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Abstract The current study examined how children with

Autism Spectrum Disorders (ASD) could selectively trust

others based on three facial cues: the face race, attractiveness,

and trustworthiness. In a computer-based hide-and-seek game,

two face images, which differed significantly in one of the

three facial cues, were presented as two cues for selective trust.

Children had to selectively trust the own-race, attractive and

trustworthy faces to get the prize. Our findings demonstrate an

intact ability of selective trust based on face appearance in

ASD compared to typical children: they could selectively trust

the informant based on face race and attractiveness. Our results

imply that despite their face recognition deficits, children with

ASD are still sensitive to some aspects of face appearance.

Keywords Autism spectrum disorders � Face
appearance � Selective trust � Race � Attractiveness �
Trustworthiness

Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental

disorder characterized by social deficits, stereotyped

behaviors, restricted interests, and some cognitive

dysfunctions. As an important aspect of social life, chil-

dren’s trust behavior experiences tremendous change in

preschool years (e.g., Vanderbilt et al. 2011). Yet abnormal

trust behavior has been recently observed in children with

ASD: compared with typically developing (TD) children,

children with ASD tend to display a trust bias towards

others: they are less likely to distrust others when repeat-

edly deceived (Yi et al. 2013, 2014). A key aspect of

children’s trust behavior is the selective trust, noted as

children’s preference for reliable and accurate informants

over unreliable and inaccurate ones (e.g., Clement et al.

2004; Harris 2007). Previous literature on selective trust in

TD children has shown that in preschoolers years, children

develop the selective trust based on several social cues,

such as their relationship with informants (Corriveau and

Harris 2009), informants’ past reliability (Corriveau and

Harris 2009; Koenig and Harris 2005), informants’ confi-

dence level (Jaswal 2004; Jaswal and Neely 2006), and

informants’ intentions and deceptive history (Lee and

Cameron 2000; Mascaro and Sperber 2009; Vanderbilt

et al. 2011). However, very little is known about how

selective trust develops in children with ASD. The current

study was designed to examine the selective trust based on

face appearance in children with ASD, in comparison with

TD children.

The current study sheds light on the selective trust based

on face appearance, given that human faces could provide

plenty of social information and thus have powerful

influence on social judgment (Todorov et al. 2013;

Zebrowitz and Montepare 2008). Adults and children could

infer character traits, such as trustworthiness, competence,

and dominance, after brief exposure to the faces (Cogsdill

et al. 2014; Todorov et al. 2009). Facial features of interest

in our study included race, attractiveness, and trustwor-

thiness, which have great influence on interpersonal

& Li Yi

yilipku@pku.edu.cn

1 Department of Psychology, Sun Yat-sen University, 135

Xingang West Road, Guangzhou 510275, Guangdong, China

2 Qingdao Autism Research Institute, 7 Jinsong Seven Road,

Qingdao 266000, Shandong, China

3 Department of Psychology and Beijing Key Laboratory of

Behavior and Mental Health, Peking University, 5 Yiheyuan

Road, Beijing 100871, China

123

J Autism Dev Disord

DOI 10.1007/s10803-016-2761-1

http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-016-2761-1&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-016-2761-1&amp;domain=pdf


interaction and trust behavior. First, face race is such

important grouping information that people process own-

and other-race faces differently as early as infancy (i.e.,

other race effect, Walker and Tanaka 2003). People show

in-group favoritism, the tendency to cooperate with in-

group members more than out-group members (e.g.,

Masuda and Fu 2015; Zebrowitz et al. 2007), and the

preference to trust people from their own race (e.g., Kinzler

et al. 2011; Uslaner2002). Second, attractiveness is also a

very important characteristic of human faces that can

influence our trust behavior toward others. For example,

preschool children were found to selectively endorse

information from attractiveness informants (Bascandziev

and Harris 2014). Third, trustworthiness, by definition, is

directly related to trust behavior by providing the initial

trustworthy information to form the first impression of a

stranger. Children and adults could evaluate trustworthi-

ness from facial appearance to infer persons’ trait (Cogsdill

et al. 2014). Poor evaluation of trustworthiness—trusting

an untrustworthy individual or mistrusting a trustworthy

one—could lead to negative consequences in social inter-

action, such as losing opportunities for cooperation (Bzdok

et al. 2011). Therefore, the ability to selectively trust

informants according to face race, attractiveness, and

trustworthiness is crucial in social life. Considering the

impairments of social interaction in ASD, it’s of great

significance to examine whether children with ASD retain

the ability to use these three face attributes to behave

selective trust.

However, it’s generally believed that individuals with

ASD have abnormalities in recognizing and scanning faces

according to prior studies (e.g., Klin et al. 2002; Pelphrey

et al. 2002). Yet some recent studies show that some aspect

of human faces, the face race information, has been pre-

served in individuals with ASD (Yi et al. 2015, 2016).

Therefore, the present study aimed to examine whether

children with ASD could selectively trust others according

to subtle differences in facial appearance. To date, only one

study has investigated the relationship between selective

trust and facial features in ASD: using the classic trust

game paradigm, Ewing and colleagues found that both

ASD and TD children could discriminate trustworthy and

untrustworthy faces, but only TD children’s trust behavior

was influenced by these facial cues (Ewing et al. 2014).

The present study aimed to examine if children with

ASD and their age- and ability-matched TD peers could

selectively trust the informants based on the face appear-

ance. We employed a developmentally appropriate, com-

puter-based hide-and-seek game, adapted from the classic

selective trust task, which asks children to make the

selective trust decision based on the different personal

traits of two informants (e.g., Clement et al. 2004). In our

study, we asked children to find a prize based on multiple

facial cues, that is, the face race, attractiveness, and trust-

worthiness. We presented on the computer each time a pair

of two face images corresponding to two trust choices,

which differed significantly in one of the three dimensions

of facial cues. In order to correctly find the prize, children

had to selectively trust the own-race, attractive, and trust-

worthy faces other than other-race, unattractive, and

untrustworthy ones.

Method

Participants

Participants, including 30 children with ASD

(4.8–8.2 years, M = 6.13, SD = 0.81) and 30 typical peers

(5.0–7.0 years, M = 5.86, SD = 0.65), were recruited

from a special school for children with ASD and a normal

school in Qingdao, China (see Table 1). Children with

ASD were all previously diagnosed by professional clini-

cians and all met the diagnostic criteria of ASD according

to DSM-IV-TR (APA 2000). Since the Autism Diagnostic

Observation Schedule (ADOS; Lord et al. 2000) and the

Autism Diagnostic Interview-Revised (ADI-R; Lord et al.

1994) have not been officially validated and widely adop-

ted in China, the diagnosis of children with ASD was

confirmed by the Chinese version of Autism Spectrum

Quotient: Children’s version (AQ-Child; Auyeung et al.

2008), the Social Responsive Scale (SRS; Constantino and

Gruber 2002), and the Social Communication Question-

naire (SCQ; Rutter et al. 2003). TD children were matched

with the ASD group by the chronological age, the non-

verbal IQ scores (measured by the Raven test), and the

verbal mental age (VMA, computed from the scores of

Peabody Pictorial Vocabulary Test, PPVT).

Material

A total of 60 female face pictures were used in the formal

experiment, representing three dimensions of facial cues:

race, attractiveness, and trustworthiness. The 60 faces

formed 30 pairs, 10 of which differed in one dimension.

The 30 pairs of female cue face pictures were selected from

a set of 97 Chinese adult female faces, based on results

from a pilot study. In addition, 6 Chinese female faces and

6 attractiveness-matched Chinese male faces were selected

to be used as practice stimuli. All pictures were morphed

into gray oval shapes and other features like hair and ear

were removed (Fig. 1).

We asked 40 university students to rate the attractive-

ness of original 75 face pictures in a 7-point likert scale.

Ten of the highest rated face pictures (M = 4.50,
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SD = 0.46) and ten of the lowest rated face pictures

(M = 2.08, SD = 0.14) were selected and paired randomly

to generate the 10 pairs of faces in the attractiveness con-

dition, t(18) = 15.95, p\ .001. The remaining 55 pictures

plus with 22 new pictures were rated by another 40 stu-

dents in trustworthiness. The 10 highest rated (M = 4.49,

SD = 0.21) and 10 lowest rated faces (M = 2.89,

SD = 0.20) were paired randomly to serve as the stimuli in

the trustworthiness condition, t(18) = 17.55, p\ .001. For

the race attribute condition, 10 Chinese and 10 Caucasian

female face pictures were selected and matched in attrac-

tiveness, t(18) = 0.32, p = .755, and trustworthiness,

t(18) = 0.43, p = .675. The location of the two pictures

(left or right) was counterbalanced throughout trials.

Procedure

In the practice, children were asked to participate in a hide-

and-seek game in which they needed to find a hidden candy

in one of the two boxes. In the game, the experimenter

placed two face photos (one male and one female) on the

top of the two boxes separately, saying ‘‘this person says

the candy is here, and this person says the candy is here’’.

Children were then asked to guess where the candy was.

No feedback was provided. After 3 trials of practice,

children were asked to play the same game on the com-

puter. Two boxes with one face picture above each were

presented on the screen (as in Fig. 1). Each practice con-

tained three trials and no feedback was given in the com-

puter practice block.

The formal experiment followed the same procedure as

the computer practice, except that children were provided

with feedback of their choice (Fig. 1). Each pair of faces

represented one of the following contrasts: own- vs. other-

race faces, attractive vs. unattractive faces, and trustworthy

vs. untrustworthy faces. If children chose the boxes below

the own-race faces, the attractive faces, or the trustworthy

faces, a candy feedback would be given to indicate chil-

dren’s correct choice (Fig. 1a). Otherwise, an empty box

would appear on the screen indicating their failure of

finding the candy (Fig. 1b). The formal experiment con-

sisted of 30 trials, with 10 trials for each condition.

Table 1 Participant characteristics in each group

N Male/

female

Mean age

in years (SD)

NVIQa raw

score (SD)

Standardized

NVIQ (SD)

PPVT (SD) VMA (SD)

ASD 30 26/4 6.13 (0.81) 27.43 (7.61) 101.30 (12.76) 85.77 (20.81) 6.63 (1.07)

TD 30 26/4 5.86 (0.65) 24.50 (5.84) 97.23 (8.94) 90.37 (21.36) 7.00 (1.02)

Difference

(t test)b
ASD vs. TD N/A N/A 0.27 2.93 4.07 -4.60 -0.37

a IQ was measured by the Combined Raven Test (CRT-C2)
b p[ .05

Fig. 1 Samples of a single trial

in the race condition: a correct

choice with a candy feedback

(a) and an incorrect choice with

an empty box feedback (b)
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Results

Children scored 1 if they made a correct choice, and 0 if their

choice was incorrect. Accuracy, as shown in Fig. 2, was

computed as the number of correct choices divided by the

total number of trials. We used one-sample t tests to compare

the accuracies with the chance level (50 %) for each group

and condition. Results showed that both groups’ performance

was significantly above chance (50 %) in the race condition,

ASD, M = 0.61, SD = 0.18, t(29) = 3.27, p = .003; TD,

M = 0.65, SD = 0.17, t(29) = 4.74, p\ .001. Children with

and without ASD selectively trust own-race faces rather than

other-race faces. In the attractiveness condition, only the ASD

group performed significantly better than chance, ASD:

M = 0.59, SD = 0.19, t(29) = 2.56, p = .016; TD:

M = 0.51, SD = 0.16, t(29) = 0.23, p = .818. Children

with ASD, but not TD children, selectively trusted attractive

faces compared to unattractive ones. In the trustworthiness

condition, the ASD and TD groups’ accuracies marginally

differed from the chance, ASD: M = 0.56, SD = 0.18,

t(29) = 1.96, p = .06; TD: M = 0.56, SD = 0.17,

t(29) = 1.79, p = .084.

We then conducted a 3 (Condition: Race, Attractiveness

vs. Trustworthiness) 9 2 (Group: ASD vs. TD) mixed-

design ANOVA to examine the effects of group and con-

dition on selective trust. Results of the two-way ANOVA

showed a Condition effect, F(2, 116) = 4.41, p = .014,

g2 = .071. A priori contrasts indicated that accuracy in the

race condition was higher than that in the attractiveness

condition (Mdiff = 0.082, p = .015). Neither Group effect

nor the Condition 9 Group interaction reached the signif-

icant level, F(1, 58) = 0.317, p = .576, g2 = .005; F(2,

116) = 1.996, p = .141, g2 = .033, respectively.

Discussion

In this study, a hide-and-seek game was designed to test

whether children with and without ASD could selectively

trust the informants according to three facial cues: race,

attractiveness, and trustworthiness. Results show that the

performance of children with ASD in our appearance-based

selective trust task was comparable to TD children. Both

groups selectively trusted own-race over other-race faces,

which was consistent with the previous evidence of the

sensitivity to the face race in ASD (Yi et al. 2015, 2016).

Also, children with ASD displayed selective trust in

accordance with face attractiveness, whereas TD children’s

selective trust did not depend on attractiveness. This indi-

cates that despite their face recognition and processing

abnormalities, children with ASD are still sensitive to the

race and attractiveness of facial appearances and use them

in certain social interactive situations.

An intriguing finding of our study was the sensitivity of

children with ASD to the face attractiveness. We specu-

lated that this sensitivity to the face attractiveness may be

related to their sensitivity to visual symmetry: individuals

with ASD are found to be more sensitive than typical

people to the visual stimuli with symmetric pattern (e.g.,

Perreault et al. 2011). Considering the positive influence of

face symmetry on face attractiveness found in previous

literature (e.g., Grammer and Thornhill 1994; Schmid et al.

2008), it is not surprising that children with ASD are more

sensitive to face attractiveness than typical children in the

current study. This sensitivity to face attractiveness in

children with ASD enhanced their selective trust perfor-

mance based on attractiveness in the current study. Further

studies with more focus on the sensitivity to face attrac-

tiveness in ASD and its underlying mechanism are

recommended.

In addition, we found that both groups showed a similar

tendency of selective trust towards trustworthiness, but

neither reached the significant level. This is consistent with

the work of Ewing et al. (2015), which found that the effect

of perceived trustworthiness of faces on trust behavior was

significant in 10-year-olds children and adults yet mar-

ginally significant in 5-year-olds children. These two

results may demonstrate a developmental explanation:

trustworthiness is a complex face feature and thus could be

understood and used relatively late compared to other

facial features in both typical and non-typical children.

Young children have to gain their understanding of trust-

worthiness through sufficient and complicated interper-

sonal interaction and experience, which is especially

difficult for children with ASD. Future studies should

explore the developmental trajectory of the understanding

and use of the three facial cues, in ASD and non-ASD

population.

The two-way ANOVA results further revealed that the

accuracies in the race condition are significantly higher

than those in the attractiveness condition, which suggests

that for facial appearances, race was a more salient face cue

than attractiveness. In the current literature, many studies
Fig. 2 Accuracy of ASD and TD groups in the race, attractiveness,

and trustworthiness conditions. Error bars represent 95 % CIs
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have found evidence of children’s sensitivity to face race

(Bar-Haim et al. 2006). However, to the best of our

knowledge, no research has yet gone further to compare

their responses to race with that to attractiveness. Our

results indicate that attractiveness is not as apparent as

race, which puts forward an exploration on how appear-

ances-based selective trust develops in children with and

without ASD. According to our results, race-based selec-

tive trust may develop earliest among the selective trust

based on race, attractiveness, and trustworthiness.

The current study was a first attempt of a series of

studies to explore how children with ASD use facial cues in

social interactive situations, and the relationship of their

face processing and social interaction deficits. One limi-

tation of the current study was the potential confounds

between the attractiveness and trustworthiness ratings in

our material. The correlation of the two ratings in the face

pictures in the two conditions is 0.60 (p\ .001, Pearson

correlation coefficients), which confirms the high correla-

tion between the attractiveness and trustworthiness ratings

(r = 0.79) reported by Oosterhof and Todorov (2008). We

speculated that this is because attractiveness and trust-

worthiness are conceptually overlapped for natural faces:

attractive faces are more likely to be evaluated as trust-

worthy, and vice versa (Todorov et al. 2008). Another

piece of supportive evidence is that the evaluations of the

attractiveness and trustworthiness have been observed to

activate overlapping brain networks (Bzdok et al. 2011).

Future studies should be undertaken to investigate the

effects of these two face features independently, using

computer-generated faces to represent the two dimensions

respectively. Another noteworthy issue is that although we

designed our computer task based on the classic selective

trust task originally, as the experiment went on, children

may have learned the association between the facial attri-

butes and the reward, resulting in a diminished role of

selective trust in their performance.

Future research should also concentrate on the following

directions. First, the current research could be expanded to

explore how children with ASD perceive and rely on more

dimensions of facial cues in selective trust, such as com-

petence, dominance, and aggressiveness. Second, future

research should be undertaken to investigate ASD and non-

ASD children’s understanding and use of facial cues in

other social situations, such as deception, helping, sharing

behaviors. Third, ASD children’s selective trust based on

other social cues, such as eye gazes, facial expression, and

body gestures, should also be studied with sophisticated

experimental designs. Finally, using eye tracking technique

in the future studies to explore children’s underlying cog-

nitive strategies of using facial cues in the selective trust

task is also suggested.

Overall, this study shows that children with ASD can

perform as well as TD children in the appearances-based

selective trust task. This indicates that, despite their face

recognition and processing deficits, the sensitivity to the

face features is preserved in children with ASD, and their

ability to selectively trust others based on the face race and

attractiveness are intact. Our study suggested that by using

appropriate tasks, children with ASD could be trained to

pay attention to and make use of certain face cues in social

interactions, which may provide an implication for possible

intervention protocol to improve the social abilities of

children with ASD.
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