 1997). A self-fulfilling
prophecy effect would predict that children who look nice are treated positively, and
therefore end up behaving in ways that increase the accuracy of this positive impression.
Here, we showed that both children and adults formed highly similar impressions of niceness,
indicating that treatment by both adults and children could contribute to a self-fulfilling
prophecy effect. Indeed, our results align with evidence that is suggestive of self-fulfilling
prophecies for similar traits such as honesty (e.g. Zebrowitz et al., 1996) and trustworthiness
(Li et al., 2017) from standardized images of children’s faces. If the accuracy we observed
was due to a self-fulfilling prophecy effect, this result would suggest that treatment by others
before middle childhood is sufficient to affect behaviour (but see Alley et al., 2019). Any
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attempts to reduce such effects would therefore need to take place early in development, or at
least before middle childhood.
A second possible explanation for this accuracy, is that people have adaptive
mechanisms for identifying niceness/trustworthiness traits from faces. Impressions of
niceness and trustworthiness from children’s faces are highly similar (Collova et al., 2019).
From an evolutionary perspective, impressions of these traits may signal important
information about those who have good verses harmful intentions towards us (Oosterhof &
Todorov, 2008; Zebrowitz, 2004; Zebrowitz & Montepare, 2006). For example, it might be
adaptive for both children and adults to infer whether a stranger is likely to steal their
resources, or betray their trust. In support of this adaptive argument, we show that experience
during childhood (at least by 7 years of age) is enough to extract valid signals of niceness,
although it would be important for future research to test exactly how early this accuracy
emerges. Nevertheless, the finding that younger children show less mature impression
accuracy would not necessarily rule out an adaptive account. The ability to detect valid
signals of character in faces may be a skill which is adaptive, but which also develops over
time, akin to other face processing skills (e.g. face identity recognition; see Young & Burton,
2018). Clearly, a skill can develop whilst also being important for survival and so these two
accounts are not mutually exclusive (Sutherland, Collova, et al., 2020).
Alternatively, it is possible that that parents may have been biased when selecting the
photographs, or when reporting the actual niceness (or shyness) for their child. For instance,
parents who might be biased to choose nice looking photos of their child, might also report
their child as behaving nicely. Nevertheless, our study was designed to minimise these
potential biases. For instance, parents were naïve to the exact predictions of the study, and
filled out the questionnaires months prior to our request for face images. Parents also
completed the questionnaires as part of a lengthy questionnaire battery, and so it is unlikely
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that they remembered the specific questions related to niceness/shyness when selecting the
images. Furthermore, the questionnaire that we used to measure actual niceness is well
established and reliable (Stone et al., 2010). Finally, our results agree with other research
which has also found modest accuracy using images of children taken by a stranger, and peer
judgments of actual niceness/trustworthiness of those children as the criterion (Li et al.,
2017). Therefore, it seems unlikely that our results could be entirely attributed to any parental
social desirability bias.
Why Did we not Find Compelling Evidence for Accurate Shyness Impressions?
Shyness impressions might not have shown evidence for accuracy because we
observed a relatively limited range of actual shyness scores (mostly in the lower end of the
distribution). It would be important to test whether any accuracy exists for children with
higher scores. Nevertheless, we did observe accurate niceness impressions despite a similarly
limited range of niceness scores. Alternatively, shyness impressions may not be accurate if
these impressions are less likely to lead to self-fulfilling prophecy effects, as compared to
niceness impressions. Indeed, impressions of shyness are less likely to influence how adults
report they would behave towards children as compared to impressions of niceness (Collova
et al., 2019). In this context, shy behaviors may not be reinforced in children who look shy.
Finally, it is possible that there are valid cues of shyness in children’s faces, but that
these cues were not captured in our ambient stimuli. Shyness impressions were particularly
variable across different images of the same child’s face, and this may have limited the
potential for accuracy. This variability suggests that shyness impressions are highly
dependent on image specific information. If there are valid cues of shyness in faces, then
these cues might be especially disrupted by changes in image characteristics (e.g. dynamic
changes in expression, or pose). In contrast, valid cues of niceness may be more invariant
across different images of the same person’s face, for example, stable facial cues of an
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upturned mouth or high eyebrows, that might resemble emotional expressions (see Said,
Haxby, & Todorov, 2011).
Future Directions and Limitations
Here, we found mature impressions in children aged 7-12 years old. Evidence from twoalternative forced choice tasks show that children as young as 5-6 years old may already form
adult-like impressions of faces (Cogsdill et al., 2014), although these impressions might
become more fine-grained with development (Baccolo & Cassia, 2019). It would be
interesting to test whether impressions of niceness and shyness are also adult-like at this
younger age. Niceness is a general valence (positive-negative) dimension. Indeed, valence
evaluations underlie a range of different social cognitive stimuli (e.g. Fiske, Cuddy, & Glick,
2007; Todorov, 2008), and sensitivity to valence-related traits may reflect a fundamental
ability that emerges early in life (see Jessen & Grossmann, 2016, 2019). In contrast, it is
possible that other more specific traits, such as shyness, require sensitivity to more subtle
face attributes, and therefore might be slower to develop (also see Palmquist & DeAngelis,
2020). Previous evidence reveals that individual differences in impressions are shaped more
by personal experience than genes or shared environments (Sutherland et al., 2020), and it
would be interesting for developmental researchers to investigate the age at which these
experiences are most influential in shaping impressions. Indeed, culture learning and social
experiences during childhood are likely to shape impressions (Over, Eggleston & Cook,
2020). It would also be interesting to test whether impression accuracy is adult-like at a
younger age. If young children do form accurate impressions, this finding would provide
further support for early sensitivity to valid signals of character.
Another important future direction will be to consider which facial cues accurately signal
niceness in children’s faces. Potential candidates include emotional expressions (e.g.
happiness, sadness, anger), facial attractiveness and babyfaceness, which holistically cue
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impressions of niceness (Collova et al., 2019). For example, children who were reported by
their parents as behaving more nicely, might have a face structure that resembles a happy
expression (e.g. a high set brow, or an upward turn in their lips). Indeed, children between the
ages of 5–8 years show an adult-like use of emotional cues when forming impressions of
children’s faces (Ewing et al., 2019; but also see Mondloch et al., 2019), and so it is possible
that resemblance to emotional expression acted as a valid signal to niceness.
It is also important to consider whether our results here from ambient images, would
generalize to standardized images of children’s faces (previous evidence suggests that they
will; Li et al., 2017). The ambient images we used were sent in by the parents of the children,
and were usually images taken recently on those parents’ phones. These ambient images may
have especially captured valid signals of niceness. For example, particularly nice children
might have been more likely to smile for a photograph taken by their parent. Participants may
have been sensitive to the valid cue of a smile when forming these accurate impressions. It is
important to note that although smiling may cue impressions of niceness in children (Collova
et al., 2020), facial impressions are influenced by a holistic combination of multiple facial
cues (Vernon, et al., 2014), and so it is unlikely that smiling (or any single cue) could account
for this accuracy. Instead, it is likely that participants are integrating multiple different cues
in their judgements of niceness. Our results are also consistent with previous evidence for
accuracy in children’s impressions of trustworthiness (a trait closely related to niceness;
Collova et al., 2019) from standardized images of children’s faces (r = .27; Li et al., 2017).
Importantly, for these stimuli, children held neutral expressions and were not smiling. To the
extent that valid cues of niceness/trustworthiness are overlapping, it is unlikely that smiling
would fully account for accuracy in impressions of niceness. Nevertheless, ambient images
may better capture behavioral tendencies than standardized face images. Future research
could directly test this possibility (see Bjornsdottir & Rule, 2017).
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Conversely, the nature of these ambient images might account for why shyness
impressions were not accurate. The concept of shyness relates to a person’s behavioral
tendencies around strangers (e.g. CCTI; Rowe & Plomin, 1977). However, the images were
likely taken by the child’s parent and in an environment familiar to the child (e.g. at their
home, or school), and therefore, these photographs might not capture the cues relevant to a
child’s behavior around strangers. From this perspective, the context in which images are
taken may be critical in conveying relevant trait-relevant behavioral information. Indeed,
Verplaetse et al. (2007) showed that accuracy for impressions of trustworthiness from adult
faces depended on the context in which the photograph was taken. There was modest
impression accuracy for photographs taken of subjects while they were engaging in a
non/cooperative behavior, but not photographs that were taken prior to that subject engaging
in the behavior (also see Slepian & Ames, 2016). Thus, it is possible that impressions of
shyness would be accurate for images taken in a context where shy children displayed actual
shy tendencies. As noted by an anonymous reviewer, it would be especially interesting for
future research to consider whether school class photographs (usually taken by a stranger, in
an unfamiliar setting) capture shy tendencies.
One potential limitation of the present study is that we used explicit trait ratings to
measure children’s trait impressions. These explicit judgments might fail to fully capture the
tendency for children to form impressions in everyday life (see Mondloch et al., 2019; but
also Ewing et al., 2019), or to spontaneously use valid cues in interactions with others. For
instance, children might not consistently assign explicit niceness trait ratings to faces because
of an immature understanding of this term, but still implicitly rely on these impressions when
choosing which child to approach in the playground. Explicit trait ratings might therefore
underestimate children’s impression maturity. Nevertheless, in our study, we carefully
ensured that children understood how to use the scale endpoints and that they conceptually
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understood the terms niceness and shyness. Moreover, we found that children’s impressions
correlated highly with adults’ impressions, suggesting that these explicit ratings did provide a
valid measure of impressions in our sample of children.
As a final note, it is important to acknowledge the very modest effect sizes of our
accuracy results, and that not every individual rater was accurate. Thus, people should
certainly not be relying on these impressions in everyday life, particularly when there is other
valid information available (such as actual behaviour; Hooper et al., 2018). Nevertheless, our
effect sizes are comparable to those observed by Collova and colleagues (2020), and more
generally, to other effect sizes in the field of psychology (see Schäfer & Schwarz, 2019).
Researchers should not overlook evidence for accuracy because of the modest size of these
effects. Even a small degree of accuracy experienced during childhood could lead to the
perception that impressions contain some predictive power, and over time, these
accumulative effects might reinforce the tendency to form these snap judgments.
Conclusions
The development of facial impressions is a topic of current theoretical interest
(Sutherland, et al., 2020). Here, for the first time, we show that children and adults form
highly similar impressions of niceness and shyness from ambient images of children’s faces.
Our results also provide novel insight into the development of impression accuracy. Like
adults, children formed accurate impressions of niceness from children’s faces, with no
evidence of accuracy in shyness impressions. These results reveal that perceptual expertise
and social experiences accumulated by 7 years of age (and potentially before), are adequate
for detecting any valid signals of niceness in children’s faces.
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