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Abstract 

Lay wisdom warns against “judging a book by its cover”. However, facial first impressions 

influence people’s behaviour towards others, so it is critical that we understand whether these 

impressions are at all accurate. Understanding impressions of children’s faces is particularly 

important because these impressions can have social consequences during a crucial time of 

development. Here, we examined the accuracy of two traits that capture the most variance in 

impressions of children’s faces, niceness and shyness. We collected face images and parental 

reports of actual niceness/shyness for 86 children (4-11 years old). Different images of the 

same person can lead to different impressions, and so we employed a novel approach by 

obtaining impressions from five images of each child. These images were ambient, 

representing the natural variability in faces. Adult strangers rated the faces for niceness 

(Study 1) or shyness (Study 2). Niceness impressions were modestly accurate for different 

images of the same child, regardless of whether these images were presented individually or 

simultaneously as a group. Shyness impressions were not accurate, either for images 

presented individually or as a group. Together, these results demonstrate modest accuracy in 

adults’ impressions of niceness, but not shyness, from children’s faces. Furthermore, our 

results reveal that this accuracy can be captured by images which contain natural face 

variability, and holds across different images of the same child’s face. These results invite 

future research into the cues and causal mechanisms underlying this link between facial 

impressions of niceness and nice behaviour in children.    
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Adults’ facial impressions of children’s niceness, but not shyness, show modest accuracy 

People spontaneously infer personality characteristics from a glimpse of a face (for a 

review see Todorov, Olivola, Dotsch, & Mende-Siedlecki, 2015). These impressions have 

serious social consequences across the lifespan. For adults, impressions influence political 

success (Antonakis & Dalgas, 2009; Ballew & Todorov, 2007) dating preferences (Hinsz, 

1989) hiring of business leaders (Antonakis & Eubanks, 2017; Graham, Harvey, & Puri, 

2016; Olivola, Eubanks, & Lovelace, 2014) and sentencing decisions within the criminal 

justice system (Blair, Judd, & Chapleau, 2004; Wilson & Rule, 2015). Arguably, the social 

consequences of first impressions are particularly important to consider during childhood, as 

this period represents a crucial time of development. Indeed, for children, impressions 

influence school achievement (Salvia, Algozzine, & Sheare, 1977), popularity (for a review 

Langlois et al., 2000), the severity of punishment received (Berkowitz & Frodi, 1979; 

Zebrowitz, Kendall-Tackett, & Fafel, 1991) and teacher expectations (Clifford & Walster, 

1973; Kenealy, Frude, & Shaw, 1988), and these effects can have long lasting behavioural 

consequences (e.g. the self-fulfilling prophecy effect: Zebrowitz, Voinescu, & Collins, 1996). 

The tendency for impressions to have serious social consequences is well established. 

However, a fundamental question about these impressions remains widely debated. That is, 

do impressions predict behaviour or personality at all? 

Are impressions of adults’ faces accurate?  

To date, almost all studies have focused on the accuracy of impressions of adult faces. 

Consistent with lay wisdom not to “judge a book by its cover”, some studies on impressions 

of adults have found no accuracy (Efferson & Vogt, 2013; Olivola & Todorov, 2010; Rule, 

Krendl, Ivcevic, & Ambady, 2013). However, a growing body of literature suggests that 

some impressions may provide modestly accurate signals to character and behaviour. For 

example, impressions of generally positive and negative traits (i.e. valence-related traits), 
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such as trustworthiness (Porter, England, Juodis, Ten Brinke, & Wilson, 2008; Slepian & 

Ames, 2016), honesty (Bond, Berry, & Omar, 1994; Zebrowitz et al., 1996), sexual 

unfaithfulness (Foo, Loncarevic, Simmons, Sutherland, & Rhodes, 2019; Leivers, Simmons, 

& Rhodes, 2015; ; Rhodes, Morley, & Simmons, 2013) and aggressiveness (Carré & 

McCormick, 2008; Short et al., 2012; Zilioli et al., 2015) show some accuracy (but see Rule 

et al., 2013).  

 Although accuracy is usually very modest, it is theoretically important to establish 

whether impressions are at all accurate, as this finding would suggest a link between 

appearance and behaviour, at least in adult faces. There are several theories which could 

account for this link (see Zebrowitz & Collins, 1997). One explanation, is that there are 

intrinsically valid signals of character in faces. From an evolutionary theoretical perspective, 

it would be adaptive to be able to accurately detect some of these signals. For example, 

accurately inferring how faithful someone is may help guide our behaviour towards that 

person as a potential mate (Rhodes et al., 2013). Another explanation, according to self-

fulfilling prophecy accounts, is that long-term effects of being evaluated on the basis of one’s 

facial appearance may encourage behaviours that increase the accuracy of that initial 

impression. For example, looking honest might encourage others to engage in trusting 

behaviours with that person, and thus encourage that person to act more honestly (Bond et al., 

1994; Zebrowitz et al., 1996). Regardless of the underlying mechanism, these accounts 

suggest a link between facial appearance and behaviour.  

In contrast to the above, other theoretical accounts suggest there is no link between 

appearance and behaviour. For example, in line with the overgeneralization hypothesis of 

facial impressions, the tendency to form impressions reflects the by-product of adaptive 

mechanisms. That is, some facial qualities are so important in guiding adaptive behaviour, 

that they are overgeneralized to people whose facial appearance resembles those cues (for a 
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review; Zebrowitz & Montepare, 2008). For example, a face with a neutral expression that 

slightly resembles a smile, may activate an adaptive mechanism that has evolved to detect 

facial emotion expressions. As a consequence of this emotion overgeneralization, a face may 

be perceived as trustworthy irrespective of whether or not that person is actually trustworthy 

(Oosterhof & Todorov, 2008). In this context, facial signals may or may not be related to 

behaviour.  

Are impressions of children’s faces accurate?  

The question of whether or not facial impressions are accurate remains widely 

debated (Bonnefon et al., 2015), and relatively little is known about the accuracy of trait 

impressions of children’s faces as compared to adults’ faces. However, some studies do show 

a modest relationship between a child’s facial appearance and their behaviour or character. 

For example, Zebrowitz, Hall, Murphy, and Rhodes (2002) found modest accuracy for 

impressions of intelligence from images of faces as young as 10 years old (for similar 

reviews see Jackson, Hunter, & Hodge, 1995; Langlois et al., 2000). Impressions of 

psychological adjustment from children’s faces also show modest accuracy, with adults able 

to distinguish socially competent children from their more aggressive or anxious peers 

(Dumas, Nilsen, & Lynch, 2001; Serketich & Dumas, 1997). It is possible that people may be 

sensitive to actual facial cues that signal intelligence and psychological adjustment, driven by 

an evolved mechanism sensitive to the detection of “good” or “bad” genes (see also 

Zebrowitz & Rhodes, 2004). Alternatively, it is also possible that these links between 

appearance and character reflect a self-fulfilling prophecy effect.  For example, children who 

are expected to be smarter because of their appearance may be given more opportunities to 

become smarter (Zebrowitz et al., 2002).  

There is also some evidence that adults can form accurate impressions of 

trustworthiness (Li, Heyman, Mei, & Lee, 2017) and honesty (Zebrowitz et al., 1996) from 
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children’s faces. Adults’ impressions of trustworthiness from children’s faces predicted 

actual trustworthiness in those children one year later (Li, et al., 2017). This result suggests 

there may be valid signals of trustworthiness in children’s faces, whether this link arises 

through a self-fulfilling prophecy or is based on evolution. Of course, these two main 

theoretical accounts for accuracy are not mutually exclusive. For example, it is possible that 

people have an evolutionary preparedness to detect valid signals of trustworthiness in faces, 

and that this accuracy is enhanced by self-fulfilling prophecy effects. So, there are theoretical 

reasons to expect that impressions of children’s faces would show a degree of accuracy, 

although research in this field is limited.  

To date, most research into impressions of children’s faces has focused on specific 

traits predicted to be important, such as traits related to fitness (e.g. intelligence and health) 

and adaptive behaviour (e.g. trustworthiness). Here, inspired by a recent data-driven approach 

to the study of trait inferences, we examine the accuracy of two important traits, niceness and 

shyness, that explain the most variance in adults’ impressions of children’s faces (Collova, 

Sutherland, & Rhodes, 2019). The accuracy of niceness and shyness impressions are 

particularly important to consider, because these traits represent the key dimensions of 

evaluation of children’s faces and signal important information relevant to the social goals 

that adults associate with children (Collova et al., 2019). These social goals are more focused 

on adults’ caregiving relationship with children, rather than the threat-focused goals 

associated with adult-adult relationships. Impressions of niceness are influenced by subtle 

facial expressions of happiness, and may stem from mechanisms designed to detect 

information about those we should approach and nurture, versus those we should avoid (cf. 

trustworthiness: Oosterhof & Todorov, 2008). Impressions of shyness are related to subtle 

facial expressions of fear, and may stem from mechanisms designed to signal information 

about social competencies or vulnerability (Collova et al., 2019). These key dimensions of 
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trait perception have only recently been discovered, and so it is not yet known whether 

adults’ impressions of these dimensions are accurate. 

Observing even modest accuracy in impressions of children’s faces would be 

theoretically important as this result would suggest that adults are sensitive to valid signals of 

character in these faces, whether this be due to an evolutionary preparedness, self-fulfilling 

prophecy effects, or another mechanism (for details on these accounts and how they might be 

distinguished, see Zebrowitz & Collins, 1997). In contrast, other theoretical accounts suggest 

that there is no link between facial appearance and behaviour. For example, impressions of 

niceness/shyness may reflect the by-product of mechanisms that evolved to detect adaptive 

(but not valid) cues in faces, consistent with an overgeneralization hypothesis (Zebrowitz & 

Montepare 2008) and so we may not expect any accuracy. Impressions of niceness and 

shyness influence adults’ behavioural expectations of children (Collova et al., 2019), so it is 

also important that we understand the degree of their accuracy from a practical perspective.   

Measuring accuracy using multiple ambient images 

Our main aim was to examine the accuracy of impressions of children’s faces, as little 

is known about these impressions. In addition, we also extended previous research by testing 

accuracy across multiple images of the same child’s face instead of a single face image. In 

typical accuracy studies, participants form impressions from a single standardized image of a 

stranger’s face, and this impression is compared with actual reports of personality or 

behaviour (e.g. Bond et al., 1994; Carré, McCormick, & Mondloch, 2009; Foo et al., 2019; 

Haselhuhn & Wong, 2011; Kleisner, Chvátalová, & Flegr, 2014; Li et al., 2017; Stillman, 

Maner, & Baumeister, 2010; Stirrat & Perrett, 2010; Zebrowitz et al., 2002; Zebrowitz & 

Rhodes, 2004). Almost nothing is known about the accuracy of impressions across different 

images containing natural variability in one’s appearance. However, impressions can vary 

substantially across different images of the same individual (Jenkins, White, Van Montfort, & 



                   A KERNEL OF TRUTH IN IMPRESSIONS 8 

Burton, 2011; Sutherland, Rhodes, & Young, 2017; Todorov & Porter, 2014). For example, 

the same person can look trustworthy in one image but untrustworthy in another image, 

simply because of dynamic changes in expression or viewpoint (Sutherland, Young, & 

Rhodes, 2017). These impressions can be so variable that different images of the same person 

can be perceived as entirely different people (Jenkins et al., 2011; Laurence & Mondloch, 

2016). To date, this variability has been considered as evidence against accuracy (e.g. 

Olivola, Funk, & Todorov, 2014). Indeed, because impressions can vary across different 

images of the same person, it is not certain that accurate impressions from one image would 

still be accurate, given other images of that same person. However, enduring facial 

characteristics can be present in multiple photographs of a person (e.g. consistent structural 

features or common expressions), and so there might still be stable differences between 

impressions of different people, despite within-identity variability (Todorov & Porter, 2014). 

If some features are consistently captured, then accuracy should hold across some, if not all 

images of the same person. Moreover, observing accuracy across different images of the 

same person could also suggest that accuracy is not image specific. 

Finally, we extended previous research by using naturalistic images instead of 

standardized images. These images were ambient, that is, they were free to vary as faces do 

in every-day life (see Jenkins et al., 2011; Sutherland et al., 2013).  In previous accuracy 

studies, standardized images have allowed for precise control over potentially confounding 

cues. However, it is not clear that the accuracy observed for these highly controlled images 

would generalize to the variable conditions in which we see faces in everyday life, that is, 

faces that vary in expression, pose, lighting, and so forth. Ambient images may therefore 

provide a more ecologically valid estimate of impression accuracy than standardized images, 

although very few accuracy studies have used these stimuli (for exceptions; Back et al., 2010; 

Reiss & Tsvetkova, 2019; Satchell, Davis, Julle-Danière, Tupper, & Marshman, 2019). 
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Furthermore, it is important to show that accuracy can generalize to these sorts of naturalistic 

images because this context reflects people’s normal experience with faces. Here, we 

examined the accuracy in impressions of ambient images, providing an ecologically valid test 

of accuracy.   

Current Studies  

Here, in two studies we investigated the accuracy of niceness (Study 1) and shyness 

(Study 2) impressions from children’s faces for the first time. Using naturalistic (ambient) 

images of a child’s face, we also tested whether any accuracy in impressions could hold 

across different images of that same child’s face. To our knowledge, we present the first 

study to use different ambient images of the same person’s face to investigate impression 

accuracy.  

We collected images of children’s faces (aged 4-11 years) and reports of actual 

niceness/shyness from the parents of those same children. In Study 1, adult participants rated 

the children’s faces for how nice they looked. To measure accuracy, we correlated niceness 

impressions with actual niceness. Actual niceness was indexed by parents’ responses to well-

established and reliable questions regarding the pro-social and anti-social behaviours of their 

child (from the Strengths and Difficulties Questionnaire; Goodman, 1997).  

In Study 2, new adult participants rated the same children’s faces for how shy they 

looked. We followed the same procedure and analysis as in Study 1, and correlated shyness 

impressions with actual shyness measures. To index actual shyness, we analysed parents’ 

responses to questions regarding shy behaviours of their child from a well-established 

questionnaire (Colorado Childhood Temperament Inventory: Buss & Plomin, 1984; Rowe & 

Plomin, 1977). 

We had no strong predictions about whether impression of niceness or shyness from 

children’s faces would be accurate. However, from a theoretical perspective, both an 
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evolutionary account and a self-fulfilling prophecy account suggest that there would be a link 

between appearance and behaviour. Furthermore, in light of growing evidence for a degree of 

accuracy in impressions of adults’ faces (e.g. Bond et al., 1994; Foo et al., 2019; Rhodes et 

al., 2013; Slepian & Ames, 2016; Stirrat & Perrett, 2010) it was possible these impressions 

would show some degree of accuracy.  

 

STUDY 1: Do impressions of niceness show any accuracy? 

In Study 1 we collected ambient face images of children, and parental reports of nice 

behaviour for those same children (from here on referred to as “actual niceness”). Adult 

strangers rated the faces for niceness, and these impressions were correlated with actual 

niceness measures.  

 Participants rated different images of the same child’s face, presented in two 

contexts. First, the images were distributed individually throughout the task. Seeing 

distributed individual images reflects instances in everyday life where people form 

impressions from different glimpses of a person’s face, across time, and are not necessarily 

aware they represent the same person. Second, the different images of the same child’s face 

were presented simultaneously as a group. Seeing grouped images provides a novel and 

ecologically valid test of accuracy, as it reflects instances in every-day life where people have 

access to different images of a person and are aware that they represent the same person, such 

as on Facebook. Seeing different images of a person as a group and knowing they represent 

the same person, provides a larger sample of face information (e.g. knowledge about 

common emotional expressions) relative to any individual image. Thus, impressions from 

grouped images could potentially be more accurate than impressions from any of the 

distributed images. We also tested this possibility here.  

As well as examining accuracy at the participant-group level we also examined 
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individual-rater level accuracy, inspired by recent approaches (Carré et al., 2009; Foo et al., 

2019; Sutherland et al., 2018). Examining individual-rater level accuracy is a stricter test of 

accuracy than group-level accuracy, which potentially averages across individual error. 

Furthermore, individual-rater level accuracy provides insight into the extent to which 

individual participants should rely on their impressions. Finally, we also examined 

individual-rater reliability in impression accuracy by comparing accuracy for participants 

who repeated the same task (see Methods for more detail). Previous research has found that 

facial impressions are reliable (e.g. Oosterhof & Todorov, 2008), but to our knowledge, no 

study has examined whether the accuracy of these impressions is also reliable. Observing 

reliable accuracy would provide novel insight into whether forming accurate impressions is 

an enduring ability, and whether individual differences in accuracy can be reliably measured. 

Methods 

Participants and power. Forty-seven adult participants (37 female, M = 23.7, SD = 

9.0, range = 18 – 52 years, 43 Caucasian) were recruited from the University of Western 

Australia. Participants completed a two-phase study. In Phase 1, all participants completed 

the distributed-image task (N = 47, see Procedure for task details). In Phase 2, participants 

either completed the distributed-image task again (N = 23), or completed the grouped-images 

task (N = 24: randomly assigned). To ensure reliable face ratings at the participant-group 

level, we aimed for a sample size of >15 participants per group, which we exceeded. This 

sample size has been found sufficient for good reliability of similar trait judgments of 

ambient images at the group level (Collova et al., 2019; Sutherland et al., 2013). Here, we 

also observed good reliability at the group level (ratings averaged across the five image sets 

in Phase 1: Cronbach’s alpha = .97).  

Critically, our analyses were at the face level and therefore, power was determined by 

the number of face identities in our experiment.  We aimed for a sample size comparable to 
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previous similar research (Li et al., 2017: N = 100 children), although sample size was 

influenced by the number of parents willing to send in photographs. In total, we obtained 

images of 86 child identities (N = 430 images in total, see below for more details). 

Materials.  

Child face photographs. For the purpose of this study, we obtained child face 

photographs from a convenient sample of participants (children who were previous 

participants in our lab, and for whom we already had reliable measures of actual niceness and 

shyness). The final stimuli set consisted of five images for each of the 86 children (430 total 

images; 48 female, Mage = 8 years, range = 4 -11 years, 70 Caucasian). Photographs were 

obtained from the parents of the children. To minimise bias in photo selection, parents were 

naïve to the purpose of the experiment (i.e. they were not informed that children’s faces 

would be rated on niceness and shyness). Therefore, parents did not have a particular goal in 

mind when choosing the face images (although other biases may have influenced their image 

selection, see the General Discussion). Furthermore, parents had answered the questions 

regarding niceness months in advance of sending the photographs, as part of a lengthy 

questionnaire battery. Thus, image selection was almost certainly not influenced by the 

specific questions relevant here.  

Parents were asked to send us five photographs of their child’s face, taken within the 

past year1. They were encouraged to send the five most recent photographs where their 

child’s face was clearly visible. There were no restrictions regarding variability of 

expression, hair style, etc., as long as the details of the child’s face were clearly visible in 

each image (see Figure 1 for example images). Therefore, image characteristics (e.g. lighting, 

angle) and facial characteristics (e.g. expression, hair style), did vary considerably across the 

                                                
1 Note, for some children (N = 4) we had questionnaire data from more than a year ago. For 
these cases, we requested child face photographs from the same year that the questionnaire 
was completed.   
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face photographs. If parents sent more than five photographs, we selected the highest quality 

images, determined by image resolution. 

We only included images which (i) exceeded 100KB in resolution, (ii) showed the 

face from mostly frontal aspect, and (iii) were free from occlusions to the face (comparable to 

criteria set by Jenkins et al., 2011). Three children did not have five images that met these 

criteria, and therefore we excluded these identities from the experiment. Five additional 

ambient images of one female and male (total N = 10) child were included as practice stimuli.     

Stimuli were cropped with an oval mask around the face to avoid any potential 

influence of extra-facial information (e.g. clothing; Oh, Shafir, & Todorov, 2019) on 

impression formation. Images were rotated so that faces were upright. Images were re-sized 

to a standardized size of 180pixels wide (resolution = 72KB; approx. 4cm on screen), but 

were otherwise left unmodified.  

 

 

Figure 1. An example of five ambient images of one face identity. This identity was the 

practice stimuli in our experiment, and is representative of the test stimuli we used.  

 

Trait measure: Niceness. To estimate actual niceness, we used parents’ responses on 

the well-established Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). The 

SDQ is a brief questionnaire that is comprised of five scales, each with five items (N = 25 

items in total). To measure niceness, we averaged together scores from the two scales that 

were most relevant to the niceness dimension; the prosocial behaviour and conduct problems 
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scales (we never analysed results from the other scales). The prosocial scale was comprised 

of five statements: for example, “my child is considerate of other people’s feelings” and “my 

child is kind to younger children”. Higher scores reflected greater prosocial behaviours. The 

conduct problems scale included items such as, “my child often fights with other children or 

bullies them,” and “my child often lies or cheats.” Here, higher scores were indicative of 

greater conduct difficulties. Parents were asked to reflect on their child’s behaviour over the 

last six months, and 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 two scale scores together. 

Therefore, scores could range from 0-10, with higher scores signalling greater niceness. The 

SDQ has good validity and reliability (Hawes & Dadds, 2004; Seward, Bayliss, Stallman, & 

Ohan, 2018; Stone, Otten, Engels, Vermulst, & Janssens, 2010), and also shows high inter-

rater reliability between parent and teacher reports (Stone et al., 2010). Here, we found 

adequate reliability for the two scales we used; prosocial scale: α = .81; conduct problems 

scale: α = .65, and the combined scales: α = .78. 

SDQ data were already collected prior to this experiment for 73 children, as part of an 

unrelated study. In that study parents filled out a battery of questionnaires (which included 

the SDQ) and answered some demographic questions (e.g. age, sex), about their child. Due to 

the sheer number of questions, it was unlikely that parents knew we were specifically 

interested in niceness and shyness measures. Furthermore, these questionnaires were 

completed months prior to the request to collect photographs. Prior to the collection of face 

trait impressions, 13 additional children were recruited (via email and online advertising) for 

the purpose of this study. For these children, parents first sent in five photographs of their 

child and then answered the SDQ online. We purposefully chose this order to minimize bias 

in parental selection of photographs.  
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Stimuli and Procedure. Participants completed a two-phase study. In the first phase, 

we were interested in testing whether impressions from different images of the same child, 

distributed throughout the task, were accurate. Here, all participants (N = 47) completed the 

distributed-image task. In the second phase, we were primarily interested in understanding 

whether impressions from different images of the same person presented simultaneously (i.e. 

from the grouped-images task) were accurate. We were also interested in comparing accuracy 

between impressions of the distributed images and grouped images, therefore, in the second 

phase participants either completed (randomly assigned) the grouped-images task (N = 24), or 

the distributed-image task again (N = 23) as a control for repetition (see Figure 2 for design). 

This design also allowed us to examine the reliability of any impression accuracy for 

participants who repeated the distributed-image task.  

Distributed-image task: Participants rated the individual images of children’s faces 

for how nice they looked (Figure 2). For each image participants were asked to rate how nice 

the child was, on a scale of 1 (not at all nice) to 9 (extremely nice), following Collova et al 

(2019). Participants were encouraged not to spend too long on each image, and to go with 

their spontaneous first impression. The five images were randomly distributed across five 

different image set blocks. Each image set only contained one image of each child (following 

Jenkins et al., 2011: Experiment 4), although participants were not specifically told the same 

identities would be in each image set. Image and set order were randomized for each 

participant. Participants rated all 430 face images once. Faces appeared on a white 

background, and remained on screen until participants had responded.  

Grouped-images task: Participants formed a single niceness impression for each 

group of five images of the same person, presented at the same time (as in Figure 2). 

Participants were informed the five photographs were of the same child, and were asked to 

rate how nice the child was on a scale of 1 (not at all nice), to 9 (extremely nice). The five 
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faces appeared in a horizontal line (face order randomized for each participant), and 

participants were encouraged to look at all of the face photographs when forming their 

impression. Participants made 86 trait judgments, one for each face identity. Faces appeared 

on a white background, and remained on screen until participants had responded. 

 

 

Figure 2. Study 1 procedure. In Phase 1, all participants completed the distributed-image task 

(N trials = 430). In Phase 2, participants were either assigned to the distributed-image task 

(above, N trials = 430) or the grouped-images task (below, N trials = 86).  

 

Prior to each task, participants competed two practice trials (one female and one male 

face identity: data not analysed). Participants also answered basic demographic questions at 

the start of the experiment (e.g. age, sex, ethnicity) and provided informed consent. 

Participants received course credit and were debriefed after participating. Ethics approval 

was obtained from the University of Western Australia (RA416805).  

Phase 2: Distributed-image task
N = 430

Phase 2: Grouped-images task
N = 86

How nice is this child?

1  – 2 – 3  – 4  – 5  – 6 – 7 – 8  – 9

Not at all nice Extremely nice 

How nice is this child?

1  – 2 – 3  – 4  – 5  – 6  – 7  – 8 – 9

Not at all nice Extremely nice 

How nice is this child?

1 – 2  – 3  – 4  – 5  – 6 – 7 – 8 – 9

Not at all nice Extremely nice 

Phase 1: Distributed-image task
N = 430
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Results and Discussion 

Actual niceness. We used scores from the SDQ to index actual niceness (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 (86) = .858, p < .001), and therefore we report 

both parametric (Pearson’s r: r) and non-parametric (Spearman’s rho: rho) measures of 

association here and throughout, although they produce very similar results. We also make 

our data available online. 
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Table 1. Descriptive statistics for actual niceness scores (SDQ) and impressions of niceness 

in Phase 1 (distributed-image task) and Phase 2 (distributed-image task and grouped-images 

task) averaged across participants. Note, criterion scores could range from 0-10, and trait 

ratings from Phase 1 and 2 could range from 1-9.  N = 86 face identities. 

  M SD Range Skew Kurtosis 

Criterion: Actual Niceness  8.5 1.4 3.5 – 10 -1.45 2.27 

Phase 1 Image Set 1  5.6 1.0 3.5 – 7.5 -0.33 -0.69 

 Image Set 2 5.6 0.9  3.2 – 7.6 -0.33 -0.29 

 Image Set 3 5.6 0.9 3.3 – 7.4 -0.29 -0.81 

 Image Set 4 5.4 1.1 2.8 – 7.6 -0.47 -0.12 

 Image Set 5 5.6 1.0 2.9 – 7.5 -0.23 -0.29 

 Distributed-image Av 5.6 0.7 3.8 – 7.3 0.11 0.05 

Phase 2 Image Set 1 5.4 0.9 3.2 – 7.2 -0.27 -0.25 

 Image Set 2  5.4 1.0 2.7 – 7.6 -0.20 -0.14 

 Image Set 3 5.4 0.8 3.5 – 7.3   -0.23 -0.60 

 Image Set 4 5.3 1.1 2.8 – 7.7 -0.21 -0.49 

 Image Set 5 5.4 1.0 2.8 – 7.1 -0.10 -0.62 

 Distributed-image Av 5.4 0.7 3.9 – 7.3 0.23 -0.08 

 Grouped-images Av 5.9 0.9 4.1 – 8.0 -0.02 -0.09 

 

Phase 1: Distributed-image accuracy 

Participant-group level accuracy for distributed images. Within each image set, we 

calculated a mean niceness impression for each face by averaging niceness impressions 

across participants (see Table 1 for descriptive statistics and Figure 3a for participant ratings). 

We correlated niceness impressions with actual niceness scores. Overall, impressions of 
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niceness showed modest accuracy. Indeed, we observed small to medium effect sizes across 

all image sets (Table 2a), suggesting that accuracy was robust across the different images of 

each child’s face. Impressions were accurate across different images, despite high within-

identity variability in niceness judgments (average within-identity variability = 0.54, 

between-identity variability = 0.52), consistent with the variability found for impressions of 

adult faces (Todorov & Porter, 2014).  

Meta-analytical statistics (weighted by sample size) revealed almost identical results to 

the correlational analyses (Figure 3b): that is, impressions of niceness were accurate across 

the five image sets. We also examined whether impressions were accurate when averaged 

across ratings from the distributed images (i.e. across the five image sets). Consistent with 

analyses at the image set level, we observed a medium, significant correlation between 

perceived niceness and actual niceness (See Table 2a and Figure 3c).  

Results remained significant after controlling for face sex (see Supplementary Materials 

Table S1 and Figure S1). We also wanted to examine whether any potential positivity bias in 

parents’ image selection influenced our results. If our results were due to positivity bias in 

parents’ image selection, this selection bias would likely be more strongly reflected in 

parents’ selection of the nicest image of their child, as compared to the least nice image. We 

re-ran our correlation analyses selecting only the images with the highest and lowest niceness 

rating for each identity.  Results remained significant for both of these image sets, with no 

differences between the sets, suggesting that parental biases could not fully account for our 

observed accuracy (see Supplementary Materials page 4 for details). Finally, we examined 

whether our results were consistent with a self-fulfilling prophecy effect, whereby 

impressions may become more accurate with age (i.e. for the older children) as children 

confirm to adults’ expectations of their behaviour. However, child age did not moderate the 

correlation between perceived niceness and actual niceness (b = - 0.13, t = 0.95, p = .343). It 
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is important to note that this analysis was run post-hoc, and most children did not vary 

substantially with age, and so this analysis may not have provided a strong test of any self-

fulfilling prophecy effect.  

 

Table 2.  Spearman’s rho and Pearson’s r correlations between actual niceness and niceness 

impressions from a) Phase 1, the distributed-image task and b) Phase 2, the distributed-

image task and grouped-images task; All N = 86. 

 Spearman’s rho  Pearson’s r 

Participant group accuracy rho p  r p 

a) Phase 1 Image set 1 .225 .038   .213 .050 

 Image set 2 .243 .024  .308  .004 

 Image set 3 .301 .005  .349 < .001 

 Image set 4 .108 .323  .220 .042 

 Image set 5 .224 .038  .279 .009 

 Distributed-image Av  .293 .006  .368 <.001 

b) Phase 2 Image set 1 .249 .021  .267 .013 

 Image set 2 .250 .020  .325 .002 

 Image set 3 .261 .015  .325 .002 

 Image set 4 .094 .391  .191 .079 

 Image set 5 .250 .020  .301 .005 

 Distributed-image Av  .278  .009  .366 .001 

 Grouped-images Av .297 .005  .398 < .001 
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Figure 3. Niceness impressions averaged across participants’ ratings in Phase 1: a) Niceness 

impressions for each of the five images of each face identity. Each vertical line represents 

one face identity (N = 86). Each circle represents the average rating for one of the five images 

of each face identity. Face identities are ordered on the x-axes according to their average 

niceness impression. b) Parameter estimates (effect size and 95% confidence intervals 

calculated by weighted sample size) for impression accuracy within each individual image 

set, and the overall meta-analytic mean effect size (Spearman’s rho). c) Scatterplot of the 

association between actual niceness (on the Strengths and Difficulties Questionnaire: SDQ), 

and niceness impressions averaged across the five image sets. We plot the line of best fit and 

its confidence intervals (+- 95%).    

 

Individual-rater level accuracy for distributed images. We calculated an accuracy 

score for each participant by correlating their impressions of niceness with actual niceness 

(Figure 4a, Table 3a). These correlations (Fisher corrected) were significantly greater than 

zero, for each image set and averaged across the image sets, showing accuracy at the 
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individual-rater level (Table 3a). As a strict test of accuracy, we also examined the proportion 

of participants that formed significantly accurate impressions (i.e. Spearman’s rho: p < .05), 

based on the average distributed-image rating. Forty-nine percent of participants showed 

significant accuracy (Figure 4a). Therefore, significant accuracy found at the participant-

group level also held at the individual-rater level, at least for half of the raters.  

 

Table 3. Individual-rater level accuracy calculated from niceness impressions in a) Phase 1, 

distributed-image task, N = 47; and b) Phase 2, grouped-images task, N = 24; and 

distributed-image task, N = 23. We report the mean individual-rater level accuracy (rho and 

r) and one sample t-tests comparing the (Fisher transformed) correlations to zero.  

 Spearman’s rho  Pearson’s r 

Rater level accuracy M t(df) p  M t(df) p 

a) Phase 1 Image Set 1 .131 10.23(46) <.001  .117 8.77(46) <.001 

 Image Set 2 .138 10.87(46) <.001  .171 13.15(46) <.001 

 Image Set 3 .175 13.35(46) <.001  .199 15.16(46) <.001 

 Image Set 4 .069 4.84(46) <.001  .134 10.29(46) <.001 

 Image Set 5 .123 7.71(46) <.001  .165 9.56(46) <.001 

 Distributed-image Av  .200 16.03(46) <.001  .251 19.90(46) <.001 

b) Phase 2 Image Set 1 .152 7.25(22) <.001  .148 7.16(22) <.001 

 Image Set 2 .158 7.47(22) <.001  .192 9.50(22) <.001 

 Image Set 3 .160 7.17(22) <.001  .173 7.34(22) <.001 

 Image Set 4 .057 2.29(22) .032  .127 5.23(22) <.001 

 Image Set 5 .148 5.54(22) <.001  .184 6.45(22) <.001 

 Distributed-image Av  .190 7.07(22) <.001  .244 8.57(22) <.001 

 Grouped-images Av .165 7.13(23) <.001  .221 9.13(23) <.001 
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Figure 4. Participant-rater level accuracy (Spearman’s rho correlation) for niceness 

impressions in a) Phase 1, distributed-image task, N = 47; b) Phase 2, distributed-image task, 

N = 23; c) Phase 2, grouped-images task, N = 24. Each rater’s accuracy is represented by one 

vertical line. The dashed line represents the cut-off level for significantly accurate 

impressions at the individual level (i.e. Spearman’s rho: p < .05). 

 

Phase 2: Grouped-images accuracy 

Participant-group level accuracy for grouped images. For each face identity we 

averaged across participants’ niceness impressions and correlated these impressions with 

actual niceness. There was a medium, significant correlation between impressions of niceness 

and actual niceness (Table 2b), suggesting modest accuracy. We also compared accuracy 

between impressions from the grouped-images and distributed-image task. Accuracy for the 

grouped images was numerically greater than accuracy for any of the individual-image sets 

(Table 2b), but most of these differences were not significant (see Supplementary Materials 

Table S2). Thus, there was no strong evidence that being provided with a wider sample of 

faces increased the accuracy of niceness impressions. 
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Individual-rater level accuracy for grouped images. On average, participants formed 

accurate impressions of niceness (i.e. significantly greater than zero), although this accuracy 

was modest (Table 3b). Thirty-eight percent of participants formed significantly accurate 

impressions (i.e. Spearman’s rho: p < .05, Figure 4c). 

Individual-rater reliability in impression accuracy 

As a final question, we were interested in whether individual participants who were 

accurate in Phase 1 were also accurate in Phase 2. To examine intra-rater reliability, we 

correlated mean impression accuracy from the same task (i.e. distributed-image task) in the 

two phases. There was a large, significant correlation, Pearson’s r = .648, p < .001, 

suggesting that accuracy is fairly reliable for impressions of niceness.  

Summary 

We found that impressions of niceness were accurate for different images of the same 

child’s face, despite within-identity variability in impression of niceness. Impressions were 

accurate for the different images shown individually, and shown as a group, at both the 

participant-group and individual-rater level. We observed small to medium effect sizes, 

suggesting accuracy was modest.  

 

STUDY 2: Do shyness impressions show any accuracy?  

In Study 2 a new sample of participants completed the same procedure as in Study 1, 

but rated the faces for how shy they looked. We correlated shyness impressions with parental 

reports of shy behaviour for those same children (from here on referred to as “actual 

shyness”). 

Methods 

Participants. Forty-four adult participants (33 female, M = 21.7, SD = 6.0, range = 18 

– 40 years, 40 Caucasian) were recruited from the University of Western Australia. In Phase 
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1, all participants completed the distributed-images task. In Phase 2, participants either 

completed the distributed-images task again (N = 22), or completed the grouped-images task 

(N = 22). One additional participant was tested but excluded on the basis of incomplete data 

(data never analysed). 

Materials.  

Trait measure: Shyness. Data regarding actual shyness were collected for the same 

children as in Study 1. To measure actual shyness, we analysed parent responses on the 

Colorado Childhood Temperament Inventory (CCTI: Buss & Plomin, 1984; Rowe & Plomin, 

1977). Parents responded to 30 items regarding their child’s personality. Here, we only 

analysed scores from the five items that comprised the shyness scale (Buss & Plomin, 1984: 

responses to the other items were never analysed). Item examples from the shyness scale 

include, “child tends to be shy”, and, “child makes friends easily.” Parents responded to each 

item on a 5-point scale, ranging from 1 (not at all like this / strongly disagree) to 5 (a lot like 

this / strongly agree). Therefore, scores could range from 5-25 with higher scores indicative 

of shyer behaviours. The CCTI has good validity (Webster-Stratton & Eyberg, 1982) and 

reliability (shyness scale α = .88; Buss & Plomin, 1984). Here we also found good reliability 

for items comprising the shyness scale (α = .83). 

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). 

Results and Discussion 

Actual shyness. We used parent responses on the CCTI to index actual shyness (see 

Table 4 for descriptive statistics). The scale scores were slightly lower than norms reported 

elsewhere (Rowe & Plomin, 1997), indicating our sample showed less shyness than the 

normative sample. The scores were not normally distributed (most scores were in the lower 
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end of the distribution; Shapiro-Wilk (86) = .958, p = .007) and therefore, we report both 

parametric (Pearson’s r) and non-parametric (Spearman’s rho) measures of association, 

although they produce very similar results.  

 

Table 4. Descriptive statistics for actual shyness (shyness subscale from the CCTI) and 

shyness impressions in Phase 1 (distributed-image task) and 2 (distributed-image task and 

grouped-images task), averaged across participants. Note, criterion scores could range from 

5-25, and trait ratings from Phase 1 and 2 could range from 1-9. N = 86 face identities. 

  M SD Range Skew Kurtosis 

Criterion: Actual Shyness  10.9 4.0 5 - 21 0.40 -0.70 

Phase 1 Image Set 1 4.6 1.2 1.9 – 7.3 0.01 -0.51 

 Image Set 2 4.8 1.3 2.2 – 7.1 -0.11 -1.19 

 Image Set 3 4.6 1.3 1.7 – 7.2 0.03 0.26 

 Image Set 4 4.7 1.3 2.2 – 7.4  0.05 0.26 

 Image Set 5 4.6 1.4 1.5 – 7.5 -0.11 0.26 

 Distributed-image Av 4.7 0.8 2.7 – 6.9 -0.01 0.40 

Phase 2 Image Set 1 4.8 1.1 2.1 – 7.1 -0.43 0.07 

 Image Set 2 5.2 1.0 3.1 – 7.1 -0.13 -0.83 

 Image Set 3 5.0 1.2 2.1 – 7.7 -0.18 -0.47 

 Image Set 4 5.1 1.2 2.1 – 7.3 -0.32 -0.35 

 Image Set 5 4.9 1.1 2.1 – 7.5 -0.13 -0.21 

 Distributed-image Av 5.0 0.7 3.4 – 7.1  0.05 0.63 

 Grouped-images Av 4.8 1.1 2.3 – 8.0 0.17 0.14 
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Phase 1: Distributed-image accuracy 

Participant-group level accuracy for distributed images. Within each image set, we 

averaged shyness impressions across participants for each face and correlated these 

impressions with actual shyness (Table 4 for descriptive statistics and Figure 5a). Impressions 

of shyness showed relatively large within-identity variability (within-identity variability = 

1.43, between-identity variability = 0.58), and were not accurate for most image sets (Table 

5a). 

Next, we examined accuracy averaged across the distributed images (i.e. across the 

five image sets). There was a small, positive correlation between shyness impressions and 

actual shyness, although this correlation was not significant (Table 5a and Figure 5c). Meta-

analytical statistics (weighted by sample size) revealed almost identical results to the 

correlational analyses (Figure 5b): that is, no compelling evidence for accuracy. Results were 

similar for female and male faces (see Supplementary Materials Figure S2).   
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Table 5.  Spearman’s rho and Pearson’s r correlations between actual shyness and 

impressions of shyness, calculated from a) Phase 1, the distributed-image task; b) Phase 2, 

the distributed-image task and grouped-images task. All N = 86.  

  Spearman’s rho  Pearson’s r 

Participant group accuracy rho p  r  p 

a) Phase 1 Image set 1 -.099 .366  -.027 .806 

 Image set 2 .214 .050  .226 .036 

 Image set 3 -.066 .547  -.038 .725 

 Image set 4 .057 .602   .040  .713 

 Image set 5 .179 .098  .151 .165 

 Distributed-image Av .157 .148  .128 .242 

b) Phase 2 Image Set 1 -.086 .430  -.038 .731 

 Image Set 2 .271 .012  .301 .005 

 Image Set 3 -.027 .808  .020 .854 

 Image Set 4 .092 .398  .094 .390 

 Image Set 5 .213 .048  .168 .123 

 Distributed-image Av .170 .118  .180  .097 

 Grouped-images Av .126 .247  .117 .284 

 



                   A KERNEL OF TRUTH IN IMPRESSIONS 29 

 

Figure 5. Shyness impressions averaged across participants’ ratings in Phase 1: a) Shyness 

impression for each of the five images of each face identity. Each vertical line represents one 

face identity (N = 86). Each circle represents the average rating for one of the five images of 

each individual. Face identities are ordered on the x-axes according to their average shyness 

impression. b) Parameter estimates (effect size and 95% confidence intervals calculated by 

weighted sample size) for impression accuracy within each individual image set, and the 

overall meta-analytic mean effect size (Spearman’s rho). c) Scatterplot of the association 

between actual shyness (from the Colorado Childhood Temperament Inventory: CCTI), and 

shyness impressions averaged across the five image sets. We plot the line of best fit and its 

confidence intervals (+- 95%).  

 

Individual-rater level accuracy for distributed images. For individual raters, 

impressions of shyness were accurate for some image sets but not for others (Table 6a). 

When impressions were averaged across the image sets, accuracy was significantly greater 

than zero, suggesting there may be some weak accuracy at the average level (Table 6a). 
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However, only seven percent of participants formed significantly accurate impressions (i.e. 

Spearman’s rho: p < .05, Figure 6a) when averaged across impressions of the distributed 

images. Thus, the balance of evidence suggests that if there is any accuracy for impressions 

of shyness, it is very modest and only for a small number of participants.  

 

Table 6. Individual-rater level accuracy calculated from shyness impressions in a) Phase 1, 

distributed-image task (N = 44); and b) Phase 2, grouped-images task (N = 22) and 

distributed-image task (N = 22). We report the mean individual-rater level accuracy (rho and 

r) and a one-sample t-test comparing the (Fisher corrected) correlations to zero.  

 Spearman’s rho  Pearson’s r 

Rater level accuracy M t(df) p  M t(df) p 

a) Phase 1 Image Set 1 -.039 2.98(43) .005  -.017 1.25(43) .220 

 Image Set 2 .140 10.47(43) <.001  .146 10.15(43) <.001 

 Image Set 3 -.033 2.18(43) .035  -.024 1.59(43) .119 

 Image Set 4 .022 1.50(43) .140  .022 1.44(43) .158 

 Image Set 5 .113 9.74(43) <.001  .102 8.58(43) <.001 

 Distributed-image Av .087 6.11(43) <.001  .085 6.10(43) <.001 

b) Phase 2 Image Set 1 -.047 2.25(21) .035  -.024 1.14(21) .266 

 Image Set 2 .144 7.60(21) <.001  .158 8.29(21) <.001 

 Image Set 3 -.009 0.49(21) .633  .008 0.36(21) .723 

 Image Set 4 .049 2.41(21) .025  .052 2.60(21) .017 

 Image Set 5 .104 5.33(21) <.001  .095 4.78(21) <.001 

 Distributed-image Av  .100 4.62(21) <.001  .107 5.28(21) <.001 

 Grouped-images Av .067 2.28(21) .033  .072 2.54(21) .019 
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Figure 6. Rater-level accuracy (Spearman’s rho) for shyness impressions in a) Phase 1, 

distributed-image task, N = 44; b) Phase 2, distributed-image task, N = 22; c) Phase 2, 

grouped-images task, N = 22. Each rater’s accuracy is represented by one vertical line. The 

dashed line represents the cut-off level for accurate impressions at the individual level (i.e. 

Spearman’s rho: p < .05).  

 

Phase 2: Grouped-images accuracy.  

Participant-group level accuracy for grouped images. There was a non-significant 

positive correlation between actual shyness and shyness impressions (Table 5b). Impressions 

from the grouped images were not significantly more accurate than impressions from each of 

the image sets in the distributed-image task, and the differences in accuracy were not 

consistently in the expected direction (see Table 5 and Supplementary Materials Table S3).  

Individual-rater level accuracy for grouped images. On average, there was a small, 

positive correlation between shyness impressions and actual shyness. Albeit modest, this 

correlation was significantly greater than zero (Table 6b). Only eighteen percent of 
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participants formed significantly accurate impressions (Spearman’s rho: p < .05, Figure 6b).  

Individual-rater reliability in impression accuracy.  

To examine reliability, we correlated mean accuracy from the same task (i.e. 

distributed-image task) in the two phases. There was a large, significant correlation, 

Pearson’s r = .499, p = .018, suggesting that there is some reliability in individual-rater level 

accuracy of shyness impressions. This result suggest that the rank order of participants’ 

accuracy was consistent, although shyness impressions were not generally accurate. 

Summary 

We did not find compelling evidence for accurate impressions of shyness. Shyness 

impressions were not accurate for most image sets, although some individual raters showed 

very modest accuracy for some image sets. It is possible that impressions of shyness were not 

consistently accurate across the image sets, because shyness impression ratings varied across 

the different images of the same individual. Thus, image variability may be responsible for 

the lack of accuracy in shyness impressions. 

 

General Discussion 

In Study 1, we found modest accuracy for adults’ impressions of niceness from 

children’s faces. Children whose parents reported them as behaving more nicely were also 

perceived as looking like nicer children, as compared to their counterparts. Impressions were 

accurate regardless of whether different images of the same child’s face were presented 

individually or simultaneously as a group, and at both the participant-group and individual-

rater level. For the first time, these results demonstrate that impressions of niceness can be 

accurate for different ambient images of the same person, indicating that niceness accuracy 

can withstand some degree of variability in appearance (e.g. Jenkins et al., 2011; Sutherland, 

Young, et al., 2017; Todorov & Porter, 2014). These results contribute to the current debate 
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surrounding the accuracy of impressions (e.g. see Bonnefon, Hopfensitz, & De Neys, 2015), 

and suggest modest accuracy for impressions of niceness from children’s faces.  

Our results are consistent with evidence for modest accuracy for similar valence-

related traits inferred from adult faces. For example, accuracy has been found in judgments of 

trustworthiness (Slepian & Ames, 2016; Stirrat & Perrett, 2010), honesty (Bond et al., 1994; 

Zebrowitz et al., 1996) and aggressiveness (Short et al., 2012; Zilioli et al., 2015) from 

images of adult faces taken in the lab (but see Rule et al., 2013). More recently, there has also 

been evidence for a degree of accuracy in impressions of trustworthiness from standardized 

images of children’s faces (Li et al., 2017, r = .26). Our results contribute to this growing 

body of evidence for accuracy in impressions, and suggest there may indeed be a link 

between children’s facial appearance and reported nice behaviour, in an ecologically valid set 

of ambient images.   

In Study 2, we found no compelling evidence for accurate impressions of shyness. 

Impressions were not accurate for most image sets, potentially because shyness impressions 

varied substantially across different images of the same child’s face (i.e. within-identity 

variability = 1.43). At most, a very small number of individual participants formed accurate 

impressions of shyness, but only for some images. Furthermore, the size of these effects was 

very small.  

Why might impressions of niceness be accurate? 

There are several possible explanations which could account for a degree of accuracy 

in niceness impressions, and teasing these accounts apart represents an important future 

direction. First, from an evolutionary perspective, people may have adaptive mechanisms that 

are sensitive to intrinsically valid cues of niceness. For example, accurately inferring niceness 

from stranger children’s faces may be adaptive from a survival perspective. That is, it would 

be adaptive to keep one’s offspring away from “naughty children” who might disobey rules, 
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seek danger, and threaten the safety of offspring. Alternatively, the ability to accurately 

detect niceness may be over-generalised from inferring traits related to trustworthiness in 

adult faces. Impressions of niceness and trustworthiness are highly similar for children’s 

faces, and are both conceptualized as the primary valence dimension in models of first 

impressions (see Collova et al., 2019).  It is also possible that accurately inferring niceness 

from children’s faces would enhance one’s own reproductive success through optimising 

mate selection for one’s offspring. Among hunter-gatherer societies, parents played (and 

often continue to play) an important role in arranging marriages for their offspring 

(Apostolou, 2007, 2010; Buunk, Park, & Dubbs, 2008). Critically, these marriages were 

typically arranged during childhood. Even when arranged marriages were not the norm, it 

was necessary for people to obtain their parents’ approval for partner selection. In this 

context, parents’ influence over a child’s mate choice has a strong evolutionary history 

(Buunk et al., 2008). Interestingly, parents show a preference for their children’s partners to 

have characteristics that signal parental investment and in-group cooperation (Buunk et al., 

2008). Here, our results could suggest that impressions of niceness from children’s faces may 

signal these caring and protective traits. Of course, it would also be adaptive to conceal any 

valid signals of deceptiveness, and so there may be an upper limit to this accuracy. 

A second possible explanation, is that impressions of niceness from children’s faces 

are accurate because of self-fulfilling prophecy effects. That is, children who look like they 

are nice might be treated more positively, and therefore end up behaving in ways that 

increase the accuracy of this positive impression. Here, we did not find any evidence of a 

self-fulfilling prophecy effect based on age. However, our study was not designed to 

specifically test for this effect: we did not track appearance or behaviour over time, and 

moreover, the age distribution of the children in the photographs was relatively limited.  

Previous evidence is suggestive of self-fulfilling prophecies for similar valence-related traits 



                   A KERNEL OF TRUTH IN IMPRESSIONS 35 

such as honesty (Zebrowitz, et al., 1996) and trustworthiness (Li et al., 2017). For example, 

Li et al (2017) found that children who were perceived as more trustworthy became more 

trustworthy one year later, as compared to their untrustworthy looking counterparts, and that 

this effect was mediated by the peer-acceptance of those children.  If the accuracy we 

observed was due to a self-fulfilling prophecy effect, this result would suggest that treatment 

by others prior to primary school (i.e. 4-11 years old) is sufficient to affect behaviour. Any 

attempts to reduce such effects would therefore need to take place relatively early in 

development. Furthermore, a self-fulfilling prophecy effect could explain the accuracy in 

impressions of trustworthiness from adult faces (e.g. Bond et al., 1994). That is, children who 

are perceived as nice may be treated positively, and therefore grow up to become trustworthy 

adults.  

It is also possible that impressions of niceness were accurate because of the nature of 

the images we used. To source the images, parents were encouraged to send in the five most 

recent images of their child, and most parents sent in digital images that they had already 

taken on their phone. It is possible that these ambient images capture more valid information 

about behaviour and personality than face images taken in the lab under controlled 

conditions, which the majority of accuracy studies have used (cf. Alaei & Rule, 2019; Foo et 

al., 2019; Li et al., 2017; Penton-Voak et al., 2006; Pound, Penton-Voak, & Brown, 2007; 

Pound et al., 2008; Rhodes et al., 2013; Stirrat & Perrett, 2010; Sutherland et al., 2018). For 

example, nicer children might be more likely to smile for their parent’s photograph, or more 

likely to be naturally captured smiling, than children who are less nice. In this context, using 

ambient images may better capture the natural behavioural tendencies of children, and 

therefore increase the availability of valid signals of personality. In support of this idea, 

Naumann, Vazire, Rentfrow, and Gosling (2009) found that impressions of full-body 

photographs were more accurate when targets were photographed with a spontaneous pose 
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and facial expression, than when their pose and expression were controlled. However, in 

contrast, Dumas and colleagues (2001) found that adults’ impressions of competent and 

dysfunctional children were equally accurate for standardized images and unstandardized 

images of those same children. Future research could compare the accuracy of impressions 

from ambient images to impressions from controlled and standardized images, to investigate 

whether valid signals are better captured by one of these stimuli types (we return to this point 

later).  

Why might impressions of shyness not be accurate?  

It is possible that there was no compelling evidence for accurate impressions of 

shyness because of the limited range of children’s actual shyness scores. Our sample showed 

lower mean shyness and slightly less variation, than norms for this scale (c.f. Rowe & 

Plomin, 1977), possibly because our recruitment method favoured more outgoing participants 

(i.e. parents and children who were active volunteers for science experiments in our lab, and 

who willingly provided photographs). It is possible that with a wider sample of scores 

(ideally, higher shyness) impressions would have been more accurate. Nevertheless, we did 

observe significant accuracy for impressions of niceness, despite a similarly limited range of 

actual niceness scores. So alone, the range of actual shyness scores cannot fully account for 

the limited evidence of accuracy for shyness impressions.  

The characteristics of the face stimuli used might account for why we did not observe 

strong evidence for accurate impressions of shyness. Shyness is an important trait related to 

children’s behaviour with strangers. Here, differences in the environmental contexts in which 

the images were taken (e.g. a photograph taken of a child in their home versus on their first 

day at school), might have obscured differences in the shyness of the children themselves. 

Indeed, we found considerably high within-identity variability in impressions of shyness as 

compared to niceness, suggesting that children may have displayed varying levels of shyness 
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across the different images. In this context, it is possible that our results reflect detection of a 

temporary state in children, as opposed to shyness as an enduring trait. That is, adults may 

have accurately detected a state of shyness that was specific to the context of each image (e.g. 

signalled by temporary facial emotional expressions), rather than unreliably detecting shyness 

as a trait impression across different images of the same child.  

Finally, impressions of shyness might not have been accurate because these 

impressions may be less likely to influence behaviour towards children as compared to 

niceness. That is, adults might reinforce nice behaviours in children who look nice, but not 

necessarily reinforce shy behaviours in children who look shy. Indeed, hypothetical 

behaviour is more influenced by faces manipulated for niceness than shyness (Collova et al., 

2019), suggesting that judgments of niceness may be more powerful in influencing actual 

behaviour. Thus, while a self-fulfilling prophecy effect might account for a relationship 

between appearance and nice behaviour, it might not have the same effect for shyness.  

Limitations  

One potential limitation of our study, is that parents may have been biased when 

selecting the photographs or when reporting actual niceness/shyness. For example, parents 

who report their child as being nicer might also choose nicer looking photographs of their 

child, consistent with a social-desirability response bias. However, there are a number of 

reasons why we believe this bias is unlikely to have driven our observed accuracy for 

niceness. First, our results are consistent with other research which has also found modest 

accuracy for impressions of niceness/trustworthiness using images of children taken by a 

stranger, and using child-peer judgments of actual trustworthiness as the criterion (Li et al., 

2017). Second, the SDQ scale which we used to measure actual niceness is well-established 

(Hawes & Dadds, 2004). Critically, this scale shows inter-rater agreement between parent 

and teacher reports (Stone et al., 2010), suggesting that parents tend to answer this 
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questionnaire honestly. Finally, if response biases were a problem, impressions of shyness 

would have correlated with actual shyness, as impressions of shyness are negatively valanced 

for children (Collova et al., 2019). If parents had been motivated to portray their child as less 

shy (both in the photographs and in the questionnaire), then we would have observed a 

correlation between impressions of shyness and actual shyness, which is not what we found.   

In summary, it is unlikely that our results can be entirely attributed to parental 

response biases. Nevertheless, it is interesting to consider what our results would mean if 

parental biases do contribute. Of course, the effects found here would no longer reflect valid 

cues to niceness in the face itself. However, this effect would have significant consequences 

in the world as it would suggest that some parents may be systematically and consistently 

choosing photos of their child that might help them gain positive life outcomes. For example, 

the images that a parent chooses to share of their child could impact other adults’ 

expectations about how popular or intelligent that child is (Clifford & Walster, 1973). In this 

context, parents’ selection of positive (or negative) images could have serious social 

consequences for children, and may lead to self-fulfilling prophecies effects, as discussed 

above. Indeed, in everyday life parents often share images of their child online and so our 

finding is important even if some element of bias was involved.  

Future directions   

We found that impressions of niceness were accurate for different images of the same 

child’s face. This finding could suggest that the faces in the images consistently contained 

valid cues of niceness. An important question for future research will be to consider what 

these valid cues might be. Potential candidates include emotional expression (e.g. happiness, 

sadness, anger), facial attractiveness and babyfaceness, which holistically cue impressions of 

niceness (Collova et al., 2019). For example, children who behave more nicely might also 

have a face structure that resembles a happy expression (e.g. a high set brow, or an upward 
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turn in their lips). Alternatively, it is possible that emotional expressions were consistently 

captured across different images. For example, for our sample of faces, nice children might 

have been more likely to be naturally captured with a happy expression across multiple 

images, as discussed above. Likewise, children who behave less nicely might have been more 

likely to be captured with an angry or sad expression. For our sample of faces, most children 

were smiling, and impressions were generally positive (niceness rating in Phase 1: M = 5.5). 

Thus, it is also possible that subtle variations in happy expressions signalled actual niceness, 

such as sensitivity to genuine versus posed smiles (e.g. see McLellan, Johnston, Dalrymple-

Alford, & Porter, 2010; Miles & Johnston, 2007), or smile intensity (e.g. Oosterhof & 

Todorov, 2009; Schmidt, Levenstein & Ambadar, 2012).    

Impressions of shyness were significantly accurate for some images, but not for other 

images of the same children, suggesting that valid cues may have been better captured in 

those images. For our sample of faces, it is possible that structural facial cues might subserve 

accuracy in shyness, and that these cues were not consistently captured across the different 

images. For example, facial width-to-height ratio (fWHR) is linked to impressions of shyness 

(Collova et al., 2019) and the development of shy behaviour (Arcus & Kagan, 1995; 

Zebrowitz, Franklin, & Boshyan, 2015) in children, and varies across different images of the 

same person (Kramer, 2016). If the cues that are valid signals to shyness are more influenced 

by variable image properties than the cues that provide valid signals to niceness (e.g. 

consistent genuine smiles), this difference could account for why we observed accuracy for 

impressions of niceness but not shyness. Our results here establish a foundation for future 

research into the valid cues of niceness and shyness impressions, and how these cues might 

be impacted by variable image characteristics.  

Results from Study 2 suggest that accurate impressions may not generalize to all 

images of a person, because impressions can change across different images. This result is 
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consistent with evidence that impressions do vary across different images of the same person 

(Jenkins et al., 2011; Sutherland, Young, et al., 2017; Todorov & Porter, 2014) and highlight 

the importance of considering the stimuli used in accuracy studies. For example, if we had 

randomly sampled images from Image Set 3, we would have concluded there was no strong 

evidence for accurate impressions of shyness. However, if we had sampled images from 

Image Set 2, we would have found significant accuracy. To date, accuracy studies have 

measured impressions using a single face image of a person (e.g. Bond et al., 1994; Foo et al., 

2019; Graham et al., 2016; Haselhuhn & Wong, 2011; Li et al., 2017; Porter et al., 2008; 

Slepian & Ames, 2016; Stillman et al., 2010; Sutherland et al., 2018; Talamas, Mavor, & 

Perrett, 2016; Zebrowitz & Rhodes, 2004), with mixed evidence for accuracy. Our results 

demonstrate that some images may better capture valid cues than other images, potentially 

accounting for the inconsistency in accuracy results. Going forward, the field of person 

perception should consider whether the accuracy observed for one image of a person can 

generalize to other images of that same person, particularly for ambient images. Collecting 

this data will shift the measurement from image accuracy to person accuracy, and generate 

more valid estimates of impression accuracy.  

To our knowledge, we present the first study to investigate impression accuracy 

across multiple photographs of the same person presented as a group, at the same time. In 

Study 1, where accuracy for niceness impressions was robust, impressions of grouped images 

were numerically but not significantly greater than of any individual image alone. In Study 2, 

where evidence of shyness accuracy was weak, there was no evidence that providing grouped 

images increased accuracy relative to the individual images, possibly because any valid 

signals of shyness were not consistently captured across all individual face images. Together, 

these results provide no strong evidence that impressions from grouped images of the same 

person are more accurate than impressions from any single image. Nevertheless, future 
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research (with a larger sample size of faces) should systematically test whether providing 

more images of the same person enhances accuracy, which we examined for the first time 

here. When making judgments from faces in everyday life people are likely to use more 

information than is available in a single photograph. Interestingly, being provided with 

greater variability in face information enhances accuracy on other judgments from faces, such 

as identity (Baker, Laurence, & Mondloch, 2017; Ritchie & Burton, 2017), and may have a 

similar effect for trait accuracy. 

 It would also be interesting to examine impression accuracy for videos of children, 

which may provide more information about face variability than still images (e.g. dynamic 

facial expressions: for a review see Krumhuber, Kappas & Manstead, 2013).  Indeed, there is 

evidence for modest accuracy in impressions inferred from short video clips, or ‘thin slices of 

personality’, of adults (Ambady & Rosenthall, 1992; Borkenau, Mauer & Riemann 2004) and 

children (e.g. Tackett, et al., 2016). In particular, videos might capture any potential valid 

signals of shyness that may have been missed by the still images used here. Shyness is largely 

behaviour dependent, and here we found that shyness impressions varied substantially across 

different images of the same child. It would also be interesting to test whether our finding of 

modest accuracy for niceness generalises to impressions of adult faces, which may vary more 

in appearance than child faces (e.g. because of variations in makeup, facial hair, and so on).  

Finally, although we found evidence of accuracy for niceness impressions, it is 

important to recognize the modest size of these effects. At the participant-group level, the 

percentage of variance shared between perceived niceness and actual niceness ranged from 

1% to 9% (rho = .094 to .297). At the individual-rater level, roughly 50% of participants 

formed significantly accurate impressions of niceness, which is substantially greater than 

other studies investigating individual-rater level accuracy (e.g. Foo et al., 2019: 14-18%; 

Sutherland et al., 2018: 0-18%). However, the average individual-rater level effect size for 
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accuracy was also small (rho = .07 to .20). Considering these very modest effects, our results 

certainly do not suggest that people should rely on their first impressions of children’s faces. 

Using first impressions is especially problematic when more valid information is available, 

such as individual behaviour (Hooper et al., 2018) or overall social norms (Olivola & 

Todorov, 2010). Nevertheless, these effect sizes are comparable to those found generally 

across the field of psychology (see Gignac & Szodorai, 2016; Richard, Bond Jr, & Stokes-

Zoota, 2003; Schäfer & Schwarz, 2019), and can be considered medium to large in the 

context of psychological research (Funder & Ozer, 2019). So, it is still theoretically important 

that there is a link between adults’ impressions of niceness from children’s faces, and the 

reported behaviour of those children.   

Conclusions  

We found modest accuracy for adults’ impressions of niceness in an ecologically 

valid set of naturalistic child face stimuli. Children who were perceived as looking like nicer 

children also scored higher on our measure of actual niceness (parent responses to well-

established, pro- and anti-social behavioural questions). Moreover, impressions of niceness 

were accurate across different images of the same child’s face, despite considerable within-

identity variability in those impressions. In contrast, there was no compelling evidence for 

accurate impressions of shyness. These results contribute to the current theoretical debate 

surrounding impression accuracy, and reveal a relationship between niceness impressions of 

children’s faces, and the behavior of those children. These results invite future research into 

the cues and causal mechanisms underlying this accuracy.   
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Supplementary Material 

 

Figure S1. Study 1: Scatterplot of the association between actual niceness (on the Strengths 

and Difficulties Questionnaire: SDQ), and niceness impressions averaged across the five 

image sets for female (yellow, N = 48) and male (purple, N = 38) faces. We plot the line of 

best fit and its confidence intervals (+- 95%). Both female and male faces were evenly 

distributed across the line of best fit. 
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Table S1.   

Study 1: Pearson’s r correlations between actual niceness and niceness impressions from a) 

Phase 1, the distributed-image task and b) Phase 2, the distributed-image task and grouped-

images task. Analyses were controlling for face sex.  

  Controlling for face 

sex (N = 86) 

a) Phase 1 Image set 1 r = .189  

p = .083 

 Image set 2 r = .287 

p = .008 

 Image set 3 r = .360  

p < .001 

 Image set 4 r = .233 

p = .032 

 Image set 5 r = .268  

p = .013 

 Individual image Av.  r = .325 

p = .002 

b) Phase 2 Grouped images Av. r = .359 

p < .001 

 Distributed image Av.  r = .313 

p = .004 
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Table S2.  

Study 1: Significance tests (Fisher Z transformation; Steiger, 1980) comparing niceness 

accuracy (measured as Spearman’s rho and Pearson’s r) between the grouped images and 

distributed image sets, from Phase 2. All N = 86.  

 Spearman’s rho  Pearson’s r 

Compared to Grouped-images Av z p  z p 

Phase 2 Image set 1 0.63 .528  1.74 .082 

 Image set 2 0.58 .562  0.98 .327 

 Image set 3 0.41 .682  0.88 .379 

 Image set 4 2.39 .017  2.62 .009 

 Image set 5 0.53 .597  1.16 .246 
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Study 1: Are impressions accurate for images rated as most/least nice?  

We wanted to determine whether parental biases in image selection might have 

accounted for our observed accuracy. Any potential positivity bias in parents’ selection 

should be least pronounced for images rated as least nice. That is, although parents may have 

been motivated to select some positive images of their child, they probably also chose at least 

one less positive image. In contrast, it is unlikely that any parents would have been motivated 

to select negative images. If biases were a problem, then we might have observed a larger 

correlation between impression of niceness and actual niceness for the images rated as most 

nice, as compared to the images rated at least nice. We examined whether impressions of 

niceness were more accurate for the image of each child which was rated as most nice, as 

compared to least nice. For images rated as most nice, there was a significant correlation 

between niceness impressions and actual niceness (Pearson’s r = .307, p = .004). However, 

this correlation was not significantly greater than the correlation for images rated as least nice 

(Pearson’s r = .344, p = .001; Fisher’s z = 0.39, p = .694). Thus, it seems unlikely that 

parental biases in image selection could fully account for our observed accuracy.  

 

 

 

 

 

 



 5 

 

Figure S2. Study 2: Scatterplot of the association between actual shyness (from the Colorado 

Childhood Temperament Inventory: CCTI), and shyness impressions averaged across the five 

image sets for female (yellow, N = 48) and male (purple, N = 38) faces. We plot the line of 

best fit and its confidence intervals. (+- 95%).  Both female and male faces were evenly 

distributed across the line of best fit. 
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Table S3.  

Study 2: Significance tests (Fisher Z transformation; Steiger, 1980) comparing shyness 

accuracy (measured as Spearman’s rho and Pearson’s r) between the grouped images and 

distributed image sets, from Phase 2. All N = 86.  

 Spearman’s rho  Pearson’s r 

Compared to Grouped-images Av z p  z p 

Phase 2 Image set 1 2.10 .040  1.44 .150 

 Image set 2 -1.40 .161  -1.72 .086 

 Image set 3 0.94 .347  0.95 .172 

 Image set 4 0.30 .761  0.21 .831 

 Image set 5 -0.80 .423  -0.48 .629 
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