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Statement of contribution

Research has demonstrated that individuals with autism face negative first impressions.
Research into first reactions demonstrates that impressions formed at even brief exposures
can negatively influence further interactions. Recent research suggests that in relation to
autism, these reactions depend on visual presentations and are not attributable to poor
language performance.

Our research is the first to study this phenomenon in primary school children and the first
study to examine whether language also influences first reactions in children. Our findings
demonstrate that young children do form negative first impressions of autistic children. At
this age, language also plays a contributing factor. This suggests that age-related
improvements in language ability lessen the verbal impact on impression formation. Our
paper demonstrates a clear need for classroom interventions to assist children with autism
when they transfer to primary school.
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Abstract

Background: Adults and adolescents form negative first impressions of ASD adults
and children. We examined the first impression ratings of primary school children (6 — 9
years) of their ASD peers. Method: 146 school children rated either silent videos, speech or
transcribe speech from 14 actors (7 ASD, 7 TD). Results: The ASD actors were rated more
negatively than the typically developing actors on all three stimulus types. Conclusion:
Children with ASD are likely to be judged more negatively than their peers at the very start
of their formal education. Contrary to previous research, for primary school children, the
content of the speech was judged as negatively the delivery of the speech.
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Primary School Children Rate Children with Autism Negatively on Looks, Speech and

Speech Content

Autism spectrum disorder (ASD) can be defined as a complex, lifelong,
neurodevelopmental disability that is predominantly characterised by impairments in
reciprocal social interaction, social communication, and by a range of restricted, repetitive
and inflexible patterns of behaviours and interests (APA, 2013)

Children and adolescents with ASD frequently report a desire for more social
interaction with their peers and recognise the importance of social relationships in their lives
(Bauminger & Kasari, 2000; Jones & Meldal, 2001). In a school environment, poor social
interaction may be bi-directional with a lack of interaction influenced by autistic traits and the
beliefs, biases, and expectations that TD observers bring to potential interactions (Morrison,
DeBrabander, Faso, & Sasson, 2019). Therefore, social impairments seen in individuals with
ASD may be more bidirectional than previously recognised: not only do those with ASD
struggle to interpret the beliefs and intentions of their TD peers, but the perceived atypicality
in social presentation and social expression seen in ASD can also make it difficult for TD
individuals to accurately interpret the mental state of those with ASD (Edey et al., 2016;
Sasson & Morrison, 2019; Sheppard et al., 2016). In this respect, TD children could be said
to lack a theory of the autistic mind.

First impressions are formed near instantaneously, become rapidly entrenched and
have long-lasting effects on an individual’s attitudes and behaviour (Selfhout, Denissen,

Branje, & Meeus, 2009). These judgments involve integrating multisensory cues (Zaki, 2013)
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and are based upon ‘thin slices’ of information (Sasson et al., 2017). Subjective first
impressions have instant effects on subsequent attitudes and behaviours during social
interactions, which impact reciprocal exchanges, mainly when the initial expression is
negative (Uleman, Saribay, & Gonzalez, 2008). For individuals who project less than optimal
social competence at first glance, this reduction in the quantity and quality of social
interaction can have significant adverse effects (Grossman, 2015).

Research suggests that individuals with autism struggle to produce positive first
impressions. For example, when typically developing children are exposed to autistic-like
behaviours either through the presentation of vignettes of individuals depicting such
behaviours (Harnum et al., 2007) or actors portraying autistic characteristics (Siperstein, Bak,
& Gottlieb, 1977), negative attitudes were formed, and avoidance behaviours expressed.
Studies using video recording of individuals with autism have demonstrated that both
typically developing adults (Grossman, 2015) and child participants (Sasson et al., 2017;
Stagg, Slavny, Hand, Cardoso, & Smith, 2014) rated autistic children less favourably across a
metric of friendliness when forming first impressions. In Sasson et al.’s study (2017), adults
with autism were rated by typically developing adults in five conditions (speech content,
audio-visual, audio-only, silent-video, static frame), with results suggesting that negative
ratings were due to judgments concerning visual appearance rather than speech content.
Findings from these studies suggest that TD observers have less intention to pursue social
interaction with autistic individuals, and these findings persist across both adolescent and
adult age groups.

Until now, research on first impression formation of individuals with ASD has
primarily focused on examining adolescent and adult observers’ evaluations of children and
adults with a diagnosis of ASD (e.g., Grossman, 2015; Sasson et al., 2017; Stagg et al.,

2014). However, to our knowledge, no previous research has examined the impression
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formation of primary school-aged children (6-9 years) when evaluating other aged-matched
primary school children with a diagnosis of autism. This is an important age group to
consider. It represents the point ASD children enter into a large school setting for the first
time and the age at which many ASD children receive interventions to improve social skills
(Bellini, Peters, Benner, & Hopf, 2007). First impressions related to character judgments are
apparent in children as young as five years (Charlesworth, Hudson, Cogsdill, Spelke, &
Banaji, 2019), and judgments based on cultural tropes emerge in children around the age of
six (Eggleston, Flavell, Tipper, Cook, & Over, 2020), suggesting children learn to make
judgments based on physical features at an early age. With more young children being
diagnosed with autism (Smiley, Gerstein, & Nelson, 2018) and educated in mainstream
schools (Roberts & Simpson, 2016), it is essential to understand how their TD peers perceive
autistic children. This study aimed to gain an insight into the first impressions of typically
developing (TD) primary school children when observing the social presentations of other
primary school children both with and without a diagnosis of ASD. The study examined the
specific information channels (e.g., visual cues, audio cues & speech content) that drive first
impression formation. We hypothesised that the typically developing children would rate
ASD children lower than typically developing children on audio and visual presentations of

the stimuli but not on the transcripts.
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Method

Participants

A total of 146 male (n= 74) and female (n= 72) children were recruited from a
mainstream primary school. The children were aged between 6-9 years (M = 7.64, SD = 1).
The research received ethical approval from the Faculty Research Ethics panel at
XXXXXXXXXXX, and parents were fully informed of the research through individual
letters. The school selected participants. Two classes from each of the three-year groups
participated in the study. Each class was divided into three groups, and each of the groups
was allocated to one of the conditions. The final makeup of each condition was as follows:
Video — no sound (n=55, mean age = 7 years 3 months), Audio (n=38, 7 years, 6 months) and

Transcript (n=53, mean age 7 years, 9 months).

Stimulus material

A total of 14 children (male = 9) and female (female = 5) aged between 6-9 years (M=
7.73, SD = 1) served as stimulus participants for this study. Seven of the fourteen children
(male = 5, female = 2) had independently received a formal diagnosis of autism spectrum
disorder from a clinical psychologist, and the other seven children were age-matched
typically developing controls (male = 4, female = 3). Children were recruited from one
mainstream primary school in Cambridge and one independent ASD special education school
in Cambridge. This particular special education school only accepts children with average to
above-average 1Q. Parents were fully informed of the study and signed consent forms, and

each child consented verbally before any recording began.
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We followed the procedure set out in Grossman, Edelson, and Tager-Flusberg (2013)
for the creation of stimulus material. In this task, the children watch short videos about Safari
Sarah and retell her adventures while being filmed. Four stories were filmed, each lasting
between 27-36 seconds long and contained at least one sentence produced with either angry,
fearful, positive surprise and happy emotions (see Appendix A). The participant’s role was to
watch the stories and retell them on video.

In order to use video clips that were considered the most expressive, the videos were
viewed by ten colleagues of the research staff to determine which clips expressed the most
emotion and intensity of expression. All coders were blind to diagnosis, and clips were
presented in a randomised order to avoid any biases. A consensus was reached that the
positive surprise emotion was the most natural, intense, and emotionally expressive and
would be the clip used for the participants to rate. Brief video clips (5-6 seconds), audio clips
(5-6 seconds) and transcripts representing the selected positive surprise emotion were
extracted, and all stimuli contained one complete sentence each. A total of 14 video clips, 14
audio clips, and 14 transcripts were created: seven from each of the two subgroups per

condition.

Rating Measures

Questionnaires were created by adapting items utilised in previous research
investigating first impression formation (Sasson et al., 2017; Stagg et al., 2014). The wording
was kept direct and straightforward (see Appendix B). All questions were piloted on a small
group (n=6) of 7-year-old children and based on their comments some adaptations were
made. The six questions measured the friendliness, approachability, compassion/empathy,
sociability, facial expressivity, and social awkwardness of each stimulus participant. All

questions were rated on a bipolar scale. In order to allow ratings to be converted into
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continuous data, participants made their responses by intersecting a line that ran underneath
the question. Every line was identical in length and comprised two anchor points. For
instance, for the question “Would you play with this person?” the line was anchored at not

play and play, and a score of Ocm would equal not play, and a score of 10cm would equal

play.

Rating Procedure

Participants took part in the study in groups of 14 to 16. The participants faced an
interactive monitor at the front of the classroom and were spaced out so they could not see
their peers' responses. The research team handed out the paper questionnaires and explained
how to complete them correctly. The participants completed a practice trial. After each
stimulus was shown, the participants completed the questionnaire before moving on to the

next stimulus.
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Results

A 2 (group: ASD, TD) x 3 (stimulus type: muted video, audio, transcript) x 4 (age
group) x 2 (gender) ANOVA was conducted. Our main aim was to first determine if the ASD
stimuli would be rated lower than the TD stimuli. The main effect of group was significant
F(1,134) = 14.67, p <.001, n2 = .10 with the TD stimuli rated higher (M = 56, SD = 16.34)
than ASD stimuli (M =52, SD = 18.38). Further we wished to ascertain if the TD group was
rated higher across all three stimulus types. The group x stimulus type interaction was not
significant (2, 134) = .50, p = .01, n2 =.007. We further analysed the group x stimulus type
x age interaction which was not significant F(6,134) = .54, p = .77, n2 = .02. Mean scores are

presented in Table 1

PLACE TABLE 1 AROUND HERE

There was a main effect of age F(3,134) = 3.65, p = .01, n2 = .08. Post hoc tests with
Bonferroni corrections revealed that the 6-year-old participants rated the stimuli higher (M =
64, SD =13.59) than the 8-year-olds (M =47, SD = 15.85) p =.003, and the 9-year-olds (M=
51,SD=16.61) p =.03.

Paired sample t-tests were conducted to compare individual item responses between
diagnostic groups regardless of stimulus type. Due to the number of tests conducted, the
alpha level was set to .008. The ASD stimuli were rated significantly lower for each question
apart from question five, which asked, “can you tell how this person is feeling?”” which did

not reach significance (see Table 2).
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PLACE TABLE 2 AROUND HERE

Given that the TD group were also rated more favourably on the transcripts Table 3

sets outs the descriptive statistics for the language content for each group.

PLACE TABLE 3 AROUND HERE
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Discussion

The present study investigated whether primary school children with ASD
would be perceived differently than their TD peers, what type of information input (e.g.,
visual, audio or transcript) was required to lead TD observers to these types of judgements?
The results demonstrate that the first impressions of primary school children with ASD were
significantly more negative than their TD age-matched peers. Our results, suggest that
negative first impressions were associated with apparently reduced intentions for primary
school observers to engage with age-matched children with ASD socially. Contrary to
predictions, stimulus type did not affect how the ASD children were rated.

The findings in the present study suggest that primary school children are equally
sensitive to both verbal and non-verbal social cues and can pick up on even the most nuanced
atypicality in the social presentation of autistic children (e.g., transcribed speech content)
when forming first impressions. The study specifically targeted the impression formation of
primary school children (6-9 years) an age group not previously studied. The extension to
primary school children is vital given that it is during this developmental period that those
with ASD generally receive their diagnosis (Brett, Warnell, McConachie, & Parr, 2016;
Shattuck et al., 2009) and are given the most significant amount of social skills intervention
(Bellini et al., 2007). However, despite being at an age where an intense focus is often
applied to social skill training, the children with ASD in this study were rated less favourably
by unfamiliar aged-matched observers. Sasson et al. (20170 suggested that negative first
impressions by aged-matched observers could limit the formation of social networks and

friendships, and we demonstrate that this negative appraisal is happening in very young

children.
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Contrary to Sasson et al. (2017) the ASD children in our study were judged less
favourably across all three stimuli. One reason for this may be that children with ASD
develop more capable language skills as they grow older, which research bears out (Gantman
et al., 2012; Shattuck et al., 2009). Research also suggests that adults are more sensitive to
visual domains over other information channels (e.g., audio or speech content) when forming
first impressions (Anzures, Mondloch, & Lackner, 2009). Given the parameters of the current
study, it is challenging to assess why the children with ASD were judged more based on
transcribed speech. Attention is drawn to the difference between the two groups in the
number of expressive words (e.g., Oohs and ahhs) used in the texts, with TD children using
more of these. This may reflect a difficulty for ASD children to play-act and become
immersed in a role (Jarrold, 2003). The TD children also used fewer words of two syllables
or more and syllable length is thought to affect the readability of text with longer syllable
length equating to lower readability (Mikk & Elts, 1999). Our findings suggest that for young
children, what is said is as important as how it is said.

Negative first impressions may restrict or limit opportunities for children
with ASD to establish the intergroup contact necessary for mitigating negative biases when
they are present (Sasson et al., 2017). Interventions that aim to improve overall functioning
might seek to mitigate biases through meaningful personal interaction with others. Self-
disclosure of a disorder can change initial negative first impressions (Voncken & Dijk, 2013).
Therefore, it is equally vital to teach TD peers to be more mindful and accepting of any
differences in social presentation, rather than attempting to change the many interlaced
factors of self-presentation that mark the expressions of those with ASD as atypical (Sasson
etal., 2017).

A few limitations should be considered when interpreting the results

reported in this study. First, social presentation was analysed during a story retelling task
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which may not fully reflect the real-world behaviours experienced by primary school children
with ASD. Future research focused on first impression formation of autistic children should
utilise a dyadic approach where participants with ASD engage in social interaction with a live
conversational participant partner. Not only would this design allow for a higher degree of
ecological validity, but it would also provide a more nuanced analysis of participant-partner
effects in first impression formation. It is important to note that while this study can inform
how primary school children (6-9 years) with ASD are perceived before social contact, the
study cannot determine whether the ratings reported here would be affected by knowledge of
diagnostic status.

Despite these limitations, the current study provides evidence that the first
impressions of primary school children with ASD are significantly less favourable than their
age-matched TD peers. These negative first impressions are also associated with reduced
intentions on the part of age-matched TD observers to pursue subsequent social interaction.
These findings reflect an under-recognised barrier to social interaction for individuals with
ASD, and interventions that target both those with ASD and their TD peers might offer a

more comprehensive approach for improving the functional and social outcomes.
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Tables

Table 1 ASD and TD Comparisons Across the Three Stimulus Types

Stimulus Type Video Type t p d
ASD Video TD Video

Video 52 (17.2) 55 (16.4) 2.11 .04 30
Audio 49 (20.15) 55 (16.34) 2.96 .005 48
Transcript 53 (18.34) 58 (16.40) 3.72 <.001 .51

Means scores with standard deviations in parentheses

Table 2 ASD and TD Comparison on Individual Questions
Questions difl\f/ulﬂ.?zzce p d
Would you be friends with this person? 6.46 421 <.001 .34
Would you play with this person? 5.38 4.09 <.001 31
Would this person play with you? 431 3.89 <.001 .30
Would this person help you? 4.10 3.90 <.001 .34
Can you tell how this person is feeling? 2.78 2.07 .02 19
Would this person enjoy the same games as you? 3.24 2.62 .005 .20

Positive mean differences relate to more favourable ratings for the TD group

Table 3 ASD and TD Comparison on Transcript Content

TD ASD
Mean number of words 12 13
number of words over two syllables 17 23
Grammatical errors 0 0
Expressive language 5 3
Emotive language 0 0
Self-reference 11 10

19
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