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I See You, You See Me: The Impact of Social Presence on Social Interaction 

Processes in Autistic and Non-Autistic People 

 

 

Abstract 

 

 Environments that require social interaction are complex, challenging and sometimes 

experienced as overwhelming by autistic people. However, all too often theories relating to 

social interaction processes are created, and interventions are proposed, on the basis of data 

collected from studies that do not involve genuine social encounters nor do they consider the 

perception of social presence to be a potentially influential factor. In this review we begin by 

considering why face-to-face interaction research is important in this field. We then discuss 

how the perception of social agency and social presence can influence conclusions about 

social interaction processes. We then outline some insights gained from face-to-face 

interaction research conducted with both autistic and non-autistic people. We finish by 

considering the impact of social presence on cognitive processes more broadly, including 

theory of mind. Overall, we demonstrate that choice of stimuli in studies assessing social 

interaction processes has the potential to substantially alter conclusions drawn. Ecological 

validity matters and social presence, in particular, is a critical factor that fundamentally impacts 

social interaction processes in both autistic and non-autistic people.  

 

 

Keywords: autism; social interaction; social communication; ecological validity; social 

presence 

 

 

"A flat-white to take out please." "Be with you in a second." Even a simple, short social 

interaction requires highly complex cognitive processing of multiple verbal and non-verbal 

cues in order to be completed successfully. No further verbal communication is necessarily 

required in this initial sequence for the interaction to be considered successful by both parties. 

This requires knowledge and understanding of the normal sequence of events, unspoken 

social rules and non-verbal cues in order to satisfy each party that the other is holding up their 

end of the social interaction contract. In this case, the outcome is likely to be that the customer 

will quietly wait up to a few minutes (rather than the requested "second") and then expect to 

have a coffee delivered to their hand by the barista before making a payment. For a more 

involved social interaction, for example a conversation involving the exchange of views, many 

separable elements must be processed simultaneously to follow the gist of the exchange. 
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Complex information must be processed and interpreted rapidly. Listeners and speakers must 

take others’ perspectives into account as new information emerges on a moment-by-moment 

basis. The thoughts and beliefs of the social partner must be considered. Verbal and non-

verbal cues must be integrated in order for the intended meaning to be conveyed and 

interpreted. All this happens while those involved must filter out other visual and auditory noise 

from the environment in order to process the meaning of the social interaction. It is, therefore, 

no wonder that social interactions are experienced as being extremely challenging by some.  

Individuals with a diagnosis on the autism spectrum experience difficulties in social 

communication and social interactions across multiple contexts, including difficulties in 

expressing and interpreting non-verbal communicative behaviours (such as eye contact and 

body language) according to the clinical definition (DSM-5, American Psychiatric Association, 

2013). A huge volume of research has been conducted on this issue (see Chita-Tegmark, 

2016; Frazier et al. 2017, Mundy & Bullen, 2021 and Wood-Downie et al. 2021 for recent 

reviews) including a focus on whether social attention patterns can be used as a biomarker 

for autism diagnosis (Bradshaw et al. 2019; Minissi et al. 2021; Shic et al. 2022). Indeed, 

differences between autistic and non-autistic people’s attention to direct gaze have been found 

to exist across cultures, with a recent meta-analysis including over 2000 autistic participants 

demonstrating gaze atypicalities for individuals from both Eastern and Western cultures (Ma 

et al., 2021).  However, whilst many of the difficulties experienced by autistic individuals are 

social in nature, much previous research in this area has been conducted in laboratory 

environments lacking the presence of a social partner. This raises the very real concern that 

results found in these studies may not extrapolate to everyday behaviour (Lind & Bowler, 2009; 

Lehmann et al., 2019; Schilbach, 2016). This is an important issue, as laboratory based 

studies often inform theories and interventions developed with a view to assisting people with 

a diagnosis on the autism spectrum. Such interventions have been found to be variable in their 

success and have relatively small effects (Bishop-Fitzpatrick et al., 2014) hence there is a 

clear need to do better in order to reach the goal of research being genuinely beneficial to 

autistic people.  

The aim of this review is to consider the nature and impact of a range of socially 

relevant factors. These include ‘social agency’, i.e. actions or potential for actions that are 

derived from a social being. Further, we will consider how the sense of being present with 

another being that possesses social agency or that represents a social entity, i.e. ‘social 

presence’, affects another person’s attention, information processing and social interaction 

behaviour. These factors will be considered in relation to both autistic and non-autistic people. 

Different methodologies for assessing the impact of social presence will be considered. How 
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these processes differ, or don’t differ, between autistic and non-autistic people will be 

discussed. We will initially consider why face-to-face social interaction research, where both 

the participant and their social partner are present in the same room, is important. We will then 

consider the contribution of a range of research whereby the introduction of a social presence 

is done merely by altering participants’ perceptions of what they are seeing and what they are 

being asked to do. We will then move to discuss how to analyse the processes involved in 

interactivity, whereby a participant engages in research that features encounters with stimuli 

that possess social agency and consider the importance of how naturalistic, or close to real 

life experiences, an encounter is. We will then explore a range of different methodologies and 

paradigms that have been used to assess face-to-face encounters. We will finish by 

considering how face-to-face research can further understanding of cognitive mechanisms 

relating to social interactions that go beyond social attention, including theory of mind 

processes. Via this review, our aim is to provide a summary of methodological approaches to 

reveal the mechanisms and processes potentially influenced by a social presence in relation 

to the social encounter, including social interactions, with a specific focus on improving 

understanding of these in relation to autistic social interactions. 

Why Do Face-to-Face Social Interaction Research? 

Before we consider how face-to-face social interaction research can be done, it is 

important to understand why we would want to do this in the first place. Doing research where 

behaviour is assessed in naturalistic contexts is challenging. The real world is highly variable 

and unpredictable. This variation, or ‘noise’ makes it more challenging to uncover the key 

elements, or ‘signal’, that may be operating differently between two sets of individuals. 

Computer-based studies where stimuli are tightly controlled reduce the possibility of noise 

drowning out the signal. However, if we ignore evidence from real world paradigms when 

building our theoretical models, these models will inevitably be incomplete. A range of other 

reviews have explored this point further in neurotypical individuals, e.g. Risko et al. (2012) and 

Gobel et al. (2015). The process of conducting research that involves a genuine social 

presence within paradigms has been termed “breaking the fourth wall” Risko et al. (2016). The 

“fourth wall” is often experienced in theatre settings whereby those present experience an 

illusory barrier between the actors and the audience. This allows the audience to believe that 

the stage is a world apart from theirs and allows the actors to overlook the fact that others are 

observing them. As will be demonstrated later in this review article, when stimuli in 

experimental paradigms can ‘look back’ at the participant, i.e. the stimulus has the potential to 

observe or judge, or are even simply perceived as having the potential to, commonly observed 

phenomena and effects can be turned on their head. For example, robustly observed effects 
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such as the gaze cueing effect, or preferential attendance to eyes in neurotypical individuals, 

can significantly alter when participants believe a stimulus represents a real social partner 

(Wiese et al., 2012; Foulsham et al., 2011). This has led to fundamentally new insights and 

directions for research. It is therefore vital that real world studies are conducted in order to 

provide greater insight into social interaction processes.  

The Perception of Social Presence 

An important starting point is to identify the characteristics a stimulus must possess in 

order to be considered ‘social’. Previous research with neurotypical individuals has indicated 

that, rather surprisingly, it is not always the physical characteristics of a cue that enable us to 

process it in a social manner, but rather our perception of a stimulus as possessing social 

agency, or representing a social entity. This perception can then lead to a stimulus acting as 

a ‘social presence’, instilling a participant with an awareness of the presence of a social partner 

(Gobel et al., 2018). There are numerous studies which have demonstrated the importance of 

a participant’s perception of a stimulus, and we will discuss a select few which demonstrate 

this claim throughout this section. In an eminent study, Ristic and Kingstone (2005) presented 

participants with an ambiguous stimulus that could be viewed as either a car or a face, where 

two large white circles containing smaller black circles were either interpreted to represent car 

wheels or a pair of eyes. They found that when the stimulus was referred to as a ‘face’ 

participants exhibited the gaze cueing effect, i.e. rapidly attending to the cued location 

regardless of whether or not this was beneficial to the task at hand. However, this effect was 

not present when the stimulus was referred to as a ‘car’. Similarly, Wiese et al., (2012) showed 

participants images of both human and robot faces. Participants were informed that the eye 

movements of the face could be controlled by either a human or a robot. They found that gaze 

cueing effects were significantly larger when participants believed the faces were controlled 

by a human agent regardless of whether they viewed a human or robot face. Further, in a 

more recent study, Gobel et al. (2018) demonstrated that participants synchronised their own 

eye movements to the movements of a red dot when they believed it to represent the eye 

movements of another participant compared to when they believed the movement was 

generated by a computer. Taken together, the results of these studies suggest that 

participants are sensitive to whether a stimulus represents a social entity or not, be this via 

social agency or representation of the physical manifestation of a social entity depicted as 

eyes, and this guides visual attention. 

It has been argued that autistic people are less sensitive to the presence of other 

people. Indeed, much previous research has indicated that individuals with an autism 

diagnosis do not demonstrate a social facilitation effect (Scheeren et al. 2010; Chevallier et 
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al., 2012; Hamilton & Lind, 2016), the social facilitation effect being improved performance 

when in the presence of others. The ‘social motivation hypothesis’ proposes that autistic 

people have less interest in social phenomena than neurotypical people do, and therefore their 

behaviour is less likely to be affected by the social agency of a stimulus (Chevallier et al., 

2012). However, in a recent study we manipulated participants’ perceptions of the movements 

of a red dot that selected an image as either being controlled by a computer, or another 

participant’s eye movements. We found that accuracy in identifying which image had been 

selected significantly improved when the movement was perceived as having social agency, 

i.e. controlled by a participant’s eye movements. This was the case both for non-autistic and 

autistic participants. Interestingly, despite displaying better task performance in the eye-

movement (social agency) task compared to the computer controlled (non-social agency) task, 

autistic participants rated this task as being significantly more difficult, indicating that they 

experience a misplaced lack of confidence in their ability when asked to make judgements in 

relation to social stimuli (Morgan et al., 2021). The findings demonstrated that when autistic 

people believed what they were seeing was being controlled by another human their ability to 

judge which item had been selected significantly improved. This suggests that not all autistic 

adults are necessarily inattentive to other people, as proposed by the social motivation 

hypothesis, and supports recent research critiquing the social motivation hypothesis (Bottini, 

2018; Jaswal & Akhtar, 2018; Cañigueral & Hamilton, 2018). Further, these findings 

demonstrate that even a simple manipulation of the perception of a stimulus as being an 

independent social agent can be sufficient to drive changes in behaviour for both neurotypical 

and autistic participants. 

Merely implying the presence of another person can lead to behavioural changes. 

However, the belief that another person is not only present, but capable of ‘looking back’ (i.e. 

observing or judging the participant) can lead to even greater alterations in behaviour for 

neurotypical participants (Hamilton & Lind, 2016). This is commonly referred to as the 

‘audience effect’, and has been replicated consistently across over a century of research, after 

first being discussed by Norman Triplett in 1898. Interestingly, in such cases the observer 

need not necessarily be present in the same room, or even believed to possess full social 

agency. For example, in many economic or reputation management tasks the participants may 

never see or meet the ‘other’ participant (who is often simply a computer algorithm), and yet 

the implication that another person is both present and observing the participant is found to 

lead to social facilitation effects.  However, audience effects are often more ambiguous within 

groups of autistic participants (Hamilton & Lind, 2016). The aforementioned research which 

argues that autistic participants are less socially motivated than their neurotypical peers is 

often drawn on as an explanation for why autistic participants may display weaker audience 
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effects (Scheeren, et al., 2010; Hamilton & Lind, 2016). In fact, in tasks that require reputation 

management, autistic participants do not show the same concern for managing their reputation 

with a social partner as do neurotypical participants (Chevallier et al., 2012). Yet, despite this, 

autistic participants have still been found to display audience effects and social facilitation on 

simple cognitive tasks, whereby they show better performance in the physical presence of a 

social partner (Izuma et al., 2011). Taken together, the research discussed in this section calls 

into question the claim that all autistic participants lack sensitivity to social agency. Indeed, 

the results of these studies suggest that the behaviour of at least a subset of autistic individuals 

is influenced by a social presence in a similar manner to that of their neurotypical peers. The 

results of such studies suggest that information on autism that is gathered using stimuli lacking 

a social presence could be potentially misleading, and may actually limit our insight into how 

autistic individuals process social stimuli in the real world. 

Interactivity 

As outlined previously, whilst a potential solution to concerns around ecological validity 

would be to move research directly into the ‘real world’, outside of a controlled laboratory 

environment, this is often not possible without compromising experimental control. This 

conundrum has therefore led to the development of innovative paradigms that allow us an 

approximation of a naturalistic encounter, whilst also retaining experimental control. An 

elegant way of demonstrating and quantifying the difference that a naturalistic encounter has 

is to directly compare behavioural performance between experimental conditions that are 

identical, save for the key element of social presence. In such cases the stimuli presented to 

the participants can be identical, for example, if they believe a Skype conversation to be live 

or a pre-recording and yet participants consistently demonstrate different patterns of behaviour 

if they believe the stimulus to depict a person in real-time (Cole, Skarratt & Kuhn, 2016). In a 

paradigm using the same principle, Gregory et al. (2015) showed neurotypical participants 

footage of a confederate sitting in a waiting room, occasionally shifting their location of gaze 

around the room in a naturalistic way. Participants were either informed that the footage was 

live, or a recording. In all cases the participants were aware that the confederate would not be 

able to view them. A question of interest was whether participants would look at the 

confederates less and be less likely to follow their direction of gaze in the live condition 

compared to the recorded condition. A clear and striking finding was that participants showed 

decreased gaze following and visual orienting to confederates in the live condition compared 

to the recorded condition. Therefore, the participants displayed gaze behaviour typically 

associated with real world gaze behaviour when in the live conditions, as has also been 

demonstrated by others (Foulsham, Walker & Kingstone, 2011; Kuhn, Teszka, Tenaw & 



7 

Kingstone, 2016). In a follow-up study involving autistic adults, the finding that neurotypical 

adults look more at people if they think they’re watching a video compared to a live scene was 

replicated (López et al. under review). However, interestingly, this finding was not observed 

for autistic people; how much they looked at the people in the scene didn’t seem to be affected 

by whether they thought they were viewing a live webcam or a pre-recorded video, indicating 

that the the effect of social presence was not as important to autistic adults. It is possible that 

while neurotypical people display an inhibition to attend to people when there is a social 

presence, this inhibition may be weaker in autistic people. 

It has been proposed that the difficulties experienced by autistic individuals relate to 

difficulties in social interaction not social observation (Schilbach, 2016). Inevitably recorded 

video-based stimuli remain unaffected by participants’ behaviour and are, plainly, unable to 

respond to social overtures, suggesting that contexts lacking the potential for reciprocal 

interaction may fail to engage the processes which would be involved in social interactions in 

everyday life (Reader & Holmes, 2016). Such observations have led to the call for ‘second-

person’ approaches to investigating social cognition (Lehmann et al., 2019; Redcay & 

Schilbach, 2019). A ‘second-person’ approach involves the participant as an active member 

of a social interaction (Lehmann et al., 2019). The key argument behind such discussions 

posits that in order for research to be of clinical relevance, and predictive of real-life behaviour, 

it is a necessity to increase the interactivity of social cognition paradigms (Schilbach, 2016). 

In support of this claim, a recent study with neurotypical participants found that it was not just 

the implied presence of a social partner that led to changes in gaze behaviour, but a critical 

factor was the perceived potential for a social interaction (Gregory & Antolin, 2019). In this 

study, all participants were presented with the same 1 minute video of a person waiting in a 

testing lab. The video contained one “bid for eye-contact” whereby the person looked directly 

at the webcam for 4 seconds. Participants were given one of three descriptions of what was 

being viewed. They were either told that they were viewing 1. a live webcam stream where 

interaction was not possible (one-way); 2. a live webcam stream where interaction was 

possible (two-way); 3. A pre-recorded video. Participants who did not believe the description 

of what they were viewing were excluded. Participants in the pre-recorded and one-way 

scenario looked more to the face of their social partner than those in the two-way scenario, 

particularly, when the confederate made eye contact. It is therefore apparent that even the 

use of complex, dynamic stimuli where there is no believed potential for social interaction, i.e. 

no social presence, such as videos, can elicit different patterns of behaviour compared to 

when there is a believed interactive element, as is the case for real social partners.   
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Further attempts to ‘bridge the gap’ between naturalistic real-world paradigms and 

more controlled lab-based paradigms have been sought through the use of new technologies, 

such as virtual reality or augmented reality. Such technology allows the researcher a high 

degree of experimental control, whilst still presenting the participant with a highly complex 

interactive social environment. Studies have shown that neurotypical participants will respond 

to agents present in augmented reality in a similar way to real social partners (Miller et al., 

2019), and the use of virtual reality paradigms has begun to allow key insights into areas of 

social cognition, such as emotion processing, for autistic individuals (Kim et al., 2015). In a 

novel study, Jarrold et al. (2013) generated a public speaking task using virtual reality. In the 

study, participants were asked to speak within a virtual classroom environment in front of either 

social avatars, or non-social targets (patterned globes on sticks). Both the neurotypical and 

autistic participants looked more frequently to the social avatars than non-social targets, and 

autistic participants did not display reduced social orienting or increased attention 

disengagement in a baseline condition where they were not required to speak. However, the 

differences between the groups of participants were most evident in the social condition, 

whereby when participants were required to speak in front of the social avatars, the autistic 

participants looked significantly less to some of the social avatars compared to the 

neurotypical participants. Frequency of looks to the five avatar positions data correctly 

identified the majority of autistic and neurotypical participants (76% sensitivity; 74% 

specificity). This paradigm therefore provided key insights into behavioural changes in the 

presence of ‘social partners’ that assessed aspects of interactive behaviour, whilst also 

allowing the experimenter to maintain a high degree of experimental control. Further, the 

results of this study support previous research which has indicated that individuals with 

neurodevelopmental conditions can display typical patterns of social attention within settings 

where they merely observe behaviour, but that differences emerge when interactive elements 

are introduced (Schilbach, 2016; Lehmann et al., 2019).  

Whilst improvements in technology have enabled researchers to more closely 

approximate social interactions, these paradigms still hold the assumption that behaviours 

recorded in artificial scenarios are reflective of behaviours within real world encounters (Risko 

et al. 2012). An illustrative example that this is an incorrect assumption was demonstrated by 

Laidlaw et al. (2011) who presented neurotypical participants with a waiting room scenario 

where an experimental confederate was either physically present in the waiting room or 

presented on a video screen in the waiting room. Participants frequently looked at the video 

screen confederate but were unlikely to look at the physically present confederate, so unlikely, 

in fact, that participants were actually more likely to look at an empty chair than when the chair 

contained a person. Other studies have also demonstrated that neurotypical participants 
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attend less to individuals’ faces in real world environments than they do to pre-recorded video 

stimuli of the same faces on a computer screen (Foulsham et al., 2011; Kuhn et al., 2016). 

Similarly, the oft studied gaze cueing effect (Frischen et al. 2007) seems to be far less 

pervasive in real life as neurotypical participants appeared reluctant to follow gaze cues of 

oncoming pedestrians (Gallup et al., 2012).Therefore, whilst paradigms such as those 

discussed in the section above allow us an insight into the importance of social interactions, it 

is apparent that a further key consideration is how social interactions are influenced when 

conducted with real, physically present, social partners.  

The Face-to-Face Encounter and Autism 

Conducting autism and broad autism phenotype research involving real life social 

encounters has recently become more common (Cañigueral & Hamilton 2019; Liu et al. 2019). 

The development of structured behavioural tasks and highly-accurate, portable behavioural 

measurement technology (such as physiological measurement, functional near-infrared 

spectroscopy (fNIRS) and mobile eye tracking) now enable researchers to examine a broad 

range of social behaviour and associated cortical activity within naturalistic social interactions. 

In this section we review studies that aim to improve understanding of how autistic people and 

those with the broad autism phenotype think and behave during face-to-face encounters 

grouped by methodological approach. 

Structured behavioural tasks have recently provided insight into natural patterns of 

behaviour. Ochi et al., (2019) found that clinical diagnostic category (autism/neurotypical) 

could be predicted with 89% accuracy by focussing on speech features such as pauses, turn-

taking and synchrony between an autistic participant and neurotypical researcher during 

administration of the ADOS-2, indicating that there are predictable, systematic, differences in 

verbal communication in autistic compared to non-autistic people. However, interestingly, 

atypicalities in social interaction processes are found to present differently when autistic 

participants are paired in conversation with another autistic individual. For example, real world 

social interaction quality in face-to-face dyadic conversations was investigated by Morrison et 

al. (2020). Participants were assigned to one of three dyadic pairing types, these were either 

autistic - autistic, non-autistic - non-autistic or autistic - non-autistic. Each pair completed a 

five minute unstructured conversation following which each individual rated the quality of the 

interaction and their impressions of their partner. Autistic participants trended towards an 

interaction preference with other autistic adults and reported disclosing more about 

themselves to autistic compared to typically developing partners indicating that social affiliation 

may increase for autistic adults when partnered with other autistic people. Using a similar 

dyadic pairings set-up, Crompton et al. (2020) examined information transfer between autistic 
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adults, non-autistic adults and mixed autistic - non-autistic pairings whereby initial participants 

were told a story which they recounted to a second participant, who recounted the story to a 

third participant and so on, along a ‘diffusion chain’ of eight participants. Participants were 

situated in separate rooms throughout the study save for when participating in the diffusion 

chain. Findings were that autistic people were just as able to effectively share information 

between one another when recounting stories in face-to-face settings as non-autistic people 

were, challenging the commonly held view that autistic people lack the skills to interact 

successfully. It was only in mixed autistic - non-autistic pairings where information transfer 

broke down.  Via such carefully controlled, face-to-face structured interaction scenarios 

important information on the true nature of social interaction processes can be revealed. 

Further, structured behavioural tasks can also provide insight into isolated aspects of naturally 

complex behaviour. For example, we recently conducted a face-to-face gaze following task 

where participants were asked to point to the exact location of an experimenter’s gaze across 

a series of carefully paced and timed trials. We observed that both autistic and non-autistic 

adults were able to effectively follow an experimenter’s gaze direction following both long looks 

and brief glances, though performance of autistic individuals was overall less accurate than 

neurotypicals (Freeth, Morgan, Bugembe & Brown, 2020). It is possible that the suggestion 

that some autistic individuals find direct eye-contact aversive (Kliemann et al., 2012; Tanaka 

and Sung, 2016) may lead to reduced experience with direct eye-contact, and therefore fewer 

opportunities to practise gaze following in real-life situations. This may contribute to reduced 

accuracy with the skill of gaze following overall. This may also be why we do not see reduced 

sensitivity to social agency in autistic people when tasks do not involve the physical presence 

of eye stimuli (Morgan et al. 2021) as the aversive stimulus, a pair of eyes, is not present. 

Using physiological measurement it has recently been found that direct gaze from a 

real person leads to changes in skin conductance response for neurotypical participants 

compared to conditions where there is no direct gaze (Myllyneva & Hietanen, 2015a). 

However, if participants can see another person but believe that a semi-silvered mirror results 

in the social partner being unable to see them, participants show reduced skin conductance 

response to direct gaze, indicating increased arousal only when participants believe they are 

being observed (Myllyneva & Hietanen 2015b). This technique has the potential to provide 

insights into levels of arousal associated with different aspects of social encounters in autistic 

people which may, otherwise, be difficult to assess. For example, Tanaka & Sung (2016) 

discuss that avoiding attending to the eyes is an adaptive strategy in autistic individuals, as 

direct gaze is shown to elicit increased skin conductance responses associated with the 

perception of threatening behaviour. However, they discuss that whilst this is adaptive in terms 

of threat avoidance, it can lead to challenges for autistic individuals in reading emotions and 
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intentions from other people. The development of fNIRS technology now provides the 

opportunity to assess cortical activation during social encounters. Suda et al. (2011) used 

fNIRS to assess the relationship between prefrontal cortex/superior temporal sulcus 

activations and autistic traits during face-to-face conversations in neurotypical adults. These 

brain regions are critically implicated in processing social stimuli in neurotypical participants. 

Participants were either required to talk about food with three unacquainted male researchers 

or participants were asked to repeat meaningless syllables such as 'a', 'ka', 'sa', 'ta', and 'na'. 

The fNIRS results revealed higher activation in the prefrontal cortex and the superior temporal 

sulcus (STS) during face-to-face conversations than the syllable repetitions, but importantly a 

significant negative correlation between participants' autistic traits and left STS activation in 

the face-to-face conversations. This suggests that the increased presence of autistic traits led 

to less activation in brain regions critical for processing social stimuli. Another example study 

using fNIRS during genuine social encounters was conducted by Su et al. (2020), who asked 

autistic children to take part in a face-to-face interpersonal synchrony task. They found that 

the autistic children displayed hypoactivation of brain regions related to imitation and 

interpersonal synchrony (e.g. middle inferior frontal gyrus and middle superior temporal gyrus), 

but heightened activation in brain regions associated with motor planning (e.g. inferior parietal 

lobule), which they suggest could serve as a potential biomarker for autism.  

The other main technique for assessing behaviour on a moment by moment basis 

during genuine social encounters is mobile eye-tracking. As would be expected, such studies 

have demonstrated that autistic individuals have a general tendency to avoid looking to the 

eye region when faced with a real-time social partner (Chita-Tegmark, 2016; Hanley et al., 

2014; Hanley et al., 2015) with this effect being stronger when a social partner makes direct 

eye-contact with the autistic participant compared to when the social partner averts gaze 

(Freeth & Bugembe, 2019). In this study we also demonstrated that autistic people displayed 

effective social modulation when switching between listening and speaking phases of 

conversations, in a similar manner to neurotypical people. Overall, the studies described 

demonstrate the types of insights that can be gained from structured face-to-face tasks 

revealing the aspects of social stimuli that can be found aversive by autistic people and the 

strategies that are naturally used by autistic people to counteract the impact of these during 

genuine social encounters.  

Generalisability of Findings from Computer-Based Interactions to Real Life Encounters 

Considering how the findings of computer-based studies in relation to social attention 

scale up to genuine real life social interactions, it may seem logical to predict that any 

differences in behaviour between autistic and non-autistic people observed in computer-based 
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tasks would only be amplified when assessed in real life scenarios. However, a range of recent 

studies have demonstrated that this is, in fact, not the case. Cañigueral et al. (2021) 

engineered a one-to-one social interaction scenario whereby a conversation with an 

experimenter was either presented to participants via a pre-recorded video, by a live online 

interaction or via a face-to-face encounter where only the experimenter’s face and upper torso 

could be seen. The researchers ensured that the physical appearance of the experimenter in 

each of the three conditions was as similar as possible. Eye gaze and facial motion patterns 

in autistic participants were found to be overall similar to the neurotypical participants across 

all conditions. This study, therefore, provides evidence that differences in behaviour between 

autistic and non-autistic people are no more evident during a face-to-face encounter than 

when engaged in a task that does not involve a social presence.  

A study by Grossman et al. (2019) observed reduced looks to faces in autistic 

participants compared to non-autistic participants in a screen-based task but not a live 

interaction. Again, a demonstration that differences were not more evident when a social 

presence was involved. We also found that autistic traits were only associated with less 

looking at a partner’s face when the partner appears on a video, but not in real life (Freeth, 

Foulsham & Kingstone, 2013). Similarly, we recently observed that increased autistic traits 

were not correlated with reduced looking at the social partner in general, or their face more 

specifically, during a structured face-to-face conversation task. However, we did observe that 

individuals who were high in autistic traits exhibited reduced visual exploration overall during 

face-to-face interactions indicating that precise analysis of behaviour can reveal somewhat 

subtle differences that may have profound downstream effects (Vabalas & Freeth, 2016). A 

potential explanation for why autistic traits do not inevitably lead to strikingly atypical patterns 

of social attention in live situations is that in live interaction scenarios many autistic people, 

and those high in autistic traits, are likely to engage in masking behaviour, whereby learned, 

practised patterns of behaviour in order to “fit in” or appear more neurotypical are produced 

(Miller et al. 2021). For example, people are often told to “make eye contact during 

conversations”. However, there is far less societal awareness of more nuanced social attention 

rules that neurotypicals generally abide by without being aware that they’re doing so, meaning 

that some of these more subtle rules are less likely to be instructed or spontaneously learned. 

Similarly, opportunities, and the necessity, to practise social attention behaviour may be far 

less extensive when observing screen based interactions hence making easily observable 

differences between autistic and non-autistic patterns of social attention more likely. In any 

case, whatever the exact reasons for the different patterns of behaviour in real social 

encounters compared to computer-based tasks, that these differences exist demonstrates the 
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importance of considering behaviour within genuine social encounters else our understanding 

of the behaviours we claim to be most interested in will be incomplete. 

Identity of the Social Partner Matters 

It has been suggested for some time that the identity of the social partner matters when 

considering social mechanisms and processes. However, in much experimental research 

often partners are merely presented as anonymous prompts whereby the genuine interaction 

aspect brought by the social partner is not considered further. However, as explained by 

Kuhlen and Brennan (2013), it is important to consider how a confederate may influence a 

task compared to having only naive participants, i.e. more genuine social partners, as part of 

a task. It must be considered whether a confederate can fulfil the role of a conversational 

partner without unduly influencing the nature of the conversation and thus the conclusions 

drawn. This discussion is particularly pertinent to autism research given the prominent, 

influential theory of the Double Empathy Problem (Milton, 2012). The Double Empathy 

Problem outlines the existence of a two-way communication challenge in social expression 

and understanding between autistics and neurotypicals that present barriers for cross-

diagnostic interaction and connection. The idea that neurotypicals struggle with interpreting 

the social cues of autistics just as much as autistics struggle with interpreting the social cues 

of neurotypicals has received clear empirical support in recent years (e.g. Alkhaldi et al. 2019; 

Crompton et al. 2020; Morrison et al. 2020; Sheppard et al. 2016). It is only when autistic - 

non-autistic pairings are analysed that the quality of interactions reduces (Crompton et al. 

2020). It is therefore crucial to consider the identity of the social partner when attempting to 

interpret and draw inferences from behavioural studies on social interaction involving autistic 

people.   

Moving Beyond Social Attention: The Effect of Social Presence on Other Areas of Social 

Cognition 

 The current landscape of research focussing on ‘real’ social interactions is one of new, 

exciting and innovative methodological techniques and paradigms. Yet, at the current time the 

focus of such research is limited to relatively specific research areas such as social attention 

(Risko et al., 2012; Risko et al., 2016), joint action (van der Wel et al., 2021) and conversation 

(Morrison et al., 2020). As highlighted throughout this review, studies across these areas have 

provided an understanding of how critical it is to study social behaviour within social contexts 

and a key understanding now emerging is that interactive processes are not just merely a 

context in which behaviour happens. Instead, they are a critical component of human cognitive 

processing and can drive and instigate cognitive mechanisms in their own right (Schilbach, 
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2016; De Jaeger et al., 2010). In light of these new findings, one of the goals of future research 

should be to focus on investigating if social presence plays as key a role in other areas of 

social cognition as it clearly does in those researched so far.  

 Social cognition covers a broad range of cognitive abilities which enable us to process 

and respond to the social world in which we exist (Frith & Blakemore, 2006). However, in line 

with several other areas of research, paradigms used throughout these areas have 

traditionally given little consideration to the social complexity of the stimuli used in each task 

and the true impact of social presence on the findings in this field are only just beginning to be 

understood. In the field of perspective taking research, task stimuli can vary between pictorial 

representations of people (Samson et al., 2010) to live tasks presented by a confederate (Cole 

et al., 2015). Similarly, in emotion recognition research, the task stimuli can vary from static, 

regimented presentations of actors such as those outlined by Eckman (1992) to more complex 

emotional stimuli presented via video presentations or, relatively recently, via virtual reality 

avatars (Kim et al., 2015; Geraets et al., 2021). Yet, despite the clear differences in social 

complexity in the stimuli used in these paradigms, it is not yet understood if these differences 

lead to empirical alterations of behaviour. This is a critical consideration as these research 

areas encompass skills and behaviours which are associated with differences or difficulties 

for autistic individuals (DSM-5, APA, 2013), and are often drawn on to support our 

understanding of autistic behaviours and traits. This is of concern as we do not have a clear 

understanding of what impact social presence has on these social behaviours, and hence if 

the behaviours recorded via these paradigms are reflective of real life functioning.  

An area of social cognition research that we have chosen to focus on in our own work 

is that of ‘theory of mind’ research. Similarly to both emotion recognition and action recognition 

research, paradigms used in the field of theory of mind research can vary greatly in terms of 

their social complexity, and the impact of real people on the behaviours of interest is not often 

considered (Morgan et al., 2022). There is therefore a scarcity of research investigating how 

theory of mind processes behave in ‘real life’. This is, perhaps, surprising when one considers 

how many of our daily interactions depend upon being able to implicitly infer and recognise 

the motivations and intentions of our social partners. If social attention demonstrates that our 

attention is drawn to social stimuli and allows us to process ‘what’ we are looking at, theory of 

mind abilities deepen the process started by social attention and allow us insights into the 

‘why’ of other people’s behaviour. Therefore, whilst theory of mind research represents its own 

field within social cognition research, it is also implicated across a far broader range of 

behaviours and processes and is argued to underpin other critical social skills by allowing us 

insights and guiding our reactions to the emotions (Seidenfeld et al., 2014), perspectives 
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(Morgan, Smith & Freeth, 2021) and actions (Cerullo et al., 2021) of our social partners. A lack 

of clear understanding of how this ability behaves in-situ is further surprising when we consider 

how difficulties in this particular skill were once considered a hallmark of autism, and broadly 

accepted as a theoretical basis to explain the social and communicative differences 

associated with an autism diagnosis (Baron-Cohen, 1995). Such conclusions were drawn from 

socially isolated lab based paradigms, conducted with simplistic stimuli such as cartoon 

sketches (Baron-Cohen, Leslie & Frith, 1985) and are therefore potentially problematic when 

we consider what we are now beginning to understand regarding the impact of social presence 

on other areas of social cognition. For these reasons, we investigated whether social presence 

is a factor that can influence conclusions relating to theory of mind research (Morgan et al., 

2022). Across two studies we presented participants with a commonly used theory of mind 

paradigm known as a ‘false belief’ task. Critically, participants watched the task in two 

conditions. In one condition the task was acted out live in front of the participant by task 

confederates, in the other condition the participant watched recorded videos of the same 

confederates acting out the same task. We paired this task with two commonly used 

behavioural measures to measure task performance, eye tracking or a direct response from 

the participant; such as a key press or finger point. Across both studies, participants’ eye 

movements were found to be significantly influenced by whether the task was presented live 

or on a computer screen, such that the participants’ eye movements were more likely to 

demonstrate behaviour associated with accurate mentalizing (directing their attention to the 

location they believed a confederate would search) when the task was completed with live 

confederates. This finding was later replicated in a follow-up study with autistic adults and age, 

gender and non-verbal IQ matched controls (Morgan et al., in prep)1. The results of these 

studies therefore provide evidence that a social presence can lead to quantifiable changes in 

behaviour on certain behavioural measures (such as eye tracking) when completing theory of 

mind tasks for both autistic and non-autistic adults. Studies that attempt to draw conclusions 

about mentalizing ability without real-time protagonists are therefore likely to miss out on 

crucial aspects of this ability.   

Conclusion and Future Directions 

 The aim of this review was to consider whether and how the presence of a social 

partner i.e. ‘social presence’ affects social attention, social information processing and social 

interaction behaviour in both autistic and non-autistic people. This review has provided clear 

evidence that social presence does indeed strongly influence all of these factors in both 

autistic and non-autistic people. Relatedly, we find participants are not only sensitive to social 

                                                 
1 Data and analysis syntax are available on the OSF: https://osf.io/t82yh/ 

https://osf.io/t82yh/
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presence across a range of different scenarios but that they are also acutely sensitive to the 

potential for interactivity. Further, they also adjust their behaviour in response to even minor 

perceptual changes in the social nature of a stimulus, in the absence of social presence, such 

as whether the stimulus has social agency. The identity of the social partner matters and the 

effects of social presence go beyond social attention into other social cognition domains, such 

as theory of mind. It is therefore imperative not to overlook the potential influence of these 

factors when designing future studies, making inferences and generating theory.    

Throughout this review, we have demonstrated that not only is social presence a topic 

of concern for social cognition research, but that over the last decade we have seen many 

novel, innovative and technologically cutting edge paradigms and techniques that have helped 

to take account of the influence of social presence as a potentially important factor. The result 

is paradigms that involve stimuli being able to ‘look back’ at the participant, whereby the 

participant can be observed or judged, and the participant being able to ‘look back’ at the 

stimulus. Such paradigms have demonstrated that computer-based, disembodied paradigms 

are unlikely to provide a complete picture of real world behaviour, and that ecologically valid 

studies have an important contribution to make. This is critically important when we consider 

the implications on understanding conditions such as autism. Many theories and interventions 

that have been developed with a view to improving understanding of autistic social interaction 

processes, or social cognition more broadly, have been informed by computer-based, socially 

isolated research.  As outlined in this review, recent research utilising more ecologically valid 

paradigms, containing elements of interactivity, do not support the hypotheses that all autistic 

individuals lack social motivation, that all autistic individuals lack sensitivity to the presence of 

social partners, or that all autistic individuals do not attend to social stimuli. Instead, the 

research discussed throughout this review suggests that these previously held beliefs are 

erroneous, and that autistic individuals’ perceptions and interactions with stimuli that possess 

social agency are far more nuanced than previously proposed. Indeed, we have offered 

evidence here that rather than lacking a ‘sensitivity’ to social agency and social presence, 

instead many autistic people may struggle with finding certain elements to do with these 

stimuli, such as direct eye-contact, aversive. It is also clear that autistic people often struggle 

with social confidence and social understanding due to being autistic in a majority neurotypical 

world, this also likely contributes to many observed differences. A lack of social confidence 

and social understanding could well be societally driven whereby a lack of understanding from 

non-autistic people in terms of preferred autistic social interaction styles could underlie many 

difficulties experienced and autistic - autistic interactions can be more successful than mixed 

autistic - non-autistic interactions. 
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The research discussed throughout this review leads to new and exciting directions of 

future research, both for neurotypical and autistic adults. In particular, whilst we are developing 

a clearer understanding of how social presence influences participants’ behaviour, there is still 

much future research necessary in order to understand why it influences participants’ 

behaviour. That is, there is still much debate surrounding the exact underlying mechanisms 

that produce the behavioural differences observed between socially isolated paradigms, and 

those conducted with at least the perception of the presence of another person (Cañigueral et 

al., 2022). Previous attempts have alluded to the importance of social norms in influencing 

real world behaviour (Freeth et al., 2013), the engagement of additional mentalising processes 

in the presence of real people (Morgan et al., 2021; Redcay & Schilbach, 2019); the potential 

for social interaction (Schilbach, 2016) or the engagement of reputation management 

processes (Izuma et al., 2010) as critical underlying factors. Most recently, the social signalling 

framework lays out a model in order to help quantify and test the engagement of which 

neurocognitive mechanisms are engaged in social interaction paradigms. This framework is 

based on the understanding that it is both the ability to send and receive social signals to a 

social partner which helps to instigate these changes in behaviour (Cañigueral et al., 2022). 

This remains a highly active and evolving field of study, and our understanding of these 

mechanisms is only likely to increase in the coming years. Similarly whilst the research 

discussed in this review offers positive and necessary future directions in autism research, it 

must be acknowledged that many gaps remain to be addressed, not least that many of the 

findings discussed here are drawn from a subset of the population of autistic adults who do 

not have co-occurring intellectual disability. 

Overall, the evidence presented in this review suggests that our current understanding 

of autistic social interaction processing is fragmented and, in some ways, flawed. Many 

previous assumptions regarding social cognition in autism must be revisited to determine if 

they are an accurate depiction of social engagement in everyday life. It is therefore evident 

that in the future, more face-to-face studies are required, using naturalistic paradigms in order 

to develop a framework of understanding with the aim of being genuinely useful to autistic 

people. 

References 

Alkhaldi, R. S., Sheppard, E., & Mitchell, P. (2019). Is there a link between autistic 
people being perceived unfavorably and having a mind that is difficult to read?. Journal of 
Autism and Developmental Disorders, 49(10), 3973-3982. 

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 
disorders (5th ed.). https://doi.org/10.1176/appi.books.9780890425596 

https://doi.org/10.1176/appi.books.9780890425596


18 

Baron-Cohen, S. (1995). Mindblindness: An essay on autism and theory of mind. The 
MIT Press. 

Baron-Cohen S., Leslie A.M., & Frith U. (1985). Does the autistic child have a ‘theory 
of mind’? Cognition, 21, 37–46. 

Bishop-Fitzpatrick, L., Minshew, N. J., & Eack, S. M. (2014). A systematic review of 
psychosocial interventions for adults with autism spectrum disorders. In F. R. Volkmar, B. 
Reichow, & J. McPartland (Eds), Adolescents and Adults with Autism Spectrum Disorders (pp. 
315–327). Springer. 

Bottini, S. (2018). Social reward processing in individuals with autism spectrum 
disorder: A systematic review of the social motivation hypothesis. Research in Autism 
Spectrum Disorders, 45, 9-26. 

Bradshaw, J., Shic, F., Holden, A. N., Horowitz, E. J., Barrett, A. C., German, T. C., & 
Vernon, T. W. (2019). The use of eye tracking as a biomarker of treatment outcome in a pilot 
randomized clinical trial for young children with autism. Autism Research, 12(5), 779-793. 

Cañigueral, R., Krishnan-Barman, S. & Hamilton, A.F.d.C. (2022). Social signalling as a 

framework for second-person neuroscience. Psychonomic Bulletin & Review. 

https://doi.org/10.3758/s13423-022-02103-2 

Cañigueral, R., Ward, J. A., & Hamilton, A. F. D. C. (2021). Effects of being watched 
on eye gaze and facial displays of typical and autistic individuals during conversation. Autism, 
25(1), 210-226. 

Cañigueral, R., & Hamilton, A. F. D. C. (2019). The role of eye gaze during natural 
social interactions in typical and autistic people. Frontiers in Psychology, 10, 560. 

Cerullo, S., Fulceri, F., Muratori, F., & Contaldo, A. (2021). Acting with shared 
intentions: A systematic review on joint action coordination in autism spectrum disorder. Brain 
and Cognition, 149, Article 105693. 

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., & Schultz, R. T. (2012). The social 
motivation theory of autism. Trends in Cognitive Sciences, 16, 231-239. 

Chita-Tegmark, M. (2016). Social attention in ASD: A review and meta-analysis of eye-
tracking studies. Research in developmental disabilities, 48, 79-93. 

Cole, G. G., Skarratt, P. A., & Kuhn, G. (2016). Real person interaction in visual 
attention research. European Psychologist. 

Cole, G. G., Smith, D., & Atkinson, M. (2015). Mental state attribution and the gaze 
cueing effect. Attention, Perception, & Psychophysics, 77, 1105–1115. 

Crompton, C. J., Ropar, D., Evans-Williams, C. V., Flynn, E. G., & Fletcher-Watson, S. 
(2020). Autistic peer-to-peer information transfer is highly effective. Autism, 24(7), 1704-1712. 

De Jaegher, H., Di Paolom, E., & Gallagher, S. (2010). Can social interaction constitute 
social cognition? Trends in Cognitive Sciences, 14, 441-447. 

Ekman, P. (1992). An argument for basic emotions. Cognition and Emotion, 6, 169–
200. 



19 

Ernest-Jones, M., Nettle, D., & Bateson, M. (2011). Effects of eye images on everyday 
cooperative behavior: a field experiment. Evolution and Human Behavior, 32(3), 172–178. 

Frazier, T. W., Strauss, M., Klingemier, E. W., Zetzer, E. E., Hardan, A. Y., Eng, C., & 
Youngstrom, E. A. (2017). A meta-analysis of gaze differences to social and nonsocial 
information between individuals with and without autism. Journal of the American Academy of 
Child & Adolescent Psychiatry, 56(7), 546-555. 

Frith, U. & Blakemore, SJ. (2006). Social Cognition. In Morris, R., Tarassenko, L., & 
Kenward, M. Cognitive Systems - Information Processing Meets Brain Science (pp. 138-162). 
Academic Press. 

Foulsham, T., Walker, E., & Kingstone, A. (2011). The where, what and when of gaze 
allocation in the lab and the natural environment. Vision Research, 51 (17), 1920-1931 

Freeth, M., & Bugembe, P. (2018). Social partner gaze direction and conversational 
phase; factors affecting social attention during face-to-face conversations in autistic adults? 
Autism, DOI:10.1177/1362361318756786 

Freeth, M., Foulsham, T., & Kingstone, A. (2013). What affects social attention? Social 
presence, eye contact and autistic traits. PLoS ONE, 8(1), e53286 
doi:101371/journalpone0053286 

Freeth, M., Morgan, E., Bugembe, P., & Brown, A. (2020). How accurate are autistic 
adults and those high in autistic traits at making face-to-face line-of-sight judgements?. 
Autism, 24(6), 1482-1493. 

Frischen, A., Bayliss, A. P., & Tipper, S. P. (2007). Gaze cueing of attention: visual 
attention, social cognition, and individual differences. Psychological bulletin, 133(4), 694. 

Gallup, A. C., Hale, J. J., Sumpter, D. J. T., & Cousin, I. D. (2012). Visual attention and 
the acquisition of information in human crowds. PNAS: Psychological and Cognitive Sciences, 
109, 7245-7250. 

Geraets, C. N. W., Klein Tuente, S., Lestestuiver, B. P., van Beilen, M., Nijman, S. A., 
Marsman, J. B. C., & Veling, W. (2021). Virtual reality facial emotion recognition in social 
environments: An eye-tracking study. Internet Interventions. 
https://doi.org/10.1016/j.invent.2021.100432 

Gobel, M. S., Kim, H. S., & Richardson, D. C. (2015). The dual function of social gaze. 
Cognition, 136, 359-364. 

Gobel, M. S., Tufft, M. R., & Richardson, D. C. (2018). Social beliefs and visual 
attention: how the social relevance of a cue influences spatial orienting. Cognitive science, 42, 
161-185. 

Gregory, N. J., & Antolin, J. V. (2019). Does social presence or the potential for 

interaction reduce social gaze in online social scenarios? Introducing the “live lab” paradigm. 

Quarterly Journal of Experimental Psychology, 72(4), 779-791. 

Gregory, N. J., Lόpez, B., Graham, G., Marshman, P., Bate, S., & Kargas, N. (2015). 

Reduced gaze following and attention to heads when viewing a" live" social scene. PLoS One, 

10(4), e0121792. 



20 

Grossman, R. B., Zane, E., Mertens, J., & Mitchell, T. (2019). Facetime vs. Screentime: 

Gaze patterns to live and video social stimuli in adolescents with ASD. Scientific reports, 9(1), 

1-10. 

Hamilton, A. F. de C., & Lind, F. (2016). Audience effects: what can they tell us about 

social neuroscience, theory of mind and autism? Culture and Brain, 4, 159-177. 

Hanley, M., Riby, D. M., McCormack, T., Carty, C., Coyle, L., Crozier, N., ... & 

McPhillips, M. (2014). Attention during social interaction in children with autism: Comparison 

to specific language impairment, typical development, and links to social cognition. Research 

in Autism Spectrum Disorders, 8(7), 908-924. 

Hanley, M., Riby, D. M., Carty, C., Melaugh McAteer, A., Kennedy, A., & McPhillips, 

M. (2015). The use of eye-tracking to explore social difficulties in cognitively able students with 

autism spectrum disorder: A pilot investigation. Autism, 19(7), 868-873. 

Izuma, K., Matsumoto, K., Camerer, C. F., & Adolphs, R. (2011). Insensitivity to social 

reputation in autism. Proceedings of the National Academy of Sciences, 108, 1–6. 

Izuma, K., Saito, D. N., & Sadato, N. (2010). The roles of the medial prefrontal cortex 

and striatum in reputation processing. Social Neuroscience, 5(2), 133–147 

Jarrold, W., Mundy, P., Gwaltney, M., Bailenson, J., Hatt, N., McIntyre, N., Kim, K., 

Solomon, M., Novotny, S., & Swain, L. (2013). Social attention in a virtual public speaking task 

in higher functioning children with autism. Autism Research, 6(5), 393–410.  

Jaswal, V. K., & Akhtar, N.  (2018). Being versus appearing socially uninterested: 

Challenging assumptions about social motivation in autism. Behavioural and Brain Sciences, 

42.  doi: 10.1017/S0140525X18001826.  

Kim, K., Rosenthal, M. Z., Gwaltney, M., Jarrold, W., Hatt, N., McIntyre, N., Swain, L., 

Solomon, M., & Mundy, P. (2015). A Virtual Joy-Stick Study of Emotional Responses and 

Social Motivation in Children with Autism Spectrum Disorder. Journal of autism and 

developmental disorders, 45(12), 3891–3899.  

Kliemann, D., Dziobek, I., Hatri, A., Baudewig, J., & Heekeren, H. R. (2012). The role 

of the amygdala in atypical gaze on emotional faces in autism spectrum disorders. Journal of 

Neuroscience, 32(28), 9469-9476. 



21 

Kuhlen, A. K., & Brennan, S. E. (2013). Language in dialogue: When confederates 

might be hazardous to your data. Psychonomic bulletin & review, 20(1), 54-72. 

Kuhn, G., Teszka, R., Tenaw, N. & Kingstone, A. (2016). Don't be fooled! Attentional 

responses to social cues in a face-to-face and video magic trick reveals greater top-down 

control for overt than covert attention. Cognition, 146, 136 – 142. 

Laidlaw, K. E., Foulsham, T., Kuhn, G., & Kingstone, A. (2011). Potential social 

interactions are important to social attention. Proceedings of the National Academy of 

Sciences, 108(14), 5548-5553. 

Lehmann, K., Maliske, L., Böckler, A., & Kanske, P. (2019). Social impairments in 

mental disorders: Recent developments in studying the mechanisms of interactive behavior. 

Clinical Psychology in Europe, 1(2), https://doi.org/10.32872/cpe.v1i2.33143 

Lind, S. E., & Bowler, D. M. (2009). Recognition memory, self-other source memory, 

and theory-of-mind in children with autism spectrum disorder. Journal of Autism and 

Developmental Disorders, 39, 1231-1239. 

Liu, T., Liu, X., Yi, L., Zhu, C., Markey, P. S., & Pelowski, M. (2019). Assessing autism 

at its social and developmental roots: a review of autism spectrum disorder studies using 

functional near-infrared spectroscopy. Neuroimage, 185, 955-967. 

López, B., Gregory, N., & Freeth, M. (under review). Social attention patterns of 

autistic and non-autistic adults when viewing real vs. reel people 

Ma, X., Gu, H., & Zhao, J. (2021). Atypical gaze patterns to facial feature areas in 

autism spectrum disorders reveal age and culture effects: A meta-analysis of eye-tracking 

studies. Autism Research,14, 2625-2639. 

Miller MR, Jun H, Herrera F, Yu Villa J, Welch G, et al. (2019) Social interaction in 

augmented reality. PLOS ONE, 14(5). https://doi.org/10.1371/journal.pone.0216290 

Miller, D., Rees, J., & Pearson, A. (2021). “Masking Is Life”: Experiences of Masking 

in Autistic and Nonautistic Adults. Autism in Adulthood, 3(4), 330-338. 

Milton, D. E. (2012). On the ontological status of autism: the “double empathy 
problem.” Disability & Society, 27(6), 883–887 

https://doi.org/10.32872/cpe.v1i2.33143


22 

Minissi, M. E., Chicchi Giglioli, I. A., Mantovani, F., & Alcaniz Raya, M. (2021). 
Assessment of the autism spectrum disorder based on machine learning and social visual 
attention: A systematic review. Journal of Autism and Developmental Disorders, 1-16. 

Morgan, E. J., Carroll, D. J., Chow, C. K. C., & Freeth, M. (2022). The Effect of Social 
Presence on Mentalizing Behavior. Cognitive Science, 46. https://doi.org/10.1111/cogs.13126 

Morgan, E. J., Foulsham, T., & Freeth, M. (2021). Sensitivity to social agency in autistic 
adults. Journal of Autism and Developmental Disorders, 51(9), 3245-3255. 

Morgan, .J., Smith, D.T. & Freeth, M. (2021). Gaze cueing, mental States, and the 
effect of autistic traits. Attention Perception & Psychophysics. https://doi.org/10.3758/s13414-
021-02368-0 

Morrison, K. E., DeBrabander, K. M., Jones, D. R., Faso, D. J., Ackerman, R. A., & 
Sasson, N. J. (2020). Outcomes of real-world social interaction for autistic adults paired with 
autistic compared to typically developing partners. Autism, 24(5), 1067–1080. 

Mundy, P., & Bullen, J. (2021). The Bidirectional Social-Cognitive Mechanisms of the 
Social-Attention Symptoms of Autism. Frontiers in Psychiatry, 12. 

Myllyneva, A., & Hietanen, J. K. (2015a). The dual nature of eye contact: to see and to 
be seen. Social Cognitive and Affective Neuroscience, 11, 1089–1095. 

Myllyneva, A., & Hietanen, J. K. (2015b). There is more to eye contact than meets the 
eye. Cognition, 134, 100–109. 

Ochi, K., Ono, N., Owada, K., Kojima, M., Kuroda, M., Sagayama, S., et al. (2019). 
Quantification of speech and synchrony in the conversation of adults with autism spectrum 
disorder. PLoS ONE, 14. https://doi.org/10.1371/journal.pone.0225377 

Reader, A. T., & Holmes, N. P. (2016). Examining ecological validity in social 
interaction: problems of visual fidelity, gaze, and social potential. Culture and brain, 4(2), 134-
146. 

Redcay, E., & Schilbach, L. (2019). Using second-person neuroscience to elucidate 
the mechanisms of social interaction. Nature Reviews: Neuroscience, 20, 495-505. 

Risko, E. F., Laidlaw, K. E., Freeth, M., Foulsham, T., & Kingstone, A. (2012). Social 
attention with real versus reel stimuli: toward an empirical approach to concerns about 
ecological validity. Frontiers in human neuroscience, 6, 143. 

Risko, E. F., Richardson, D. C., & Kingstone, A. (2016). Breaking the fourth wall of 
cognitive science: Real-world social attention and the dual function of gaze. Current Directions 
in Psychological Science, 25(1), 70-74. 

Ristic, J., & Kingstone, A. (2005). Taking control of reflexive social attention. Cognition, 
94(3), B55-B65. 

Samson, D., Apperly, I. A., Braithwaite, J. J., Andrews, B. J., & Bodley Scott, S. E. 
(2010. Seeing it their way: Rapid and involuntary computation of what other people see. 
Journal of Experimental Psychology: Human Perception and Performance, 36, 1255-1266.  

Schilbach, Leonhard. (2016). Toward a second-person neuropsychiatry. Philosophical 
Transactions of The Royal Society B Biological Sciences, 371, doi: 10.1098/rstb.2015.0081. 



23 

Seidenfeld, A. M., Johnson, S. R., Woodburn Cavadel, E., & Izard, C. E. (2014). Theory 
of Mind Predicts Emotion Knowledge Development in Head Start Children. Early Education 
and Development, 25, 933-948.  

Sheppard, E., Pillai, D., Wong, G. T. L., Ropar, D., & Mitchell, P. (2016). How easy is 
it to read the minds of people with autism spectrum disorder?. Journal of autism and 
developmental disorders, 46(4), 1247-1254. 

Shic, F., Naples, A. J., Barney, E. C., Chang, S. A., Li, B., McAllister, T., ... & 
McPartland, J. C. (2022). The autism biomarkers consortium for clinical trials: evaluation of a 
battery of candidate eye-tracking biomarkers for use in autism clinical trials. Molecular Autism, 
13(1), 1-17. 

Scheeren, A. M., Begeer, S., Banerjee, R., Meerum Terwogt, M., & Koot, H. M. (2010). 
Can you tell me something about yourself? Self-presentation in children and adolescents with 
high functioning autism spectrum disorder in hypothetical and real life situations. Autism, 
14(5), 457-473. 

Seidenfeld, A. M., Johnson, S. R., Woodburn Cavadel, E., & Carroll, I. E. (2014). 
Theory of Mind Predicts Emotion Knowledge Development in Head Start Children, Early 
Education and Development, 25, 933-948. 

Su, W. C., Culotta, M., Mueller, J., Tsuzuki, D., Pelphrey, K., & Bhat, A. (2020). 
Differences in cortical activation patterns during action observation, action execution, and 
interpersonal synchrony between children with or without autism spectrum disorder (ASD): An 
fNIRS pilot study. PloS one, 15(10), e0240301. 

Suda, M., Takei, Y., Aoyama, Y., Narita, K., Sakurai, N., Fukuda, M., & Mikuni, M. 
(2011). Autistic traits and brain activation during face-to-face conversations in typically 
developed adults. PLoS One, 6(5), e20021. 

Tanaka, J.W., Sung, A. (2016). The “Eye Avoidance” Hypothesis of Autism Face 
Processing. Journal of Autism and Developmental Disorders, 46, 1538–1552. 

Vabalas, A., & Freeth, M. (2016). Brief Report: Patterns of Eye Movements in face-to-
face Conversation are Associated with Autistic Traits: Evidence from a Student Sample. 
Journal of Autism and Developmental Disorders, 46, 305-314. 

Van der Wel, R. P. R. D., Becchio, C., Curioni, A., & Wolf, T. (2021). Understanding 
joint action: Current theoretical and empirical approaches. Acta Psychologica, 215. 
https://doi.org/10.1016/j.actpsy.2021.103285. 

Wiese, E., Wykowska, A., Zwickel, J., & Müller, H. J. (2012). I see what you mean: 
how attentional selection is shaped by ascribing intentions to others. Plos one, 7(9), e45391-
e45391. 

Wood‐ Downie, H., Wong, B., Kovshoff, H., Cortese, S., & Hadwin, J. A. (2021). 
Research Review: A systematic review and meta‐ analysis of sex/gender differences in social 
interaction and communication in autistic and nonautistic children and adolescents. Journal of 
Child Psychology and Psychiatry, 62(8), 922-936. 

 

 



24 

 


