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Abstract
The tendency to form first impressions from facial appearance emerges early in
development. One route through which these impressions may be learned is parentchild interaction. In Study 1, 24 parent-child dyads (children aged 5-6 years, 50%
male, 83% White British) were given four computer generated faces and asked to
talk about each of the characters shown. Study 2 (children aged 5-6 years, 50%
male, 92% White British) followed a similar procedure using images of real faces.
Across both studies, around 13% of conversation related to the perceived traits of
the individuals depicted. Furthermore, parents actively reinforced their children’s
face-trait mappings, agreeing with the opinions they voiced on approximately 40% of
occasions across both studies. Interestingly, although parents often encouraged
face-trait mappings in their children, their responses to questionnaire items
suggested they typically did not approve of judging others based on their
appearance.
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Introduction
Adults spontaneously attribute a wide range of traits to strangers based solely on
their facial features. These first impressions include judgements about
trustworthiness, honesty, competence, intelligence, aggression, and likeability
(Oosterhof & Todorov, 2008; Sofer et al., 2017; Sutherland et al., 2013; Todorov et
al., 2015; Zebrowitz & Montepare, 2008). While a wealth of spontaneous judgements
have been studied, observers’ judgments appear to load on two principal dimensions
often described as ‘trustworthiness’ and ‘dominance’ (Oosterhof & Todorov, 2008;
Sutherland et al., 2013). These first impressions exert a powerful influence over
behaviour. For example, individuals who appear untrustworthy are less likely to be
offered jobs (Olivola et al., 2014) and more likely to face harsh sentences in criminal
justice situations (Funk & Todorov, 2013; Wilson & Rule, 2015). Individuals who look
competent are more likely to be elected to public office (Ballew & Todorov, 2007).
Interestingly, although some first impressions may be based on ‘a kernel of
truth’ (Bonnefon et al., 2015; Collova et al., 2020), many others appear unrelated to
the true behavioural tendencies of the people being judged. For example, although
observers show relatively high levels of agreement regarding which individuals
appear trustworthy, these individuals are no more likely to act in prosocial ways than
are members of the general population (Dilger et al., 2017).
Developmental research has recently begun to investigate the origins of first
impressions in young children. Cogsdill et al (2014), found that children as young as
4 were able to identify which computerised faces had been manipulated to appear
‘nice’, ‘strong’ and ‘smart’. Children’s judgments converge with those of adults and
reach adult-like levels of consistency around the age of five or six in this paradigm.
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Emotional expression appears to play an important role in guiding children’s
reactions to others. Jessen & Grossmann (2016), found that 7-month-old infants
prefer to look at faces whose features seem to resemble subtle smiles rather than
subtle frowns. Later in development, children use emotional expressions to guide
their behaviour: five- to 12-year-old children are more likely to invest resources in an
individual who is smiling than an individual who is frowning (Ewing et al., 2015,
2019). The extent to which emotional expressions can be used to scaffold trait
inferences continues to develop throughout childhood. Mondloch et al (2019) found
that whereas adults use emotional cues to happiness and anger in order to make
judgments about likely future behaviour (e.g., "would help fight dragons" vs. "would
not steal your cape"), 4- to 11-year-old children do not.
Researchers agree that learning plays an important role in the acquisition of
at least some first impressions (Over & Cook, 2018). Supporting this view, research
has shown that there is considerable variation in first impressions across cultures
(Over et al., 2020; Shimizu et al., 2017). Further evidence comes from twin studies
which demonstrate that these individual differences in trait inferences are shaped by
personal experiences, rather than genes or shared environments (Sutherland et al.,
2020). Other work has shown that children form first impressions from cultural cues
such as glasses (Eggleston et al., 2021). As glasses are a relatively recent product
of human history, these first impressions must be learned rather than the product of
an innate mechanism.
To date, relatively little research has investigated how first impression are
learned. Recently, however, Over & Cook (18) articulated a cultural learning
perspective on the origin of first impressions. According to this view, first impressions
are the result of mappings between ‘face space’ and ‘trait space’ brought about as a
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result of experience. Cultures consistently pair particular features of appearance with
particular character traits. For example, in Western cultures villainous characters are
more likely to be depicted with some kind of dermatological disorder, both in modern
films (Croley et al., 2017; Ryan et al., 2018) and classic literature (Plachouri &
Georgiou, 2019). Likewise, depictions of princesses in Disney films consistently pair
feminine features, physical beauty, and large eyes with docility and kindness
(Bazzini et al., 2010).
According to the cultural learning model, one source of face-trait mappings is
social interactions between parents and children. Parents may teach their children to
make judgments about other people’s characters from their physical appearance
(Over et al., 2020). One route by which intergenerational transmission of face-trait
mappings could occur is social referencing – children may learn how to respond to
strangers that vary in physical appearance by monitoring the caregivers’ non-verbal
reactions to different individuals (Fein, 1975; Over & Cook, 2018). Another route by
which inter-generational transmission could occur is conversation. Parents may
explicitly endorse or encourage particular face-trait mappings in conversation with
their children (Over et al., 2020; Over & Cook, 2018).
Here, we investigate whether parents engage in conversations with children in
which they encourage their children to make inferences about other people’s
characters from their physical appearance. In Study 1, we presented children with a
storybook containing images of four faces – one who appeared trustworthy (high
trust face), one who appeared untrustworthy (low trust face), one who appeared
competent (high competence face) and one who appeared incompetent (low
competence face). We gave parents the relatively open instruction ‘Talk about each
of the characters shown with your child’ and recorded the conversation that resulted.
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Of particular interest was whether parents would ever spontaneously reference trait
terms such as how kind or mean the individuals in the photograph appeared and, if
so, how often. We were also interested in whether parents spontaneously made
reference to subtle emotional expressions of the individuals. We also wanted to
explore how discussions started and how parents responded to their child’s
inferences, for example whether or not they reinforced the idea that the traits of
individuals can be inferred from their appearance alone.
In addition to coding parents’ conversations with their children, we also asked
parents three questions about judging people based on their appearance. These
questions related to how acceptable parents found it to judge strangers based on
their appearance and how confident parents were that their first impressions were
accurate. Previous research found that physiognomic beliefs, the idea that
psychological characteristics can be inferred from physical facial features, are
relatively common and that those who more strongly endorsed physiognomic beliefs
were likely to be both overconfident in their accuracy and more reliant on physical
facial cues during an economic trust game (Jaeger et al., 2019). We were interested
in the more specific question of whether or not parents’ judgments would correlate
with the extent to which they taught their children to judge individuals based on their
appearance in a storybook paradigm.
We chose to investigate these questions with the parents of 5- and 6-year-old
children. We chose this age group because we know that children in this age group
appear to form some first impressions from appearance but their first impressions
have not yet reached adult levels of consistency (Cogsdill et al., 2014; Mondloch et
al., 2019). These studies are exploratory in nature. Rather than engaging in
hypothesis testing, we sought to characterise the conversations of parents and their
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children on these topics. The data for all studies can be found at the OSF:
(https://osf.io/3d9rf/?view_only=5710f5f555ad41c094f11f930f26e091)
Study 1
In this study, we presented parent-child dyads with a picture book containing four
images. These images were of synthetic faces created using Face Gen 3.1 to
appear high in trustworthiness, low in trustworthiness, high in competence and low in
competence (taken from Oosterhof & Todorov (1)). We asked parents and their
children to “talk about each of the characters shown”. We measured how often
parents and their children referred to the apparent traits and emotions or expressions
of the individuals depicted without being explicitly prompted to do so. We also coded
who initiated these conversations and how often parents reinforced the face-trait
mappings of their children.
Method
Participants
Protocols were approved by the University of York’s Psychology Ethics Committee.
A total of 48 individuals participated in the form of twenty-four parent-child dyads (9
Mother-Daughter, 9 Mother-Son, 3 Father-Daughter, 3 Father-Son). Participant
numbers were decided in advance based on previous research exploring parentchild interactions (Chalik & Rhodes, 2015; Masur & Gleason, 1980; Rees et al.,
2017; Ross et al., 2016) Of the 24 children, 12 were 5-year-olds (12 boys, Mage: 66
months, age range = 60 to 71 months) and 12 were 6-year-olds (12 boys, Mage: 77
Months, age range = 73 to 82 months). A majority of children (20/24) were described
by their parents as white British. Of the remaining 4 children, 3 were described as
White/Asian and 1 was described as Indian/British. All parents (Mage = 38, SDage =
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8.46) confirmed that English was both their own and their child’s primary language.
Participants were recruited from a science museum in an urban centre where both
oral and written consent was obtained, verbal assent was also elicited from children
The stimuli used in Experiment 1 were computer-generated face stimuli created in
Face-Gen 3.1 (Oosterhof & Todorov, 2008). Stimuli were chosen based on previous
research suggesting that children are sensitive to apparent variations in
trustworthiness and competence in these images (Cogsdill et al., 2014). The faces
were designed to be neutral on facial expression and represent high trust, low trust,
high competence and low competence. The two faces used to represent each
extreme of the trait were either 3 SDs above or below the average face on the
particular dimension of interest (Figure 1).

Figure 1. Computer generated face stimuli. All stimuli were created using Face Gen
3.1 and taken from publicly available sets of Original Computer Generated Faces,
Oosterhof and Todorov (Oosterhof & Todorov, 2008).
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As well as the face stimuli, parents were given a three item questionnaire to
complete measuring their explicit attitudes towards judging others on first
impressions. Question 1: How okay or not okay do you think it is to judge someone
based only their appearance? ; Question 2: How okay or not okay do you think it is to
teach children to judge others based only on their appearance? Both these questions
were rated on a scale of 1-7 (1 = never ok, 4 = sometimes okay, 7 = always okay.
Question 3: How accurate do you think you are when forming a first impression
about someone else based only on their appearance? Question 3 was rated on a
scale of 1-7 (1 = never accurate, 4 = sometimes accurate, 7 = always accurate).
Results for the questionnaire data can be found at the end of the results section for
Study 2 as data from Studies 1 and 2 were combined.
Procedure
Participants were presented with printed versions of the stimuli formed as a book.
The order of stimuli was random for each participant. The brief verbal instruction
given to each parent was, “Talk about each of the characters shown with your child.”
This same instruction was present on a cue card in full view throughout the
experiment. Once the instruction was given the experimenter left the area to allow
the participants to talk freely, these conversations were self-paced and went on for
as long as the dyad desired. When finished, parents were asked to complete the 3item questionnaire on explicit attitudes towards first impressions.
Coding
Transcription
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All videos were transcribed by the first author. Transcriptions started when
participants engaged with the first face and ended on participants’ last reference to
the picture book. Only whole words were transcribed. From these transcriptions, four
aspects of the parent/child interaction were coded for; trait terms used, amount of
trait discussion, emotion/expression terms used and amount of emotion/expression
discussion. After identifying trait and emotion/expression discussion we then went on
to code how discussion was initiated and who initiated it, as well as parents’
responses to their child’s trait talk.
Traits
The coding scheme used the definition of a trait supplied by Antonakis and
colleagues (29) identifying traits as individual characteristics that
predict attitudes, decisions, or behaviours and consequently outcomes. Every
instance of a word that fit this description was coded as a trait. Examples of trait
terms used were: nice, mean, trustworthy, clever, brave and adventurous.
Trait discussion was coded as the number of words used by participants in
relation to a character’s traits. For instance, the below example, taken from a pair of
participants, would include all words as trait discussion given that they explicitly refer
to the character’s trait (kind) as well as the explanation behind the label, as in
Example 1.
Example 1.
Parent: So you think he might be, you think he might be a kind person?
Child: Yeah.
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Parent: You think he might be a kind person, why do you think he might be a
kind person?
Child: Because he might share toys.
Emotions
We coded references to emotional states as well as to emotional expressions.
Examples of emotion terms were happy, sad, scared, smiling, tearful and frowning.
In the same way as with trait discussion, we also coded discussion about
emotions. We defined this as the number of words used by participants in relation to
a character’s emotion including any further explanation, as in Example 2.
Example 2:
Child: Is this like a, I think, I think that’s an angry face.
Parent: Is it because his mouth is like that?
Child: Yeah
Parent: Oh right, and what else, what else could tell you if he was angry?
Conversational initiation
We also sought to identify who initiated trait and emotion discussion, the parent or
the child, and how these discussions were initiated. Initiations were coded in to one
of three categories: questions (e.g. Do you think this person is nice), statements (e.g.
This person is nice) or a combination of both (e.g. I think this person is nice, what do
you think?).
Teaching
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In order to understand whether parents teach their children face-trait mappings, we
also coded whether they ever reinforced or corrected their children’s trait inferences.
To achieve this, we identified each time a parent responded to their child during trait
discussion and coded their response in to one of four categories: reinforcement
(including agreement or repetition of the child’s response); correction (including
rejection of child’s inference or an alternative suggestion); question (including where
the parent questioned the child further without endorsing their response) and other
responses (including changes of subject, discussion tangential to main purpose (e.g.
couldn't hear) or no follow up at all).
Second Coding
All transcriptions were coded by the first author and second coded by a rater naïve to
the rationale behind the work to assess inter-rater reliability. For the purposes of
second coding, transcriptions were segmented such that each time the discussion
type changed to a new topic, it was labelled as a new section in the coding sheet.
These sections were then given a value of: 0 – neither trait or emotion discussion, 1
– trait discussion, 2 – emotion discussion, 3 – both trait and emotion discussion. A
second coder assessed each section independently following the aforementioned
coding scheme. There was near perfect agreement between the two coders’
judgements, κ = .977. The few disagreements were resolved through discussion
between coders.
The number of trait and emotion terms used overall by each parent-child dyad
was also assessed for inter-rater reliability. There was a strong correlation between
coder’s judgements for traits (r=1, p<.001) and emotions (r=.992, p<.001). The few
disagreements between coders were resolved through discussion between coders.
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For initiation of discussion, results revealed that there was near perfect
agreement between the two coders’ judgements, κ = .924. Likewise, results for the
inter-rater reliability analysis of parents’ trait reinforcement revealed near perfect
agreement between coders, κ = .971. In all cases, the few disagreements being
resolved through discussion between the coders.
Results
To compare the number of words spoken by parents and children between
conditions we used linear mixed models. These models included a fixed effect for
condition (with the low trust condition set as the reference level) and a random effect
for dyad to predict the number of words spoken. These models were fitted by
restricted maximum-likelihood estimation in R (4.0.5) using the lme4 package
(1.1.26). We also used the lmerTest package (3.1.3) to obtain anova tables for the
fixed effects. The F and p-values from those tests are reported below. The estimates
for the fixed and random effects for Study 1 can be found in Table A in S1 Appendix.
To test if participants were more likely to use trait words or emotion words
when discussing the pictures, we used generalized linear mixed effect models to
predict that binary variable (i.e., whether or not trait/emotion words were spoken at
all). These models again included a fixed effect for condition and a random effect for
dyad. They were fitted in R with the glmer function from the lme4 package, using a
binomial (log link) as the family function. The odds ratios and random effects from
these models for Study 1 are included in Tables B-C in S1 Appendix. For all models
that revealed significant effects of condition, we used the emmeans package (1.5.5)
for post hoc pairwise comparisons with a Bonferroni correction.
Preliminary analyses
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On average, discussions lasted for 3 minutes 15 seconds and on average parents
used 319.46 words in total during the storybook task. The linear mixed model
predicting the number of words spoken by parents (see Table A in S1 Appendix) did
not reveal a significant effect of condition (F =0.28, p = .843). Parents used on
average 79.75 ( SD = 52.11) words while discussing the high trust face, 78.04 ( SD =
45.54) words while discussing the low trust face, 83.17 ( SD = 53.7) words while
discussing the high competence face and 78.5 ( SD = 56.38) words while discussing
the low competence face.
On average, children spoke 130.38 words in total during the storybook task.
The linear mixed model predicting the number of words spoken by children (see
Table A in S1 Appendix) did reveal a significant effect of condition (F =2.99, p =
.037). To explore the effect of condition on children’s word count, we ran post-hoc
pairwise comparisons between each condition. The only contrast to emerge as
significant was between the high competence and low competence conditions
whereby the high competence faces elicited more words (estimate = -12.2, t(69) = 2.82, p = .037). Children spoke 33.79 ( SD = 31.22) words while discussing the high
trust face, 34.41 ( SD = 26.7) words while discussing the low trust face, 25 ( SD =
15.21) words while discussing the high competence face and 37.17 (SD = 31.03)
words while discussing the low competence face.
Trait terms
Topic of conversation
Overall, 13.3% of parent and child’s combined conversation was about the apparent
character traits of the individuals depicted. Broken down individually, traits made up
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14.43% of parents’ total conversation and 10.55% of children’s conversation.
Illustrative examples of parents’ trait conversation are given below.
Example 3.
(a)
Parent: Has he got a friendly face or a mean face?
Child: He has, I don’t know what a cross one means.
Parent: Oh, what do you think, do you think he’d be nice to you? Yeah? Okay
(b)
Parent: Do you think they’re nice or do you think they’re grumpy?
Child: Nice
Parent: You think they’re nice. So do you think they’d be a helpful person if
they came to talk to you?
(c)
Child: He looks adventurous.
Parent: He looks adventurous? Ah, that’s, he does, doesn’t he a bit? What
else about him?
Child: He looks brave.
Parent: He looks brave? What makes you think he looks adventurous and
brave?
Child: Because, the looks of his face.

FIRST IMPRESSIONS THROUGH CONVERSATION

16

Parent: The look on his face? Yeah I think I agree with you, he does look
adventurous and brave doesn’t he?
Child: Yeah
Other topics of conversation included references to the characters’; gender (Is this a
girl or a boy do we think?), age (how old do you think he might be?), physical facial
features (It’s a boy, okay, and what colour eyes are his?) and occupation (What job
do you reckon this man has?).
Parents
The model comparing whether or not parents used trait terms in the different
conditions (see Table B in S1 Appendix) did not reveal any significant effects (all p’s
> .099). Discussion about traits made up 9.87% of parents’ total conversation about
the high trust face, 17.67% of parents’ total conversation about the low trust face,
17.48% of parents’ total conversation about the high competence face and 12.58%
of parents’ total conversation about the low competence face.
Use of trait terms
On average, parents used 5.71 trait terms while discussing the storybook with their
children. 75% of parents used at least one trait term during the storybook task.
45.83% of parents used at least one trait term while discussing the high trust face,
58.33% of parents used at least one trait term while discussing the low trust face,
45.83% of parents used at least one trait term while discussing the high competence
face and 41.67% of parents used at least one trait term while discussing the low
competence face. Parents used a variety of different trait terms when describing the
faces. A complete list of these trait terms, broken down by the type of face can be
found in Table A in S2 Appendix.
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The model comparing whether or not children used trait terms in the different
conditions (see Table B in S1 Appendix) did not reveal any significant effects (all p’s
> .054). Discussion about traits made up 5.55% of children’s total conversation about
the high trust face, 16.59% of children’s total conversation about the low trust face,
10% of children’s total conversation about the high competence face and 9.87% of
children’s total conversation about the low competence face. A visual representation
of the amount of trait discussion observed for both parents and children can be found
in Fig 2.

Fig 2. Study 1: Bar graph showing the percentage of parent and child conversation
dedicated to trait talk, shown overall and separated by face type.

On average, children used 2.13 trait terms while discussing the storybook with their
parents. A visual representation of the number of parents and children who used at
least one trait term can be found in Fig 3. Overall, 66.67% of children used at least
one trait term during the storybook task. 33.33% of children used at least one trait
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term while discussing the high trust face, 41.67% of children used at least one trait
term while discussing the low trust face, 33.33% of children used at least one trait
term while discussing the high competence face and 29.17% of children used at
least one trait term while discussing the low competence face. Children used a
variety of different trait terms when describing the faces. These terms children used
broadly accord with the findings from more controlled studies (e.g. 13). A complete
list of these trait terms, broken down by the type of face can be found in Table B in
S2 Appendix

Fig 3. Study 1: Bar graph showing the percentage of parents (N=24) and children
N=24) who used at least one trait term during conversation, shown overall and
separated by face type.
Emotion terms
Topic of conversation.
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In addition to discussing character traits, parents and children discussed the
apparent emotions of each character. Overall, combined discussion about emotions
made up 9.81% of parent and child’s conversation about the faces. Broken down
individually, emotion discussion made up 9.82% of parents’ total conversation and
9.78% of children’s conversation. Illustrative examples of parents’ trait conversation
are given below.
Example 4.
(a)
Child: Is this like a, I think, I think that’s an angry face.
Parent: Is it because his mouth is like that?
Child: Yeah.
Parent: Oh right, and what else, what else could tell you if he was angry?
Child: Red, but he isn’t red.
Parent: Oh right okay.
(b)
Parent: And are they a happy person are they a sad person?
Child: Happy that guy
Parent: ‘Cause they’ve got a smiling again is it?
Child: Yeah
(c)
Child: He looks a bit happier
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Parent: Yeah, what else makes him look happy it’s not just the smile, he can,
because if I smile and go like this, what else makes him look happy then?
Child: His cheeks go out wide.
Parent: Yeah, anything else? He looks like he’s really happy doesn’t he?
Yeah.
Parents
The model comparing whether or not parents used emotion terms in the
different conditions (see Table C in S1 Appendix) did not reveal any significant
effects (all p’s > .257). Overall, discussion about emotions made up 10.03% of
parents’ total conversation about the high trust face, 13.03% of parents’ total
conversation about the low trust face, 9.47% of parents’ total conversation about the
high competence face and 6.79% of parents’ total conversation about the low
competence face.
Use of emotion terms
On average, parents referred to 4.13 emotion terms while discussing the
storybook with their children. 70.83% of parents used at least one emotion term
during the storybook task. 41.67% of parents used at least one emotion term while
discussing the high trust face, 45.83% of parents used at least one emotion term
while discussing the low trust face, 41.67% of parents used at least one emotion
term while discussing the high competence face and 33.33% of parents used at least
one emotion term while discussing the low competence face. Parents used a variety
of different emotion terms when describing the faces. A complete list of these
emotion terms, broken down by the type of face, can be found in Table C in S2
Appendix.
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Children
The model comparing whether or not children used emotion terms in the
different conditions (see Table C in S1 Appendix) did not reveal any significant
effects (all p’s > .138). Overall, discussion about emotions made up 11.96% of
children’s total conversation about the high trust face, 11.26% of children’s total
conversation about the low trust face, 6.33% of children’s total conversation about
the high competence face and 8.74% of children’s total conversation about the low
competence face.
Use of emotion terms
On average, children referred to 1.71 emotion terms while discussing the
storybook with their parents. 58.33% of children used at least one emotion term
during the storybook task. 41.67% of children used at least one emotion term while
discussing the high trust face, 29.17% of children used at least one emotion term
while discussing the low trust face, 20.83% of children used at least one emotion
term while discussing the high competence face and 25% of children used at least
one emotion term while discussing the low competence face. Children used a variety
of different emotion terms when describing the faces. A complete list of these
emotion terms, broken down by the type of face, can be found in Table D in S2
Appendix.
Conversational initiation
The majority of conversation about traits (73.6%) and emotions (61.4%) was initiated
by parents rather than by children. Most commonly, parents introduced these topics
by asking their children questions. A complete breakdown of parents’ and children’s
conversational strategies can be found in Table 1.
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Table 1. Study 1: Descriptive statistics for the number of times conversation was
initiated by parent or child and the form of that initiation (question, statement, or
a combination) for trait and emotion discussion.
Trait (N)

Trait (%)

Emotion (N)

Emotion (%)

Total Number of Sections

72

-

57

-

Parent Initiated

53

73.61%

35

61.40%

Parent Initiated via Question

45

62.50%

28

49.12%

Parent Initiated via Statement

3

4.17%

4

7.02%

Parent Initiated via Combination

5

6.94%

3

5.26%

Child Initiated

19

26.39%

22

38.60%

Child Initiated via Question

4

5.56%

1

1.75%

Child Initiated via Statement

15

20.83%

21

36.84%

Child Initiated via Combination

0

0%

0

0%

Teaching
Parents reinforced their children’s face-trait mappings, demonstrating reinforcing
behaviour on 45.05% of occasions. Parents rarely directly corrected their children’s
inferences (1.1% of occasions). A breakdown of parent’s teaching behaviour can be
found below in Table 2.

Table 2. Study 1: Frequency of parents' responses to child trait discussion
by response type.
Response Type

Trait (N)

Trait (%)

Emotion (N)

Emotion (%)

Total Number of Sections

91

-

69

-

Reinforcement

41

45.05%

32

46.38%

Correction

1

1.10%

0

0%

Question

25

27.47%

22

31.88%

Change of subject

24

26.37%

15

21.74%
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Discussion
Study 1 reveals that parents engage their children in conversations about traits
inferred from purely physical characteristics. Trait conversation made up just over a
10% of overall discussion about the characters in this paradigm. This provides
evidence that face-trait mappings may be formed through everyday conversations
between parent and child, suggesting a wealth of opportunities for these mappings to
be formed and updated. Parents often led the discussion, initiating trait discussion
more frequently than did their child. Interestingly, parents often initiated these
conversations using information seeking questions (Taggart et al., 2020). This
suggests that parents were reinforcing the view that it is possible to draw inferences
about character from appearance rather than encouraging particular inferences
about the specific faces depicted.
As seen in the examples provided, children were not passive learners, they
initiated some trait discussion and expressed their own trait initiation. When children
made trait inferences, parents expressed their agreement with them on over 40% of
occasions, suggesting that parents reinforce their children’s face-trait mappings.
We also explored conversation surrounding each character’s emotional state
and expression. Combined these made up over 9% of total conversation. As seen in
Example 4, discussion of emotional states were often accompanied by description of
the character’s expression, perhaps aiding in children’s emotion recognition ability
which has been shown to increase significantly across the age range tested
(Chronaki et al., 2015). Related to this, other work has demonstrated that 5-year-olds
ability to make trait inferences such as trustworthiness vary as a function of
emotional comprehension (Baccolo & Macchi Cassia, 2020) meaning that this
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emotion knowledge, scaffolded by parent conversation, may first be necessary
before face-trait inferences can occur. Indeed, many researchers believe trait
inferences to be a direct product of overgeneralisation from emotional cues (Ewing et
al., 2019). Whilst the data here cannot offer causal evidence, they do point to the
wealth of cultural information available to young children and one route, parent-child
conversation, through which face-trait mappings could occur early in development.
Study 2
In Study 1 we demonstrate that parents engage in conversation about traits
attributed to computer generated faces. In Study 2 we are interested in the same
question but seek to examine conversation about images of real faces. It is possible
that parents are willing to encourage first impressions about synthetic agents who
don’t really exist. When discussing real people, however, they might respond
differently. By testing real-world faces we also hope to grant the task greater
ecological validity, offering more of an insight into the types of conversations that
could occur daily.
As in Study 1 we used faces that varied across the trustworthiness dimension.
We also used faces that varied in perceived intelligence, akin to competence,
perceived intelligence is interesting to explore given that inferences of intelligence
may develop later that inferences of trustworthiness (Eggleston et al., 2021).
Again 24 parent child dyads were invited to look through a picture book
containing four faces (high trust, low trust, high intelligence, low intelligence) with the
instruction “talk about each of the characters shown”. Conversation was measured
and is presented in the same way as Study 1.
Method
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Participants
Protocols were approved by the University of York’s Psychology Ethics Committee.
A total of Twenty-four parent/child dyads (7 Mother-Daughter, 6 Mother-Son, 5
Father-Daughter, 6 Father-Son) participated in the experiment. Of the 24 children, 12
were 5-year-olds (12 boys, Mage: 64 months, age range = 60 to 71 months) and 12
were 6-year-olds (12 boys, Mage: 77 Months, age range = 73 to 83 months). A
majority of children (22/24) were described by their parents as White British. Of the
remaining one was described as White and Black African and the other as Pakistani
British. All parents (Mage = 37.96, SDage = 7.20) confirmed that English was both
their own and their child’s primary language. Participants were recruited from a
science museum in an urban centre where both oral and written consent was
obtained, verbal assent was also elicited from children
Materials
The stimuli used in Study 2 were taken from The Karolinska Directed Emotional
Faces (KDEF) (Lundqvist et al., 1998). The KDEF consists of 70 faces displaying 7
different emotional expressions. For this study only expressions previously rated as
emotionally neutral were included. From the original KDEF, 66 faces had been
previously rated on 14 different character traits by 327 adult participants (Oosterhof
& Todorov, 2008). From these ratings those who ranked highest and lowest on
judgements of trustworthiness and intelligence were selected to create 4 maximally
dissimilar faces across the 2 dimensions, see Fig 4: High Intelligence (ID: AM13,
Rating: 0.88); Low intelligence (ID: AM32, Rating -1.01); High Trustworthiness (ID:
AM31, Rating: 1.04); Low Trustworthiness (ID: AM03, Rating: -1.56). All faces were
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presented in black and white. The same questionnaire reported in Study 1 was used
in Study 2.

Fig 4. Study 2 “Real Faces”. All stimuli were taken from the Karolinska Directed
Emotional Faces (Lundqvist et al., 1998). High Intelligence (ID: AM13), Low
Intelligence (ID: AM32), High Trustworthiness (ID: AM31), Low Trustworthiness (ID:
AMO3).
Procedure
The procedure and coding were identical to that reported in Study 1.
Second Coding
All transcriptions were coded in the same way as Study 1. As in Study 1, there was
near perfect agreement between the two coders’ judgements, κ = .974.There was
also a strong correlation between coder’s judgements for the number of trait (r=.999,
p<.001) and emotion (r=.996, p<.001) terms used by each parent-child dyad.

FIRST IMPRESSIONS THROUGH CONVERSATION

27

Agreement between coders also showed strong agreement for how parents
and children initiated trait and emotion discussion, κ = .838, and parent’s trait
reinforcement κ = .970. In all cases, the few disagreements between coders were
resolved through discussion between coders.
Results
The analysis plan remained identical to Study 1. To compare the number of words
spoken by parents and children between conditions we used linear mixed models.
The F and p-values from those tests are included in the text. The estimates for the
fixed and random effects for Study 2 can be found in Table A in S3 Appendix.
To test if participants were more likely to use trait words or emotion words
when discussing the pictures, we used generalized linear mixed effect models to
predict that binary variable (i.e., whether or not trait/emotion words were spoken at
all). The odds ratios and random effects from these models for Study 2 are included
in Tables B-C in S3 Appendix.
Preliminary analyses
On average, discussion lasted for 2 minutes 55 seconds and on average parents
300.54 words in total during the storybook task. The linear mixed model predicting
the number of words spoken by parents (see Table A in S3 Appendix) did not reveal
a significant effect of condition (F =0.72, p = .545). Parents spoke 73.17 words while
discussing the high trust face, 76.63 words while discussing the low trust face, 81.42
words while discussing the high intelligence face and 69.33 words while discussing
the low intelligence face.
The linear mixed model predicting the number of words spoken by children
(see Table A in S3 Appendix) did not reveal a significant effect of condition (F =0.36,
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p = .782). Children spoke 23.04 words while discussing the high trust face, 25.63
words while discussing the low trust face, 23.46 words while discussing the high
intelligence face and 23.21 words while discussing the low intelligence face.
Trait terms
Topic of conversation
Overall, 14.42% of parent and child’s combined conversation was about was about
the apparent character traits of the individuals depicted. Broken down individually,
traits made up 14.36% of parents’ total conversation and 14.60% of children’s
conversation. Illustrative examples of trait conversation are given below.
Example 5.
(a)
Parent: Does he look like a nice person or a nasty person?
Child: Nice person.
Parent: Why does he look like a nice person? ‘Cause he looks like dad?
Child: Yeah
(b)
Parent: How do you think he looks?
Child: Lazy
Parent: You think he looks lazy. He looks.
Child: Grumpy, grumpy, grumpy.
Parent: You think he looks lazy and grumpy?
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Child: Yeah
(c)
Parent: Do you think he looks like a good guy or a bad guy?
Child: Bad guy.
Parent: A bad guy, why do you think he looks like a bad guy?
Child: Well ‘cause his face.
Parent: His face, so if you saw him in a dark alleyway would you turn around
and run away?
Child: Yeah
Parents
The model comparing whether or not parents used trait terms in the different
conditions (see Table B in S3 Appendix) found one significant effect. Here, the
estimate of the “high intelligence” level of the condition factor was significant (Odds
Ratio = .23, p = .047), suggesting a lower likelihood of using trait words in that
condition. However, the post hoc comparisons between conditions did not reveal
significant effects (all p’s > .284). Discussion about traits made up 11.33% of
parents’ total conversation about the high trust face, 15.88% of parents’ total
conversation about the low trust face, 12.38% of parents’ total conversation about
the high competence face and 18.21% of parents’ total conversation about the low
competence face.
Use of trait terms

FIRST IMPRESSIONS THROUGH CONVERSATION

30

On average, parents referred to 4.58 trait terms while discussing the
storybook with their children. 75% of parents used at least one trait term during the
storybook task. 41.67% of parents used at least one trait term while discussing the
high trust face, 45.83% of parents used at least one trait term while discussing the
low trust face, 29.17% of parents used at least one trait term while discussing the
high intelligence face and 45.83% of parents used at least one trait term while
discussing the low intelligence face. Parents used a variety of different trait terms
when describing the faces. A complete list of these trait terms, broken down by the
type of face can be found in Table A in S4 Appendix.
The model comparing whether or not children used trait terms in the different
conditions (see Table B in S3 Appendix) did not reveal any significant effects (all p’s
> .099). Discussion about traits made up 9.95% of children’s’ total conversation
about the high trust face, 18.37% of children’s total conversation about the low trust
face, 12.97% of children’s total conversation about the high competence face and
16.7% of children’s total conversation about the low competence face. A visual
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representation of the amount of trait discussion observed for both parents and
children can be found in Fig 5.

Fig 5. Study 2: Bar graph showing the percentage of parent and child conversation
dedicated to trait talk, shown overall and separated by face type.
Use of trait terms
On average, children referred to 2.04 trait terms while discussing the
storybook with their parents. A visual representation of the number of parents and
children who used at least one trait term can be found in Fig 6. Overall, 66.67% of
children used at least one trait term during the storybook task. 25% of children used
at least one trait term while discussing the high trust face, 45.83% of children used at
least one trait term while discussing the low trust face, 20.83% of children used at
least one trait term while discussing the high intelligence face and 45.83% of children
used at least one trait term while discussing the low intelligence face.
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Fig 6. Study 2: Bar graph showing the percentage of parents (N=24) and children
(N=24) who used at least one trait term during conversation, shown overall and
separated by face type.
Children used a variety of different trait terms when describing the faces. The
terms children used broadly accord with the findings from more controlled studies
(e.g., 13). A complete list of these trait terms, broken down by the type of face can
be found in Table B in S4 Appendix.
Emotion terms
Topic of conversation
In addition to discussing character traits, parents frequently discussed emotions with
their children. This fits with previous research suggesting that first impressions are
strongly influenced by emotional cues (Caulfield et al., 2016; Ewing et al., 2019;
Montepare & Dobish, 2003).
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Overall, combined discussion about emotions made up 16.42% of parent and
child’s conversation about the faces. Broken down individually, emotion discussion
made up 16.57% of parents’ total conversation and 16% of children’s conversation.
Illustrative examples of parents’ trait conversation are given below.
Example 6.
(a)
Child: He’s sad
Parent: He’s sad, why do you think he’s sad?
Child: Because his mouths going down.
Parent: His mouths going down, does anything else make him look sad or is it
just his mouth?
Child: The mouth.
Parent: Just his mouth, okay
(b)
Child: He looks a bit sad.
Parent: He looks sad? Aww, why do you think he might be sad?
Child: Because nobody’s playing with him.
Parent: Nobody’s playing with him?
(c)
Parent: And do you think he’s happy, sad or angry or?
Child: He looks a bit sad and angry.
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Parent: Sad and angry, I think so too. Because he’s not smiling is he?
Parents
The model comparing whether or not parents used emotion terms in the different
conditions (see Table C in S3 Appendix) revealed significant effects. Here, the
estimates of the “high intelligence” and “high trustworthiness” levels of the condition
factor were significant (Odds Ratio = 7.62, p = .045 and Odds Ratio = 19.11, p =
.010), suggesting a greater likelihood of using trait words in those condition.
However, the post hoc comparisons between conditions did not reveal significant
effects (all p’s > .057). Discussion about emotions made up 19.93% of parents’ total
conversation about the high trust face, 11.8% of parents’ total conversation about the
low trust face, 17.5% of parents’ total conversation about the high intelligence face
and 17.19% of parents’ total conversation about the low intelligence face.
Use of emotion terms
On average, parents referred to 7.46 emotion terms while discussing the
storybook with their children. 83.33% of parents used at least one emotion term
during the storybook task. 70.83% of parents used at least one emotion term while
discussing the high trust face, 45.83% of parents used at least one emotion term
while discussing the low trust face, 66.67% of parents used at least one emotion
term while discussing the high intelligence face and 58.33% of parents used at least
one emotion term while discussing the low intelligence face.
Parents used a variety of different emotion terms when describing the faces.
A complete list of these emotion terms, broken down by the type of face, can be
found in Table C in S4 Appendix.
Children
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The model comparing whether or not children used emotion terms in the different
conditions (see Table C in S3 Appendix) revealed a significant effect. Here, the
estimate of the “high trustworthiness” level of the condition factor was significant
(Odds Ratio = 23.51, p = .009), suggesting a greater likelihood of using trait words in
that condition. However, again, the post hoc comparisons between conditions did not
reveal significant effects (all p’s > .056). Discussion about emotions made up 19.17%
of children’s’ total conversation about the high trust face, 13.5% of children’s’ total
conversation about the low trust face, 17.23% of children’s’ total conversation about
the high intelligence face and 14.36% of children’s’ total conversation about the low
intelligence face
Use of emotion terms
On average, children referred to 2.75 emotion terms while discussing the
storybook with their parents. 58.33% of children used at least one emotion term
during the storybook task. 50% of children used at least one emotion term while
discussing the high trust face, 37.5% of children used at least one emotion term
while discussing the low trust face, 41.67% of children used at least one emotion
term while discussing the high intelligence face and 37.5% of children used at least
one emotion term while discussing the low intelligence face.
Children used a variety of different emotion terms when describing the faces.
A complete list of these emotion terms, broken down by the type of face can be
found in Table D in S4 Appendix.
Conversational initiation
As in Study 1, the majority of conversation about traits (56.92%) and emotions
(64.94%) was initiated by parents rather than by children. Most commonly, parents
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introduced these topics with questions. A breakdown of how trait and emotion
discussion was initiated by participants can be found below in Table 3.
Table 3. Study 2: Descriptive statistics for the number of times conversation
was initiated by the parent or child and the form of the initiation (question,
statement, or a combination of both) for trait and emotion discussion.
Trait (N)

Trait (%)

Emotion (N)

Emotion (%)

Total Number of Sections

65

-

77

-

Parent Initiated

37

56.92%

50

64.94%

Parent Initiated via Question

29

44.62%

36

46.75%

Parent Initiated via Statement

3

4.62%

8

10.39%

Parent Initiated via Combination

5

7.69%

6

7.79%

Child Initiated

28

43.08%

27

35.06%

Child Initiated via Question

1

1.54%

0

0.00%

Child Initiated via Statement

26

40%

27

35.06%

Child Initiated via Combination

1

1.54%

0

0%

Teaching
Parents reinforced their child’s face-trait mappings, demonstrating reinforcing
behaviour on 44% of occasions. Parents rarely directly corrected their child’s
inferences (3% of occasions). Descriptive statistics characterising parents’
responses to children’s trait discussion can be found below in Table 4.
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Table 4. Study 2: Frequency of parents' responses to child trait
discussion by response type.
Response Type

Trait (N)

Trait (%)

Emotion (N)

Emotion (%)

Total Number of Sections

100

-

103

-

Reinforcement

44

44%

50

48.54%

Correction

3

3%

4

3.88%

Question

24

24%

34

33.01%

Change of subject

29

29%

15

14.56%

Discussion
As in Study 1 we find that over 10% of parent-child conversation centred
around each character’s perceived traits. Given the lack of contextual or behavioural
information regarding each character, we can assume that these trait inferences are
derived from each character’s physical appearance. Providing at least some
evidence that parents encourage face-trait mappings to be formed through everyday
conversation. This extends upon the findings from Study 1 as we presented
participants with real faces, a situation more likely to reflect day-to-day reality for the
parent and child. As in Study 1, when their children voiced trait inferences from
appearance, their parents often reinforced them. Together these behaviours
demonstrate a plausible route through which face-trait mappings may be formed and
reinforced through everyday conversation. This extends upon the findings from
Study 1 as we presented participants with real faces, a situation more likely to reflect
day-to-day reality for the parent and child.
The pattern in responses we saw in Study 1 for emotion discussion seem to
be reflected in Study 2 with both parents and children describing emotional states
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and expressions in relation to each other. This corresponds with previous research
suggesting that first impressions from appearance is closely tied to emotion
understanding (Baccolo & Macchi Cassia, 2020).
Combined questionnaire data
Results
Parents’ judgments about the acceptability of forming first impressions from
appearance cues.
In both studies we asked parents how acceptable they found it to form first
impressions of other people’s characters from their appearance and how acceptable
they found it to teach their children to form first impressions of other people’s
characters from their appearance. We combined the data from Studies 1 and 2 in
order to better understand parents’ answers to these questions. In general parents,
judged it to be unacceptable to judge individuals based solely on their appearance.
On average participants responded to the question, ‘How okay or not okay do you
think it is to judge someone based only their appearance?’ with a mean score of 2.58
(Mode = 1, SD = 1.49). A one-sample t-test confirmed that this score was
significantly lower than the possible middle score (4), t(47) = -6.61, p = <.001, d = 0.95. However, scores given ranged from 1 to 7, indicating that parents varied
considerably in how acceptable they found judging other people on the basis of their
appearance.
Parents also found it unacceptable to teach their children to judge the
character of other people based on their appearance. On average participants
responded to the question, ‘How okay or not okay do you think it is to teach children
to judge others based only on their appearance?’ with a mean score of 2.56 (Mode =
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1, SD = 1.61). A second one-sample t-test again confirmed that this score was
significantly lower than the possible middle score (4), t(47) = -6.19, p = <.001, d = 0.89. Again, there was a wide variability in parents’ responses with scores ranging
from 1 to 7, indicating that parents varied considerably in how acceptable they found
it to teach their children to treat others on the basis of their appearance. Not
surprisingly, parents answers to questions 1 and 2 were highly correlated with each
other – parents who thought it acceptable to judge strangers based on appearance
also thought it was okay to teach their children to do so, r= .73, p <.001.
Parents’ impressions of their own accuracy in forming first impressions.
We also asked parents how accurate they felt their own first impressions were. In
general, parents were not highly confident in their ability to form accurate first
impressions of others’ characters from their appearance. On average participants
responded to the question, ‘How accurate do you think you are when forming a first
impression about someone else based only on their appearance?’ with a mean score
of 3.56 (Mode = 4, SD = 1.46). A final one-sample t-test confirmed that this score
was significantly lower than the possible middle score (4), t(47) = -2.08, p = <.043, d
= -0.30. Scores given ranged from 1 to 7, indicating that parents varied considerably
in how confident they were that their judgments are accurate.
Scores from questions one and two were combined to create an overall score
assessing parents’ belief in the acceptability of forming first impressions from
appearance cues. We found a significant relationship and moderate correlation
between parent’s belief in the acceptability of first impressions and their confidence
that their first impressions were accurate, r = .36, p = .013.
Associations between parental attitudes and behaviour.
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Interestingly, parental attitudes did not correlate with the actual extent of parental
teaching about first impressions in conversation with their children. Parents overall
belief in the acceptability of forming first impressions from appearance cues did not
correlate with either the number of trait terms parents used in conversation with their
children nor the percentage of words used to discuss a character’s traits, (all
ps>.773). Likewise, parents’ confidence in their own first impressions did not
correlate with their use of trait terms nor the percentage of words used to discuss a
character’s traits (ps>.505). Although these results must be interpreted with
considerable caution due to the modest sample size, they suggest that there is not a
strong relationship between parents’ explicit attitudes about the acceptability of
judging people on appearance and their actual tendency to teach associations
between appearance and character to their children.
Discussion
Questionnaire data revealed that parents generally think it is unacceptable to judge
others based off their physical appearance. However, responses revealed that
opinion varied widely when considering whether forming impressions from
appearance is an acceptable and worthy pedagogical goal. In line with previous
research, those who did endorse judging others on their appearance were also more
confident that their first impressions were accurate (Jaeger et al., 2019).
Comparing parents’ questionnaire responses to their task performance
revealed that these explicit opinions did not influence their actual interactions, at
least in this paradigm. Interestingly, parents who refused to endorse judgments
based on first impressions were just as likely to engage in conversation about traits
based purely on physical features.
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General Discussion
Across two studies we aimed to investigate the important question of how first
impressions may be learned. Previous research adopting a cultural learning
perspective has suggested one possible way through which the inter-generational
transmission of face-trait mappings could occur is through parent led conversation.
In support of this, these data seem to show that parents do sometimes engage their
children in conversation about the character traits attributed to unfamiliar individuals
on the basis of their physical appearance. Parents engaged in this type of
conversation both when discussing computer generated faces (Study 1) and real
world (Study 2) faces. In line with our assumption that face-trait mappings are
facilitated through parent-led conversation we found that, across both studies,
parents tended to initiate these conversations, often encouraging their child to make
trait inferences through the use of questions. Interestingly for our purposes, parents
did this even though no explicit instruction was given to talk about the personalities
of the individuals depicted. Taken together, these studies suggest that children are
regularly exposed to social situations that could plausibly play a role in teaching
them that it is possible to judge others’ character from their appearance (Over et al.,
2020; Over & Cook, 2018).
Further analysis of our data suggest that parents explicitly teach their children
face-trait mappings, reinforcing the inferences children make approximately 40% of
the time across both studies. These data suggest that, at least by the age of five,
children have substantial opportunities to socially learn the face-trait mappings
common within their culture. It is plausible that parental teaching is one mechanism
through which children learn first impressions that are common within their culture
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even when they lack validity – i.e., they do not reflect the actual character traits of
the individuals being judged (Over & Cook, 2018).
It is interesting to note that children were active participants in the
conversations we recorded, commenting on the apparent character traits of the
individuals depicted themselves. This accords with previous research suggesting
that, at least by the age of five, children form consistent first impressions of others
(Cogsdill & Banaji, 2015; Cogsdill et al., 2014). In future research, it would be
interesting to investigate whether parents talk to even younger children about the
apparent character traits of novel individuals and to examine in what ways parental
conversations with their children change over time. Studies with younger children
would help disambiguate whether parents create face-trait mappings in their children
as well as reinforcing the face-trait mappings their children already possess.
While these data highlight the wealth of social information available to children
regarding how appearance relates to character, they do not provide evidence that
these types of social experiences play a causal role in children’s developing first
impressions. In future research, it would be interesting to experimentally manipulate
how an experimenter talks to children about faces and then measure whether this
influences children’s first impressions on a judgment task. The types of parental
conversation recorded in this study could provide a useful starting point for
developing such a manipulation.
Of further interest is the finding that, in both studies, parents and children
spoke about the emotions of the individuals depicted as well as their apparent
character traits. This was the case even though participants had been given no
prompting to do so and the stimuli used in both studies were designed to be
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emotionally neutral (Lundqvist et al., 1998; Oosterhof & Todorov, 2008). These
findings underscore previous research showing a tight connection between
emotional expression and trait judgments (Tang et al., 2019; Willis et al., 2011). One
possible explanation for this connection is offered by the ‘emotional
overgeneralisation hypothesis.’ According to this hypothesis, individuals whose facial
features subtly resemble smiles tend to be judged more trustworthy than individuals
whose facial features subtle resemble frowns (Said et al., 2009; Zebrowitz, 2004). An
alternative explanation is that the extent to which faces used in first impressions
research are truly ‘emotionally neutral’ may have been overestimated in previous
work. Developmental work that seeks to investigate first impressions in the absence
of emotional cues may wish to control their stimuli more closely (Jessen &
Grossmann, 2016; Sakuta et al., 2018).
A further interesting aspect of our findings relates to parents’ explicit rejection
of judging others based on their appearance. Even though all parents and their
children engaged in at least some discussion about the apparent character traits of
the individuals depicted, parents tended to state that it was inappropriate to judge
others based on their appearance. These results must be interpreted with caution
because of the modest sample size and the lack of anonymity in parents’ responses.
Future research may consider collecting larger samples in more anonymous
settings, for example, through online data collection. Nevertheless, our data do
suggest some interesting possibilities for further work. If future work seeks to modify
the ways in which parents teach their children about first impressions, our research
suggests it will be important to develop interventions that target their actual teaching
behaviour rather than merely their attitudes about teaching,

FIRST IMPRESSIONS THROUGH CONVERSATION

44

Previous research has shown that trait judgments emerge early in
development (Charlesworth et al., 2019; Cogsdill & Banaji, 2015; Cogsdill et al.,
2014) and suggested that learning plays a role in the acquisition of these judgments
(Eggleston et al., 2021; Over & Cook, 2018). The research reported here moves
beyond previous research by starting to investigate how this learning takes place. In
doing so, it opens up a number of interesting avenues for future research. For
example, in future work it will be important to explore how conversations between
parents and children differ depending on the nature of the faces depicted. In these
studies, we presented parents and children with picture books containing images of
Caucasian individuals. In future research, it will be important to vary the ethnicity of
the individuals depicted. Exploring how parental conversation varies depending on
the group membership of the individuals depicted would help integrate the study of
first impressions with research on stereotyping and prejudice. Previous research has
shown that Caucasian parents are often reluctant to discuss ‘race’ and racism with
their children (Zucker & Patterson, 2018). In this context, it would be very interesting
to determine whether trait discussion could capture implicit biases in parental
conversation.
Whereas we chose to focus on verbal behaviour to understand parent-child
interaction, it will be important for future research to investigate how the non-verbal
behaviour displayed by parents influences children’s inferences about traits. Nonverbal behaviour such as emotional expression and gesturing have been shown to
impact children’s social judgements (Over & Cook, 2018; Skinner et al., 2019).
Future research could analyse the valence of parents’ initial expression when each
face is revealed and how it varies according to the particular face depicted.
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Future work may also investigate parent-child conversation in the absence of
any instruction to talk about the faces depicted. One route by which to do this would
be to give parents and children a seemingly unrelated task, such as memorising the
faces, and measuring incidental conversation about traits. Another route by which to
achieve this would to be to analyse corpus data for evidence of naturally occurring
conversations about face-trait mappings.
Finally, in future research it would be interesting to investigate how the
composition and cultural background of parent-child dyads influences conversations
about the apparent traits and emotions of the individuals depicted. Previous research
suggests that mothers may be more likely to make references to emotions, and to
use causal explanatory language when referring to emotions, than fathers (LaBounty
et al., 2008). Furthermore, there are systematic cultural differences in the first
impressions that individuals form which may manifest themselves in different styles
of parent-child interaction (Han et al., 2018; Wang et al., 2019).
The study of first impressions is becoming increasingly prominent within the
developmental literature. Recent research has investigated the developmental
origins (Jessen & Grossmann, 2016, 2017) and behavioural consequences (Ewing et
al., 2015) of first impressions among children. We contributed to this work by
exploring one of the developmental mechanisms through which first impressions
may be acquired and/or reinforced. Our data suggest that parental conversation is
one plausible mechanism through which first impressions could be learned (Over &
Cook, 2018).
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S1 Appendix

Study 1: Mixed Models. Tables A-C

Table A
Study 1: Linear mixed models fixed and random effects comparing the numbers of words spoken by parents
between conditions (left) and children between conditions (right).
Parent Word Count
Predictors

Child Word Count

Estimates

CI

p

Estimates

CI

p

Intercept
(Low Trustworthiness)

78.04

57.20 – 98.88

<0.001

34.42

23.68 – 45.15

<0.001

High Competence

5.13

-7.12 – 17.37

0.412

-9.42

-17.87 – -0.96

0.029

High Trustworthiness

1.71

-10.53 – 13.95

0.784

-0.63

-9.08 – 7.83

0.885

Low Competence

0.46

-11.78 – 12.70

0.942

2.75

-5.70 – 11.20

0.524

Random Effects
σ2

468.21

223.24

τ00

2244.58 participant_id

497.10 participant_id

ICC

0.83

0.69

N

24 participant_id

24 participant_id

Observations

96

96

Marginal R2 /
Conditional R2

0.001 / 0.828

0.028 / 0.699
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Table B
Study 1: Generalised linear mixed effect models, odds ratios and random effects comparing likelihood of
parents (left) and children (right) using trait terms between conditions.
Parent Traits – Binomial
Predictors

Child Traits - Binomial

Odds Ratios

CI

p

Odds Ratios

CI

p

Intercept
(Low Trustworthiness)

2.47

0.38 – 16.23

0.346

1.41

0.27 – 7.36

0.681

High Competence

0.32

0.05 – 1.87

0.205

0.35

0.07 – 1.91

0.227

High Trustworthiness

0.47

0.08 – 2.65

0.391

0.35

0.07 – 1.91

0.227

Low Competence

0.21

.03 – 1.34

0.099

0.17

0.03 – 1.03

0.054

Random Effects
σ2

3.29

3.29

τ00

10.58 participant_id

7.84 participant_id

ICC

0.76

0.70

N

24 participant_id

24 participant_id

Observations

96

96

Marginal R2 / Conditional
R2

0.023 / 0.768

0.035 / 0.715
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Table C
Study 1: Generalised linear mixed effect models, odds ratios and random effects comparing likelihood of
parents (left) and children (right) using emotion terms between conditions.
Parent Emotions – Binomial
Predictors

Child Emotions - Binomial

Odds Ratios

CI

p

Odds Ratios

CI

p

Intercept
(Low Trustworthiness)

0.77

0.20 – 3.02

0.708

0.46

0.13 – 1.61

0.224

High Competence

0.75

0.17 – 3.34

0.704

0.30

0.06 – 1.47

0.138

High Trustworthiness

0.75

0.17 – 3.34

0.704

2.17

0.52 – 9.14

0.290

Low Competence

0.41

0.09 – 1.92

0.257

0.57

0.13 – 2.51

0.459

Random Effects
σ2

3.29

3.29

τ00

4.43 participant_id

2.92 participant_id

ICC

0.57

0.47

N

24 participant_id

24 participant_id

Observations

96

96

Marginal R2 / Conditional
R2

0.014 / 0.580

0.079 / 0.512
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S2 Appendix
Study 1 Trait and Emotion Terms: Tables A-D
Table A
Parent Trait Terms
Face
High Trustworthiness

Low Trustworthiness

High Competence

Term
Frequency
Nice
9
Kind
5
Friendly
3
Friendlier
2
Naughty
2
Sporty
2
Good
1
Grumpy
1
Helpful
1
Mean
1
Boring
6
Nice
6
Friendly
4
Bad
3
Good
3
Grumpy
3
Kind
3
Meanie
2
Scary
2
Creative
1
Friendlier
1
Intimidating
1
Nasty
1
Naughty
1
Sensible
1
Sporty
1
Nice
10
Adventurous
3
Brave
3
Cheerful
3
Good
3
Intelligent
3
Kind
3
Mean
3
Friendly
2
Grumpy
2
Nasty
2
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Table A - Continued
High Competence

Low Competence

Caring
Helpful
Scary
Sporty
Nice
Kind
Evil
Friendly
Good
Grumpy
Scary
Depressed
Depression
Mean
Nosey

1
1
1
1
7
5
4
4
2
2
2
1
1
1
1
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Table B
Child Trait Terms
Face
High Trustworthiness

Low Trustworthiness

High Competence

Low Competence

Term
Frequency
Nice
4
Kind
2
Friendly
1
Good
1
Naughty
1
Sporty
1
Boring
4
Smart
3
Bad
1
Good
1
Grump
1
Grumpy
1
Meanie
1
Nasty
1
Naughty
1
Nice
1
Scary
1
Sensible
1
Sporty
1
Nice
4
Adventurous
1
Brave
1
Cheerful
1
Good
1
Grumpy
1
Mean
1
Scary
1
Depressed
2
Evil
2
Scary
2
Bad
1
Good
1
Grumpy
1
Kind
1
Nice
1
Nosey
1
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Table C
Parent Emotion & Expression Terms
Face
Term
High Trustworthiness Happy
Sad
Smile
Smiling
Angry
Happier
Straight
Face
Low Trustworthiness Happy
Sad
Angry
Moody
Cross
Frowning
Joyful
High Competence
Happy
Sad
Crosser
Smiling
Angry
Happier
Smile
Smiley
Straight
face
Low Competence
Happy
Sad
Cross
Nervous
Sadder
Scared
Smiling
Surprised
Tearful

Frequency
15
5
3
2
1
1
1
10
6
5
2
1
1
1
8
6
3
3
1
1
1
1
1
7
6
1
1
1
1
1
1
1
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Table D
Child Emotion & Expression Terms
Face
Term
High Trustworthiness Happy
Cross
Happier
Smile
Smiley
Smiling
Straight
Face
Low Trustworthiness Angry
Sad
Cross
Frowning
Joyful
Moody
High Competence
Crosser
Cross
Happy
Smile
Smiling
Straight
Face
Low Competence
Sad
Happy
Frowny
Sadder
Smiling

Frequency
9
1
1
1
1
1
1
4
3
1
1
1
1
2
1
1
1
1
1
3
2
1
1
1
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S3 Appendix

Study 1: Mixed Models. Tables A-C

Table A
Study 2: Linear mixed models fixed and random effects comparing the numbers of words spoken by parents
between conditions (left) and children between conditions (right)..
Parent Word Count
Predictors

Child Word Count

Estimates

CI

p

Estimates

CI

p

(Intercept)
Low Trustworthiness

76.62

56.99 – 96.26

<0.001

25.62

19.64 – 31.61

<0.001

High Intelligence

4.79

-12.02 – 21.60

0.576

-2.17

-7.74 – 3.40

0.446

High Trustworthiness

-3.46

-20.27 – 13.35

0.687

-2.58

-8.15 – 2.99

0.363

Low Intelligence

-7.29

-24.10 – 9.52

0.395

-2.42

-7.99 – 3.15

0.395

Random Effects
σ2

882.56

96.90

τ00

1526.20 participant_id

127.08 participant_id

ICC

0.63

0.57

N

24 participant_id

24 participant_id

Observations

96

96

Marginal R2 /
Conditional R2

0.008 / 0.637

0.005 / 0.569
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Table B
Study 2: Generalised linear mixed effect models, odds ratios and random effects comparing likelihood of
parents (left) and children (right) using trait terms between conditions.
Parent Traits – Binomial
Predictors

Child Traits - Binomial

Odds Ratios

CI

p

(Intercept)
Low Trustworthiness

1.27

0.41 – 3.97

0.683

High Intelligence

0.23

0.05 – 0.98

High Trustworthiness

0.49

Low Intelligence

1.00

Random Effects
σ2

Odds Ratios

CI

p

1.25

0.41 – 3.77

0.697

0.047

0.31

0.08 – 1.25

0.099

0.12 – 1.93

0.308

0.39

0.10 – 1.55

0.183

0.26 – 3.87

1.000

0.63

0.16 – 2.41

0.500

3.29

3.29

τ00

2.29 participant_id

2.01 participant_id

ICC

0.41

0.38

N

24 participant_id

24 participant_id

96

96

0.064 / 0.448

0.038 / 0.403

Observations
2

Marginal R / Conditional
R2
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Table C
Study 2: Generalised linear mixed effect models, odds ratios and random effects comparing likelihood of
parents (left) and children (right) using emotion terms between conditions.
Parent Emotions – Binomial
Predictors

Child Emotions - Binomial

Odds Ratios

CI

p

Intercept
(Low Trustworthiness)

0.67

0.10 – 4.31

0.670

High Intelligence

7.62

1.04 – 55.67

High Trustworthiness

19.11

Low Intelligence

3.30

Random Effects
σ2

Odds Ratios

CI

p

0.65

0.09 – 4.83

0.670

0.045

3.57

0.54 – 23.87

0.189

2.05 – 177.77

0.010

23.51

2.17 – 254.63

0.009

0.53 – 20.62

0.202

1.00

0.16 – 6.06

1.000

3.29

3.29

τ00

10.85 participant_id

13.07 participant_id

ICC

0.77

0.80

N

24 participant_id

24 participant_id

96

96

0.078 / 0.785

0.094 / 0.818

Observations
2

Marginal R / Conditional
R2
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S4 Appendix
Study 2 Trait and Emotion Terms: Tables A-D
Table A
Parent Trait Terms
Face
High Trustworthiness

Low Trustworthiness

High Intelligence

Low Intelligence

Term
Nice
Serious
Cool
Goody
Scary
Awesome
Bad
Crazy
Good
Kind
Nasty
Scary
Naughty
Baddy
Mean
Clever
Good
Goody
Mad
Nice
Cleverer
Grumpy
Lazy
Nice
Bad
Friendly
Scary
Good
Kind
Naughty
Clever
Crazy
Serious
Shifty
Crazy
Grumpy
Good
Lazy
Goody

Frequency
5
4
2
2
2
1
1
1
1
1
1
9
6
3
3
2
2
2
2
2
1
1
1
5
4
4
3
2
2
2
1
1
1
1
8
4
3
3
2
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Table A - Continued
Low Intelligence

Silly
Bad
Mad
Naughty
Scary
Serious
Trustworthy
Untrustworthy

2
1
1
1
1
1
1
1
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Table B
Child Trait Terms
Face
High Trustworthiness

Low Trustworthiness

High Intelligence

Low Intelligence

Term
Frequency
Serious
3
Awesome
2
Nice
2
Bad
1
Cool
1
Goody
1
Goody
2
Scary
2
Bad
1
Baddy
1
Clever
1
Daring
1
Grumpy
1
Lazy
1
Mad
1
Mean
1
Naughty
1
Suspicious
1
Nice
2
Bad
1
Good
1
Kind
1
Naughty
1
Scary
1
Grumpy
6
Crazy
3
Good
2
Lazy
2
Goody
1
Mad
1
Naughty
1
Scary
1
Silly
1
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Table C
Parent Emotion & Expression Terms
Face
Term
High Trustworthiness Happy
Sad
Bored
Confused
Smile
Angry
Frown
Miserable
Smiles
Smiling
Unhappy
Low Trustworthiness Sad
Happy
Angry
Bored
Smiling
Unhappy
Confused
Cross
High Intelligence
Happy
Sad
Smile
Confused
Happier
Angry
Smiling
Scowls
Straight Faced
Low Intelligence
Sad
Happy
Confused
Angry
Cross
Nervous
Unsure

Frequency
17
16
5
3
3
1
1
1
1
1
1
13
11
10
2
2
2
1
1
15
8
5
4
4
3
2
1
1
22
12
3
2
2
2
1
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Table D
Child Emotion & Expression Terms
Face
Term
Frequency
High Trustworthiness Sad
7
Happy
6
Bored
3
Confused
3
Frown
1
Miserable
1
Low Trustworthiness Sad
5
Angry
4
Bored
1
Confused
1
Cross
1
Happier
1
Happy
1
Sadder
1
Smiling
1
High Intelligence
Happy
8
Confused
2
Sad
2
Smile
2
Angry
1
Low Intelligence
Sad
6
Happy
2
Nervous
2
Angry
1
Confused
1
Cross
1
Smile
1
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