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Abstract 

It is important that autism research is inclusive and supports the participation of a 

wide range of autistic people. However, there has been limited research on how to make 

studies accessible for autistic participants. This mixed-methods study explored how to 

promote the comfort of autistic children, using the specific example of visiting a research lab 

and meeting a humanoid robot. In Phase 1, fourteen parents of autistic children were 

interviewed about how their child could be made comfortable during a lab visit, including 

different approaches for familiarising their child with the robot. In Phase 2, autistic children 

of the parents in Phase 1 (n = 10) visited the lab and completed familiarisation activities with 

a humanoid robot. The opinions of the children and their parents about the children’s 

experiences were recorded. Using reflexive thematic analysis, five overarching themes 

reflected how to best support autistic child participants. These themes encompassed 

elements of particular relevance to robot studies but also many practices of general 

relevance to participating in research: (1) Preparation is key, (2) Consideration of 

environmental factors, (3) Using familiarisation, (4) A supportive and engaged researcher, 

and (5) Individualised approaches. Based on our findings, we report preliminary and 

generalisable best-practice recommendations to support autistic children in a research 

setting and promote positive experiences. 

Keywords: auƟsm, robots, humanoid, familiarisaƟon, parƟcipaƟon 
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  The importance of promoƟng inclusivity and posiƟve experiences for auƟsƟc 

individuals who parƟcipate in research is becoming increasingly recognised (e.g., Gowen et 

al., 2019; Haas et al., 2016; Pellicano et al., 2017). Many auƟsƟc characterisƟcs, such as 

sensory sensiƟviƟes (Yuan et al., 2022), the need for rouƟne (Louis-Delsoin et al., 2024), and 

communicaƟon difficulƟes (Askari et al., 2015), may present as barriers to study 

parƟcipaƟon. Co-occurring features, such as anxiety (e.g., van Steensel et al., 2011) and 

intolerance for uncertainty (e.g., Boulter et al., 2014), can also limit inclusion. Not only do 

researchers have a responsibility to ensure parƟcipaƟon is as comfortable and as posiƟve as 

possible, but inclusive research pracƟces are key to ensuring that auƟsm research is not 

limited to a narrow range of auƟsƟc people. 

 Guidance exists for researchers on how to promote the comfort of auƟsƟc 

parƟcipants during research parƟcipaƟon. These recommendaƟons include environmental 

consideraƟons, such as considering the sensory environment and providing breaks during 

tesƟng, as well as the provision of clear instrucƟons, both on what will happen during the 

tesƟng session and how to find the venue (Gowen et al., 2019). Guidelines framed 

specifically for auƟsƟc adults also highlight the importance of accessible consent processes 

and offering mulƟple modes of parƟcipaƟon (Nicolaidis et al., 2019). Related to this is the 

recommended use of research passports, which can help auƟsƟc people communicate their 

needs and preferences to researchers (Ashworth et al., 2021). Researchers have also 

developed recommendaƟons for working with auƟsƟc children who are nonverbal or who 

have intellectual disabiliƟes, and stress the importance of monitoring parƟcipants’ energy 

levels and paying aƩenƟon to behavioural signs that the parƟcipant may not wish to 

conƟnue tesƟng (McKinney et al., 2021). However, exisƟng insights and recommendaƟons 

are based on surveys of the literature, reflecƟons on researchers’ own experiences, or 



SUPPORTING AUTISTIC CHILDREN IN RESEARCH STUDIES 4 
 

 
 

consultaƟon with auƟsƟc adults or parents of auƟsƟc children of their previous experiences 

with research. To date, no research study has used preparaƟon for or parƟcipaƟon in a 

research study to directly generate insights from auƟsƟc people or family members.  

Research involving children necessarily involves addiƟonal consideraƟons compared 

to adult parƟcipants (Fargas-Malet et al., 2010), and this is parƟcularly the case for children 

with addiƟonal needs. For auƟsƟc children, a relevant consideraƟon is how they might 

experience the novel equipment that is oŌen a feature of experimental studies. AuƟsƟc 

children are oŌen invited to take part in studies that include specialist equipment, including 

neuroimaging (Rafiee et al., 2022), eye tracking (Papagiannopoulou et al., 2014), virtual 

reality (Chen et al., 2022), and robots (Alabdulkareem et al., 2022). Research with robots, 

parƟcularly with a focus on human-robot interacƟon (HRI), has become increasingly popular 

in recent years. Robots are oŌen favoured as a data collecƟon tool because of the 

experimental control they afford (e.g., Chevalier et al., 2020; Giannopulu et al., 2014; Golliot 

et al., 2015). Human experimenters may send unintenƟonal messages via subconscious 

modificaƟons to their voice or facial expressions, but this can be Ɵghtly controlled in HRI 

studies (Huijnen et al., 2018). Other studies focus on HRI specifically, using robots in 

intervenƟons to improve the wellbeing of auƟsƟc children (e.g., Boccanfuso et al., 2017; 

FachanƟdis et al., 2020; Huijnen et al., 2021; Kajopoulos et al., 2015). 

AuƟsƟc children can find meeƟng a novel robot in an experimental seƫng difficult, 

leading to discomfort, distress, and even parƟcipant withdrawal (Huijnen et al., 2021; Short 

et al., 2017). There are a range of factors that may make the experimental seƫng 

uncomfortable for auƟsƟc children. Many of these, including the disrupƟon to rouƟne and 

the introducƟon to unfamiliar people and seƫngs, are generalisable to many types of study. 

However, there are likely addiƟonal challenges that occur when meeƟng an unfamiliar robot. 
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Indeed, researchers have idenƟfied the engineering challenge of designing robot 

interacƟons in a way that is both engaging and perceived as nonthreatening for children 

(ScassellaƟ et al., 2012). Specific anxiety about the robot has been highlighted as a driver of 

discomfort in previous HRI studies with auƟsƟc children (e.g., Di Nuovo et al., 2020; Petric et 

al., 2017). DifficulƟes with toleraƟng the uncertainty of the robot’s behaviours (e.g., Boulter 

et al., 2014) and sensory discomfort (e.g., Kirby et al., 2022) are addiƟonal factors that may 

be relevant. 

FamiliarisaƟon phases are a potenƟal way of helping auƟsƟc children overcome 

discomfort when meeƟng a robot. A familiarisaƟon phase is an iniƟal phase of an 

experiment designed to introduce parƟcipants to key aspects of the methodology, and is 

used in HRI research (Wallbridge et al., 2024). Previously, including a familiarisaƟon phase in 

an HRI study reduced the withdrawal rate of auƟsƟc child parƟcipants from 87.5% to 10.5% 

(Petric et al., 2017), indicaƟng they can have a significant impact. Our systemaƟc review of 

the familiarisaƟon strategies used by researchers to introduce auƟsƟc parƟcipants found 

that a wide variety of approaches were used (Wallbridge et al., 2024), such as showing the 

parƟcipant what the robot can do, or having the parƟcipant and the robot parƟcipate in an 

acƟvity together. However, the majority of studies that reported using a familiarisaƟon 

phase provided limited detail. As such, understanding of familiarisaƟon approaches remains 

limited. Other researchers who use specialised equipment that would likely be unfamiliar to 

children, such as magneƟc resonance imaging (MRI) scanners, have successfully taken steps 

to generate bespoke guidance for familiarising auƟsƟc children with their study equipment 

(Tziraki et al., 2021). Although familiarisaƟon methods do exist within the field of HRI 

(Wallbridge et al., 2023), there has been no specific exploraƟon of the success of these 

techniques, including the perspecƟves of parents and auƟsƟc children. 



SUPPORTING AUTISTIC CHILDREN IN RESEARCH STUDIES 6 
 

 
 

In the current study, our primary aim was to invesƟgate how to promote the comfort 

and enjoyment of auƟsƟc children in research, using the specific example of meeƟng a 

humanoid robot in a laboratory seƫng. Other researchers who use specialised pracƟces within 

a real world example, we wanted to generate nuanced and ecologically-valid insights that 

could complement previous consultaƟon work (e.g., Gowen et al., 2019; Nicolaidis et al., 

2019).  AddiƟonally, we wanted to focus on the voice of auƟsƟc children and their parents. 

As such, we used a two-phase, mixed-methods design that involved a preparatory interview 

and a study visit. In the first phase, we conducted online semi-structured interviews with 

parents to discuss how to promote their children’s comfort in a research seƫng, alongside a 

more specific exploraƟon of the suitability of various robot familiarisaƟon techniques. In the 

second phase, their children visited our lab to meet a humanoid robot, giving opportunity to 

explore the effecƟveness of different familiarisaƟon methods. Both the parents and children 

provided feedback on the child’s experience of meeƟng the robot. 

Methods 

ParƟcipants 

Fourteen parents and their auƟsƟc child were recruited through an adverƟsement on 

social media. The children were aged 6-11 years old, had a clinical diagnosis of auƟsm, and 

had no significant physical disability that would limit their ability to interact with a humanoid 

robot. 

All parents parƟcipated in Phase 1, an online interview, and were invited to take part 

in Phase 2, which occurred in the lab an average of 11.2 days (SD = 7.7) aŌer Phase 1. Ten of 

the fourteen parents took part with their auƟsƟc child in Phase 2. Three other children 

chose not to parƟcipate: one decided not to take part on the morning of the study, and two 

chose not to parƟcipate upon arrival at the lab, but before beginning the study. 
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 Parents completed the lifeƟme version of the Social CommunicaƟon QuesƟonnaire 

(SCQ) (RuƩer et al., 2003). Scores ranged from 18 to 36 (M = 25.8, SD = 6.1), with a score of 

15 or higher indicaƟng that a child might be auƟsƟc. While all parents reported in the SCQ 

that their children were “able to talk using short phrases or sentences”, three parents 

answered that they were unable have a “to a to and fro ‘conversaƟon’ with [their child] that 

involves taking turns or building on what [they] have said”. ParƟcipant demographics for 

each phase of the study are shown in Table 1. 

Table 1 

ParƟcipant Demographics 

Sample CharacterisƟcs n Range Mean SD 
Phase 1 – Parents (n = 14)     
Gender     
     Female 13    
     Male 0    
     Unknown 1    
Race/Ethnicity     
     White BriƟsh 11    
     Mexican 1    
     White and Black African 1    
     Unknown 1    
Age (years)  31-44 37.3 3.2 
Phase 2 – Parents (n = 10)     
Gender     
     Female 9    
     Male 0    
     Unknown 1    
Race/Ethnicity     
     White BriƟsh 7    
     Mexican 1    
     White and Black African 1    
     Unknown 1    
Age (years)  36-44 36.7 3.0 
Phase 2 – Children (n = 10)     
Gender     
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     Female 2    
     Male 7    
     Unknown 1    
Race/Ethnicity     
     White BriƟsh 7    
     Mexican 1    
     Indian, White, and Black African 1    
     Unknown 1    
Age (years)  6.4-11.3 8.8 1.5 

 

Parents received a £15 shopping voucher for parƟcipaƟng. Children received a 

cerƟficate and a sƟcker. The study was approved by the Cardiff University School of 

Psychology Research Ethics CommiƩee. Each parent provided wriƩen informed consent and 

children provided verbal assent. 

Materials 

Humanoid robot 

We used a NAO robot from United RoboƟcs Group, which is commonly used in 

studies with auƟsƟc parƟcipants (Wallbridge et al., 2024). NAO robots are 57.4 cm tall, with 

tacƟle sensors and speakers, and are capable of speech, movement, and playing music 

(Figure 1). They connect to a computer via Wi-Fi and are controlled using Choregraphe (Pot 

et al., 2009) soŌware. Further details of the NAO robot can be found elsewhere (e.g., Puglisi 

et al., 2022). We named the NAO robot Russell and used male pronouns. 
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Figure 1 

Humanoid robot NAO by SoŌBank RoboƟcs 

 

Note. A member of the research team and a child parƟcipant interacƟng with the NAO 
robot. A clearer photo of the NAO robot is shown on the right. 
 

FamiliarisaƟon Approaches 

The familiarisaƟon approaches (see Table 2) were discussed with parents in the 

Phase 1 interviews and used with the children in the Phase 2 lab visits. The approaches were 

based on a subset of those idenƟfied in Wallbridge et al. (2023) that were considered 

suitable for the NAO robot and/or the current method. These approaches were developed in 

Choregraphe version 2.8.7.4 (Pot et al., 2009), and are available as part of a git repository.1 

AddiƟonal details are located in the Supplementary Materials. 

Capability DemonstraƟon. This approach gradually displayed each of the robot’s 

capabiliƟes, while the child watched passively. This was achieved by the robot conducƟng a 

wake-up sequence (Part 1), which was followed by a song and dance rouƟne (Part 2). 

 
1 hƩps://github.com/CWallbridge/FamiliarisaƟon 
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SƟmulus and Response. This approach enabled two-way interacƟons between the 

robot and the child. Three different sƟmulus and response exchange opƟons were available: 

a quesƟon and answer session, a following game where the child completed simple 

instrucƟons given by the robot, and a mindful breathing exercise.  

StaƟc ExploraƟon. This approach enabled the child to explore the robot using touch 

without the robot responding. Two types of StaƟc ExploraƟon were available: Free 

ExploraƟon, in which the researcher invited the child to touch the robot, and Guided 

ExploraƟon, in which the researcher guided the child through touching different parts of the 

robot in the context of giving the robot a “check-up”. 

Table 2 

FamiliarisaƟon Approaches Discussed With Parents in the Phase 1 Interviews and Used With 

the Children in the Phase 2 Lab Visit 

FamiliarisaƟon Approach DescripƟon 

Capability DemonstraƟon  

Wake-Up Sequence The robot gradually wakes up and introduces 
itself. 

Song and Dance The robot plays a song and does a dance along 
with it. 

SƟmulus and Response  

QuesƟon and Answer Session The robot asks the child several quesƟons, and 
also provides its own answers. 

Following Game The robot asks the child to do several simple 
movements. 

Mindful Breathing The robot leads the child through a mindful 
breathing exercise. 

StaƟc ExploraƟon  
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Free ExploraƟon The robot is “powered off” and the researcher 
invites the child to touch the robot. 

Guided ExploraƟon The robot is “powered off” and the researcher 
asks the child to touch specific parts of the robot. 

 

Phase 1 Parent Interview 

A semi-structured online interview was conducted to explore parents’ perspecƟves 

on how their child could be supported to visit our lab to meet a humanoid robot. Parents 

were shown a video of the NAO robot and its capabiliƟes were described. The first part of 

the interview included a discussion of how the parent’s child might feel about meeƟng the 

robot, alongside topics about how to promote the child’s comfort during the visit. For the 

second part of the interview, parents were shown videos of the NAO robot enacƟng the 

Capability DemonstraƟon (Wake-Up Sequence; Song and Dance) and SƟmulus and 

Response. StaƟc ExploraƟon was described to parents verbally. Each familiarisaƟon approach 

was followed by a discussion about how the parent thought their child would feel about the 

approach. For approaches that had mulƟple implementaƟon opƟons (e.g., Free ExploraƟon 

or Guided ExploraƟon), parents were asked to reflect on which opƟon might best suit their 

child. The interview ended with a focus on parents’ opinions about sharing informaƟon 

about their child’s needs with researchers before a study, and how they thought this should 

be carried out. 

Phase 2 Parent raƟngs and interview 

Parents used Likert scales to indicate how comfortable they thought their child was 

during each familiarisaƟon approach, and how much their child enjoyed each approach. At 

the end of the session, parents also reported how much their child enjoyed themselves 
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overall. All scales ranged from 1 to 5, with 1 represenƟng the most negaƟve response and 5 

the most posiƟve. 

A semi-structured interview was also conducted with the parent in which they 

elaborated on their Likert scores. QuesƟons were also asked about the appropriateness of 

the duraƟon of each approach and the number of approaches used. 

Phase 2 Child Interviews 

Child parƟcipants were asked about their experience of spending Ɵme with the robot 

using three quesƟons, answered using a 5-point Likert scale where 1 was the most negaƟve 

response and 5 the most posiƟve. The quesƟons were, “Do you think Russell is friendly?”, 

“Do you think Russell is happy?”, and “How happy would you be to play with Russell again?”. 

The first two quesƟons were adapted from the RoboƟc Social AƩributes Scale (Carpinella et 

al., 2017). ParƟcipants were first given three opƟons and told to select the one they most 

agreed with (e.g., Friendly, In the middle, Unfriendly). If parƟcipants selected Friendly, then 

they were asked if they thought the robot was Very friendly or Just a liƩle friendly. 

Analogous opƟons were provided for Unfriendly, whereas In the middle was recorded as is. 

Answers could be expressed verbally, through poinƟng, or head shaking/nodding. 

Children who could answer open-ended quesƟons also completed a short semi-

structured interview where they were asked about what they liked or disliked about the 

robot, what their favourite acƟvity was (Song and Dance porƟon of the Capability 

DemonstraƟon, SƟmulus and Response approach, or StaƟc ExploraƟon), and what other 

games that the robot should learn to play. If open-ended quesƟons were not accessible to a 

child, they were instead shown pictures represenƟng the different acƟviƟes and asked to 

point at their favourite acƟvity, and any acƟviƟes they did not like. 
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Procedure 

The order of the different parts of the study is represented visually in Figure 2. 

Phase 1 – Parent interview 

Interviews were conducted online in MicrosoŌ Teams by one of two researchers and 

lasted an average of 38 min (range: 28 min to 52 min). The interviews were recorded and 

transcribed. Researchers showed parents the familiarisaƟon methods by sharing their screen 

and playing a pre-recorded video. 

Phase 2 – Child and parent lab visit  

As suggested by a parent in Phase 1, prior to the lab visit, each family was sent a 

storyboard that explained in simple terms what the child would be doing, accompanied by 

photographs. Parents could also request addiƟonal preparaƟon materials during Phase 1. 

Two parents requested a video of the researchers introducing themselves, and another 

requested a leƩer from the researchers assuring the child that they were allowed to bring 

their comfort object. 

During the lab visit, one researcher worked directly with the child while a second 

researcher operated the robot. Before entering the tesƟng room, the child was shown a 

photograph of the robot and was given the opportunity to ask quesƟons. Upon entering the 

room, the child could choose where they sat. 

The child was then presented with the three familiarisaƟon approaches in the order: 

Capability DemonstraƟon, SƟmulus and Response, StaƟc ExploraƟon. This fixed order was 

chosen as the level of interacƟon with the robot increases across the approaches. The 

specific implementaƟon of each approach was predetermined in the Phase 1 parent 

interview. AŌer all familiarisaƟon approaches were completed, the researcher asked the 

child about their experience with the robot using Likert scales and the child interview. 
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During the child’s session with the robot, their parent sat in an observaƟon room 

with the second researcher, where they observed the tesƟng session through a one-way 

mirror. Parents completed the Likert interviews regarding their child’s perceived enjoyment 

and comfort aŌer each familiarisaƟon approach. This was followed by the semi-structured 

interview, which lasted an average of 11 min (range: 7 min to 15 min). 

Figure 2 

Order of AcƟviƟes within the Study Phases 

 

Data Analysis 

Parents’ semi-structured interviews in Phase 1 and Phase 2 were recorded and 

automaƟcally transcribed in MicrosoŌ Teams, then later checked for accuracy and 

anonymised. We used the method of themaƟc analysis to explore our data, drawing in 

parƟcular on the approach of reflexive themaƟc analysis (RTA; Braun & Clarke, 2021b). With 

this method, we idenƟfied paƩerns and generated themes across both sets of interviews, 

with informaƟon from transcripts of Phase 1 and Phase 2 treated with equal weight. The 

pragmaƟc nature of our research aim, with its focus on what supports auƟsƟc children in a 
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research seƫng, informed our approach to the RTA. Our analysis was embedded in an 

experienƟal and realist framework, where we aimed to capture parƟcipant’s perspecƟves 

and insights as directly expressed within the data. Aligned with this, our approach was 

inducƟve, meaning that our data coding and subsequent theme creaƟon was driven by the 

data, rather than being shaped by pre-exisƟng constructs about good research pracƟces for 

auƟsƟc children. We focused on a semanƟc level of meaning in the data, which meant we 

explored what was being said directly rather than searching for latent, implicit meaning. An 

RTA approach also meant that our subjecƟvity and experiences with supporƟng auƟsƟc 

individuals were conceptualised as a useful tool to scaffold our understanding of the data, 

rather than as a threat to the validity of the results (Braun & Clarke, 2021a). 

For the TA, two researchers independently coded all parent interview transcripts in 

NVivo 12 (Dhakal, 2022), coding in reverse order of one another. All interviews were double 

coded. Periodic checks were made to ensure consensus between coders, agreeing upon 

what data was relevant and how the codes should be labelled. Codes were then merged 

across the two coders to create a single dataset, with each coder independently merging half 

of the coded interviews. Where the codes used were different between coders, the coder 

selected the one that they considered most accurately represented the parents’ comments. 

Both researchers refined the codes together, idenƟfying and merging similar codes across 

the dataset. The coders then established iniƟal themaƟc groupings together, which were 

further refined through discussion with the wider research team. Likert scales and child 

interviews were not integrated into the themes, and were analysed separately. 

Both coders were non-auƟsƟc and were not parents. However, both coders were 

raised with auƟsƟc family members, and one had several years of experience working with 

auƟsƟc children, which meant they had professional experience of strategies for supporƟng 
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auƟsƟc children in daily life. One of the coders was not BriƟsh and they were sensiƟve to the 

possibility of cultural misreading. However,  the collaboraƟve coding strategy provided 

reassurance. It was also reflected that one coder conducted most interviews while the other 

did not collect any data; this created a balance between having a richer but more subjecƟve 

posiƟon and having a posiƟon of greater objecƟvity. 

The use of two coders allowed exploraƟon of different subjecƟve interpretaƟons of 

the data, driven by disƟnct perspecƟves and backgrounds, enabling development of a richer 

conceptualisaƟon of parƟcipants’ responses. Our pre-exisƟng intenƟon to develop 

guidelines for researchers affected the framing of our themes as we wanted them to have 

salience as potenƟal acƟon points. In generaƟng informaƟon meant to be used by other 

researchers, the two primary coders and the wider research team subjecƟvely and 

intenƟonally use their viewpoints as researchers to themaƟcally interpret the dataset. 

The children’s answers to the open-ended quesƟons in the interview were 

transcribed and summarised; data were too limited for TA. The Likert scales for both parents 

and children were explored using summary staƟsƟcs. 

Community involvement statement 

AuƟsƟc community members were not involved in the development of this research study. 

Results 

ThemaƟc analysis 

Five main themes were generated from the parents’ interviews: (1) PreparaƟon is 

key, (2) ConsideraƟon of environmental factors, (3) Using familiarisaƟon, (4) A supporƟve 

and engaged researcher, and (5) Individualised approaches. Four of the themes had disƟnct 

subthemes. The relaƟonships between the themes are depicted in Figure 3. 
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Figure 3 

ThemaƟc Map of Parents’ PerspecƟves on How to EffecƟvely Engage AuƟsƟc Children in 

Research with Humanoid Robots 

 

 

PreparaƟon is key 

Parents reflected that sharing informaƟon between the family and researchers 

before the child’s visit was an important part of ensuring their child’s comfort, because it 

helped the research team prepare for how to best support their child and gave the child a 

clearer idea of what to expect. Two subthemes were generated within this theme: Get to 

know the child ahead of Ɵme, and Let the child know what to expect.  

Get to know the child ahead of Ɵme. Many parents explained that their child had 

differences in their communicaƟon style or addiƟonal condiƟons that impacted their 
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interacƟons (e.g., anxiety, ADHD, speech delay). Some offered guidance for how to 

communicate with their child to help facilitate posiƟve interacƟons: 

[My child] communicates through a third person, so to speak, or he prefers to be told 

in the third person. So inside him, he has somebody called “Fluffy Puppy*”. Now, if 

you want him to do something, if you ask Puppy to do it, he finds it far easier. 

- Parent #14 

*This term has been anonymised 

Some parents reported that sensory sensiƟviƟes, anxieƟes, or fears could cause significant 

distress for their child. A parent noted the importance of researchers knowing about these 

before meeƟng their child: 

I think it's beƩer to do this ‘cause you can kind of understand what's gonna frighten 

[my child]. 

- Parent #8 

Let the child know what to expect. Many parents expressed that their child feels 

anxious when dealing with the unknown. One parent explained a rouƟne their child 

regularly completed before going somewhere new: 

He will look at videos of the place and what there is to do there, who is there, and 

what things look like . . . Otherwise . . . he's got to do that all before he actually gets 

through to what he needs to do. 

- Parent #14 

The storyboard each family received was cited by many as a valuable tool in helping prepare 

their child. As one parent explained:  

He was a bit, “What do I do? Wait, what is my purpose to be here?” When I read [the 

storyboard] it was like, “Oh, right, I’m here to have fun.” 
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 - Parent #10 

Some parents explained that it was important for them to have a complete understanding of 

what would happen, as it would enable them to help prepare their child. 

ConsideraƟon of environmental factors 

This theme was represented by two subthemes; parents thought that both physical 

and social environmental factors had the potenƟal to make their child uncomfortable during 

their visit. 

Physical aspects of the environment. Anxiety related to being in an unfamiliar space 

was a common concern among parents. Some indicated that this would be a greater source 

of anxiety for their child than the robot: 

He might be less comfortable with the seƫng than the robot. The robot, he won't 

have a problem with. It might just be the seƫng it’s used in. 

- Parent #10 

Some parents also reported that visual aspects of the space, such as the room appearing too 

clinical, could cause their child to be nervous. 

Social aspects of the environment. Interpersonal aspects of the study were another 

concern, parƟcularly in relaƟon to the child’s anxiety around strangers. Many parents 

highlighted that their child found it difficult to effecƟvely communicate with people they did 

not know. 

He does struggle to speak to most people, unless he knows them really well. He kind 

of shuts down and withdraws, and just kind of shakes his head. So he just gets really 

anxious and nervous and doesn't know how to express himself properly. 

- Parent #16 

This relates closely to the theme PreparaƟon is key, as some parents suggested this anxiety 
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might be reduced if their child could see photographs of the researchers before their visit. 

Some parents said that their child may also feel self-conscious, awkward, or 

embarrassed if they sensed they were being watched. This was both in reference to the child 

being aware of their parent and a researcher observing them through a one-way mirror, and 

the senƟment that their child may feel embarrassed engaging in certain acƟviƟes in the 

presence of any audience. One parent suggested that this feeling of awkwardness can be 

reduced by limiƟng the number of people who are observing the child. 

 Some parents commented that their child may feel more comfortable if their parent 

was in the tesƟng room, providing a “familiar face”. However, other parents said that their 

child might find this distracƟng: 

. . . I think he's more likely to focus if I'm not there. So I've taken him to an opƟcian's 

appointment, and because I was there, he got more distracted. He was trying to 

interact with me and not the opƟcian. 

- Parent #13 

In summary, parents felt that there were several elements of the study environment 

unrelated to the robot that could impact how their child feels and behaves. 

Using familiarisaƟon 

Parents viewed familiarisaƟon as an important factor in promoƟng a successful study 

session, with many saying that their child would iniƟally need Ɵme to “warm up” to the 

robot. Some parents also highlighted the importance the child forming a “connecƟon” with 

the robot. 

Some parents were less concerned about their child being anxious around the robot, 

and instead thought their child might lose interest in it. PotenƟal causes included the child’s 

short aƩenƟon span, the robot being less responsive than expected, or robots not being one 
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of their child’s interests. The duraƟon of the familiarisaƟon acƟviƟes was therefore deemed 

an important consideraƟon. 

UlƟmately, parents felt that taking part in a research study should be fun for their 

child. Some stressed this as being crucial, indicaƟng that their child was resistant to 

parƟcipaƟng in things they didn’t enjoy. 

Because [if] you menƟoned school or homework . . . he just completely shuts down. 

But if he thinks it's gonna be fun, yeah, he'd be all for it and probably get really 

involved. 

 - Parent #16 

 Within this theme, there was one subtheme related to the benefits of increasing the 

child’s understanding of the robot. 

OpportuniƟes to build understanding. Parents indicated that effecƟve familiarisaƟon 

methods were ones that built the child’s understanding of the robot. Some parents 

highlighted acƟviƟes that gave the child an opportunity to explore the robot on a mechanical 

level. Other parents stressed the importance of acƟviƟes that showed the robot’s 

capabiliƟes or nature, saying their child may iniƟally worry that the robot was unfriendly or 

dangerous: 

He might be a liƩle, like, daunted at first . . . because of the things we see about 

robots being like, good robots and bad robots . . . He’ll probably get more 

comfortable when he realizes that it's not any sort of threat. 

- Parent #13 

In summary, parents thought it was important for the familiarisaƟon session to build 

the child’s trust and understanding in the robot, while sƟll keeping them engaged. 
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A supporƟve and engaged researcher 

Parents noted having a researcher lead their child through the interacƟons helped 

the child understand that it was safe for them to follow the robot’s instrucƟons. As one 

parent explained:  

NoƟce that sort of about halfway through, [the researcher] didn't have to repeat 

what Russell said. [My child] was just going off what Russell said. So that's sort of 

like, a sort of gradual level of trust… “I can do it and nothing bad's gonna happen . . . 

It's safe to do.” 

- Parent #9 

Similarly, some parents reported that their child may have been anxious about what they 

were allowed to do, such as how to touch the robot without damaging it, causing the child 

to be more cauƟous and reserved. Parents suggested that this could be overcome by having 

the researcher give explicit permission, clear boundaries, and demonstrate what to do. 

 This theme closely relates to the theme PreparaƟon is key, as having a good 

understanding of the child’s anxieƟes, communicaƟon style, and needs enables researchers 

to beƩer support them during the study. It also relates to ConsideraƟon of environmental 

factors, as the research team has the potenƟal to be a source of support for the child’s 

anxiety. 

Individualised approaches 

Parents described that the most effecƟve familiarisaƟon method may depend on the 

child. There were two subthemes: Some methods may not be appropriate for every child, 

and Offer choices when possible. 

Some methods may not be appropriate for every child. Many parents said some 

familiarisaƟon opƟons may not be appropriate for their child due to their age or percepƟon 
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of their own maturity. One parent, when reflecƟng on the song choices, explained why they 

chose the robot dance over the nursery rhyme opƟons: 

I think that he would think that the other two are quite babyish, and he thinks that 

he's a lot more grown-up than that. 

- Parent #4 

Others reported some methods would be too complex for their child, which could cause 

them to lose interest in the robot. Similarly, many children experienced difficulƟes with 

speech or movement, which that would make it difficult for them to complete certain tasks. 

Some parents suggested their child would not need to experience all of the 

familiarisaƟon approaches, as they anƟcipated their child would feel comfortable around the 

robot almost immediately. Conversely, others said that their child would need them all, and 

may even need addiƟonal Ɵme with a parƟcular acƟvity, or more Ɵme with the robot in 

general, to feel comfortable. 

This subtheme is also closely related to the theme PreparaƟon is key, as having this 

informaƟon ahead of Ɵme enables researchers to make adjustments to the familiarisaƟon 

protocol where necessary. 

Offer choices when possible. Parents suggested that, when possible, it would be 

beneficial to let their child choose how they would like to interact with the robot. While this 

was not the case for every child, many parents said that their child would feel comfortable 

communicaƟng their needs and preferences with the researchers. Parents also reflected on 

the benefits of giving children choices in less formal ways. For example, children were 

allowed to sit anywhere in the room during the study, whilst the robot remained staƟonary. 

Parents said this enabled their child to choose how far away from the robot they would like 

to be: 
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It's like staying in the one spot . . . He can move away if he needs to . . . 

- Parent #15 

In summary, individualised approaches were considered beneficial and reflected the 

children’s abiliƟes and preferences. This is closely related to the theme Using familiarisaƟon, 

as the most appropriate way to acclimate each child to the robot varied. 

Parent and Child Preferences 

Phase 1 parent selecƟon of familiarisaƟon acƟviƟes 

The 14 parents who parƟcipated in the Phase 1 interview selected which SƟmulus 

and Response and StaƟc ExploraƟon acƟviƟes would be most appropriate for their child. The 

Following Game was the most common SƟmulus and Response choice, and Guided 

ExploraƟon was the most common StaƟc ExploraƟon choice (see Table 3). 

Table 3 

Parent’s familiarisaƟon choices during the Phase 1 pre-visit interview 

FamiliarisaƟon Approach Number of Parents 
SƟmulus and Response  

Following Game 9 (64%) 
QuesƟon and Answer 4 (29%) 
Mindful Breathing 1 (7%) 

StaƟc ExploraƟon  
Guided ExploraƟon 9 (64%) 
Free ExploraƟon 5 (36%) 

 

Phase 2 parent and child preferences 

Nine children completed all of the familiarisaƟon approaches, whereas one child 

chose to end the familiarisaƟon session aŌer the Wake-Up Sequence. Their parent explained 

the child was eager to aƩend another acƟvity. Children who completed all of the 

familiarisaƟon acƟviƟes were asked which acƟvity was their favourite: the Song and Dance 



SUPPORTING AUTISTIC CHILDREN IN RESEARCH STUDIES 25 
 

 
 

porƟon of the Capability DemonstraƟon segment, the SƟmulus and Response acƟvity, or the 

StaƟc ExploraƟon. The SƟmulus and Response acƟvity was the most popular choice amongst 

the children (Table 4). One child did not have a favourite acƟvity. 

The children’s parents were asked which one approach would be the most helpful in 

familiarising their child with the robot. Similar to the children, the SƟmulus and Response 

approach was the most popular choice amongst parents (Table 4). 

Table 4 

Parents’ and Children’s Preferred FamiliarisaƟon AcƟviƟes in Phase 2 

FamiliarisaƟon Approach Number of ParƟcipants 
Children 

SƟmulus and Response 4 (50%) 
Capability DemonstraƟon 3 (38%) 
StaƟc ExploraƟon 1 (13%) 

Parents 
SƟmulus and Response 7 (78%) 
Capability DemonstraƟon 1 (13%) 
StaƟc ExploraƟon 1 (13%) 

 

Comfort and Enjoyment RaƟngs 

Overall, parents rated their children as showing high levels of comfort with, and 

enjoyment of, the acƟviƟes (Figure 4). Although staƟsƟcal analysis was not appropriate with 

the small sample, both comfort and enjoyment improved for the group as a whole across 

the acƟviƟes.  
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Figure 4 

Parent RaƟngs of (a) Child Comfort and (b) Enjoyment During Each FamiliarisaƟon AcƟvity in 

Phase 2 

(a)  

 

(b)  

 

Note: Each colour represents an individual child. The line shows the mean scores. For 
scoring, 1 = very uncomfortable/did not enjoy and 5 = very comfortable/really enjoyed.  
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Children’s Opinions About the Robot 

Following familiarisaƟon, children were asked to rate how friendly the robot was 

(mean score of 4.1 (SD = 1.45)), how happy the robot was (mean = 4.1 ± 0.78), and how 

happy they would be to play with the robot again (mean = 4.6 ± 0.88) (Figure 5). Some 

children found these questions difficult to answer. When asked if the robot was friendly, one 

child said, “I don’t know what that means.” Another, when asked if he thought the robot was 

happy, said “I can’t really tell if he's happy.” The researcher offered clarificaƟon and all 

children made selecƟons. 
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Figure 5 

Children’s opinions about the robot in Phase 2 

(a)      (b) 

 
(c) 

 
 

Note: For scoring, 1 = most negaƟve and 5 = most posiƟve response opƟons.  

Seven children were able to verbally answer open-ended quesƟons and were asked about 

what they liked/disliked about the robot. Children volunteered limited informaƟon, but most 

responses were posiƟve. Some children idenƟfied their favourite thing about the robot, with 

responses encompassing specific features (his fingers, his waking up sequence, his dancing), 

his mood (“very happy”, “fun”), and generic endorsement (“everything”). Most children did 

not identify anything they disliked about the robot, but one commented about the robot 
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being a bit loud when he talked. An additional child observed that the robot’s gaze followed 

them when they moved, which was “a little bit creepy”. 

Discussion 

Using mixed-methods, we explored the most effecƟve approaches for supporƟng the 

comfort and enjoyment of auƟsƟc children when meeƟng a humanoid robot in a research 

seƫng. QualitaƟve analysis of interviews with auƟsƟc children’s parents idenƟfied five 

themes regarding how to best support auƟsƟc children in a research seƫng, using the 

specific example of meeƟng a humanoid robot: (1) PreparaƟon is key, (2) ConsideraƟon of 

environmental factors, (3) Using familiarisaƟon, (4) A supporƟve and engaged researcher, 

and (5) Individualised approaches. AddiƟonal qualitaƟve and quanƟtaƟve data indicated that 

parents and children felt posiƟvely about the child’s experience of meeƟng the robot and 

our familiarisaƟon techniques were successful. Synthesising across our findings, we present 

a set of preliminary recommendaƟons for researchers wanƟng to support the inclusion of 

auƟsƟc children in research.  

In our invesƟgaƟon of research inclusion for auƟsƟc children, we explored three 

different approaches for familiarising auƟsƟc children with a humanoid robot. Across 

qualitaƟve and quanƟtaƟve measurements, all familiarisaƟon methods were well received 

and can be recommended for use with auƟsƟc children, depending on the child’s needs and 

the study requirements. Parents and children were generally well aligned in their 

preferences for different familiarisaƟon approaches. Children preferred the SƟmulus and 

Response and Capability DemonstraƟon approaches over the StaƟc ExploraƟon, and parents 

showed a strong preference for SƟmulus and Response acƟviƟes. The SƟmulus and 

Response approach was unique in that it elicited two-way interacƟons between the child 

and the robot, which may be an important factor. StaƟc ExploraƟon, which could be very 
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open-ended and relaƟvely un-scaffolded, was the least preferred and may reflect the 

preference for rouƟne in auƟsƟc people (e.g., Leekam et al., 2011). However, the fixed order 

of the approaches, chosen to enable a graded introducƟon, may have influenced opinions.  

One consideraƟon when recommending our familiarisaƟon techniques is how 

generalisable they would be to studies using other robots. However, the familiarisaƟon 

approaches used in the current study were drawn from a previous systemaƟc review of 

studies that collecƟvely used 28 different models of robots with auƟsƟc parƟcipants 

(Wallbridge et al., 2024). Further, the majority of studies did not use the NAO robot, as used 

in the current study.  As such, the techniques are likely to be applicable to other robots being 

used in research. However, the specific execuƟon of our familiarisaƟon techniques will 

depend on the capabiliƟes of the robot and some adaptaƟons may be required (e.g. if the 

robot cannot play music). Similarly, the specific features of the robot (e.g. quality of sound; 

fluidity of movement) may enhance or inhibit the impact of certain familiarisaƟon 

approaches.    

Despite humanoid robots potenƟally being a source of discomfort for auƟsƟc 

children (Wallbridge et al., 2024), they include properƟes that may be parƟcularly appealing. 

Indeed, many auƟsƟc children find meeƟng a robot posiƟve (e.g., Garnier et al., 2023). Both 

auƟsƟc adults and educators of auƟsƟc children have highlighted that the consistent and 

predictable nature of robots, compared to the complexity of human interacƟon, may make 

them aƩracƟve to auƟsƟc children (Alcorn et al., 2019; Silvera-Tawil et al., 2022). Educators 

also recognised that robots could be inherently engaging to auƟsƟc children (Alcorn et al., 

2019). Further, although robots may contain sensory features that some auƟsƟc children 

find difficult, these can invariably be adjusted to suit the child’s needs (e.g., Kumazaki et al., 

2022). Thus, arguably, the role of the familiarisaƟon phase is to convey these appealing 
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properƟes to an auƟsƟc child, so that iniƟal uncertainty and wariness can be replaced by 

confidence in the parameters of the robot. 

While parents typically found the familiarisaƟon approaches to be effecƟve, they also 

stressed the importance of beginning the familiarisaƟon process before the lab visit. Parents’ 

reports that their children benefit from having comprehensive informaƟon ahead of Ɵme is 

consistent with the perspecƟves of auƟsƟc adults, who also value pre-study informaƟon 

(Gowen et al., 2019). In the current study, a parent specifically suggested we use a 

storyboard to explain the laboratory visit to their child, and this was used with all children. 

Building from this, we recommend a digesƟble introducƟon to the study is given to all child 

parƟcipants. This could take the form of Social StoriesTM (Gray & Garand, 1993), an exisƟng 

storyboard framework that is widely used (Qi et al., 2018). However, our data also indicated 

that parents should be encouraged to suggest specific preparatory materials that may 

support their child (e.g., a leƩer that allays a concern). SupplemenƟng introductory 

materials with photos and videos, framed in the context of “What to expect”, were 

considered useful by auƟsƟc adult parƟcipants (Gowen et al., 2019). This highlights that 

many needs will not be age-specific, although approaches must be age-appropriate. The 

benefit of preparatory materials likely reflects the elevated intolerance of uncertainty 

(Boulter et al., 2014; Wigham et al., 2015) and anxiety (MacNeil et al., 2009) oŌen seen in 

auƟsƟc people.  

Although a humanoid robot was the focus of the current study, many other studies 

also use novel equipment that may be difficult for auƟsƟc children. For example, sources of 

discomfort for auƟsƟc children in the MRI scanning environment were similar to those 

idenƟfied in the current study, including sensiƟvity to loud noises and being in an unfamiliar 

space (Tziraki et al., 2021). Tziraki et al. idenƟfied techniques that could help introduce 
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auƟsƟc children to an MRI scanner that have resonance with our own findings, including 

learning about each child’s communicaƟon style and providing families with preparatory 

materials. However, some techniques reflected the specific challenges of the equipment, 

such as showing children a miniature “toy” MR scanner and listening to the scanner noise in 

advance of the scanning session. These findings highlight that there will be shared sources of 

potenƟal discomfort across most experimental studies, alongside study-specific 

consideraƟons. Indeed, although the focus of our qualitaƟve interview with parents was 

about familiarising auƟsƟc children with a humanoid robot, discussion of the study visit 

elicited many comments that reflected general study features. These included the potenƟal 

challenge of meeƟng unfamiliar people and being in an unfamiliar place. Researchers should 

therefore consider both the general and study-specific elements of their research when 

preparing auƟsƟc children and families for a research study.  

Expanding on the wider relevance of the current study, many of the approaches we 

idenƟfied are applicable outside of research contexts. AuƟsƟc children may encounter 

robots or other novel equipment in clinical or educaƟonal seƫngs (Huijnen et al., 2017; 

Saleh et al., 2020), with negaƟve reacƟons to meeƟng a humanoid robot documented in 

both classroom and clinical seƫngs (e.g., Di Nuovo et al., 2020; Garnier et al., 2023). 

IntroducƟons to robots may need to be different in applied contexts, for example, managing 

expectaƟons about access to the robot in the classroom (Silvera-Tawil et al., 2022). However, 

many of the fundamental principles described in the current study will be applicable to 

these seƫngs.  

Many of the parents we interviewed indicated that their child might struggle with 

aspects of the study because of characterisƟcs that were not directly related to being 

auƟsƟc. Several children experienced co-occurring difficulƟes, including aƩenƟonal 
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difficulƟes, specific fears, and anxiety. The high prevalence and wide range of addiƟonal 

diagnoses and/or traits in auƟsƟc populaƟons (Bougeard et al., 2021; Rodriguez-Seijas et al., 

2020; Rosen et al., 2018) further exemplify the importance of learning about each child 

before they parƟcipate in a study. UƟlising exisƟng frameworks such as research passports 

(Ashworth et al., 2021) can support this aim of enabling auƟsƟc parƟcipants to share their 

needs and preferences with researchers. While auƟsƟc children may need familiarisaƟon 

more than other groups, the diversity of children’s needs make it likely that all children 

would respond posiƟvely to tailored approaches to promote their comfort and enjoyment 

while parƟcipaƟng in research. 

RecommendaƟons 

UƟlising themes that were generated from parent interviews, we have developed a 

set of recommendaƟons for promoƟng the comfort of auƟsƟc children in research seƫngs 

(Table 5). As illustrated in Table 5, each recommendaƟon draws from one of the themes we 

generated through RTA. ReflecƟng our data, the recommendaƟons are focused on steps that 

can be taken before the tesƟng phase of the study. Importantly, the recommendaƟons are 

not specific to studies that include robots, but are broadly applicable to studies with auƟsƟc 

children. Many of our suggesƟons complement recommendaƟons offered by Gowen et al. 

(2019) on how to make studies more accessible for auƟsƟc parƟcipants, parƟcularly how to 

prepare parƟcipants and selecƟng comfortable, sensory-friendly tesƟng spaces.  
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Table 5 

RecommendaƟons for SupporƟng AuƟsƟc Children in Research Seƫngs based on Themes 
Generated from the Current Study 

  DescripƟon Associated Theme 

1 TesƟng 
Space 

Choose a tesƟng space that is child-friendly 
and that avoids common sensory triggers, 
such as bright lights or loud background 
noise. 

ConsideraƟon of 
environmental 
factors 

2 Learn 
About the 
ParƟcipant 

Provide an opportunity for parents to share 
informaƟon about their child before the 
study session. 

PreparaƟon is key 

3 Adjust 
Protocol 

Adjust the familiarisaƟon and study 
protocol based on the informaƟon received 
from the parents. 

Individualised 
approaches 

4 PreparaƟon 
Materials 

Send families preparaƟon materials to help 
the children beƩer understand what to 
expect when they come for the study. 

PreparaƟon is key 

5 SupporƟve 
Researcher 

Have a member of the research team 
present who is prepared to support the 
child throughout the study. 

A supporƟve and 
engaged researcher 

 

LimitaƟons and future direcƟons 

In the current study, the preparaƟon materials sent to families prior to the lab visit 

prepared most children for their familiarisaƟon sessions, but three children did not want to 

visit the lab for the study. This suggests that more work is needed to idenƟfy the most 

effecƟve preparaƟon materials.  

AddiƟonal work can also be done to collect richer feedback from auƟsƟc children. 

We used simple quesƟons to be inclusive of children with limited verbal communicaƟon. 

However, this approach limited the depth of feedback gained from children with more 
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advanced communicaƟon abiliƟes. In future, a Ɵered approach, where the data collected 

from children is adapted to suit their abiliƟes, may enable children to be beƩer represented. 

There are also creaƟve qualitaƟve methods that can be used to interview auƟsƟc children, 

including more visual and embodied child-led interviews (Lewis et al., 2023). It is likely that 

these approaches would have enabled beƩer inclusivity of children with alternaƟve 

communicaƟon styles or more limited recepƟve language. 

 Expanding on the appropriateness of the child quesƟons, two children found it 

difficult to decide how happy or friendly the robot was. These quesƟons were adapted from 

an exisƟng quesƟonnaire about how people perceive robots (Carpinella et al., 2017). 

However, auƟsƟc children oŌen understand or define friendships differently than non-

auƟsƟc children (Petrina et al., 2014), which may have explained the challenges some 

children experienced. It is also unknown whether the perceived happiness or friendliness of 

a robot are key factors in influencing how much auƟsƟc children like robots. AddiƟonal 

research is needed to determine what aƩributes of robots influence auƟsƟc children’s 

opinions. This will enable researchers to more accurately evaluate robots’ interacƟons in 

accordance with what is important to auƟsƟc children. 

The current study was not an exhausƟve exploraƟon of familiarisaƟon methods that 

have been used in research with auƟsƟc children and humanoid robots (see Wallbridge et 

al., 2023), and only one type of robot was used. Further research is needed to evaluate the 

effecƟveness of other approaches across a wider range of robots. 

Conclusion 

 Using mixed-methods, we worked with parents and auƟsƟc children to determine 

how to promote children's comfort and wellbeing during research, using the specific 

example of a laboratory visit to meet a humanoid robot. We found that our robot 
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familiarisaƟon methods were well received, and also gained valuable insights into 

generalisable techniques for supporƟng posiƟve parƟcipant experiences. We have 

summarised our findings into a set of general recommendaƟons that we hope will support 

future researchers in delivering inclusive research with auƟsƟc children.   
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 Supplementary Materials 

Further explanaƟons of the procedures for the familiarisaƟon approaches can be found 

below. These include the acƟons performed by both the robot and the researcher. 

Capability DemonstraƟon 

Wake-Up Sequence 

The first porƟon of the Capability DemonstraƟon presented the robot’s basic 

movement, auditory, and light funcƟons in the context of the robot “waking up”. It lasted 

approximately 70 s. 

To mimic the robot being turned off or “asleep”, the robot is seated in a kneeling 

posiƟon on the floor. Its LED lights are turned off, and it does not move or make any noise. 

The researcher and the child enter the room, and the researcher says, “Thank you for 

coming in to help us today. This is our robot, Russell. We’ll have you play some games with 

Russell, then I’ll ask you a few quesƟons at the end when we’re done to see what you 

thought about him. Does that sound okay?” AŌer the child agrees, the researcher asks, “Is it 

alright if I turn Russell on now?” 

Once the researcher has the child’s consent to begin, the researcher taps the sensor 

on the robot’s head to trigger the sequence shown in Table S1. 
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Table S1 

Steps of the Wake-Up Sequence 

Step Details 

Eye blinking The robot’s LED eye lights “blink” as if warming up, then 
turn on permanently. This takes approximately 12 
seconds. 

Musical sequence 1 The robot plays a short musical sequence (E Major 
arpeggio – E, G#, B, E), starƟng quietly and gradually 
becoming louder. This takes approximately 9 seconds. 

Head turn The robot slowly turns its head to the leŌ, then to the 
right, then looks up, then looks down. This takes 
approximately 12 seconds. 

Hand opening The robot opens and closes both of its hands twice. This 
takes approximately 4 seconds. 

Musical sequence 2 with 
hand movement 

The robot plays a second short musical sequence (based 
on the Westminster Quarters). Whilst the music is playing, 
the robot slowly raises its arms to its face and rotates its 
wrists as if rubbing its eyes to wake up. The robot then 
returns its arms to their iniƟal posiƟon and the music 
stops. This takes approximately 14 seconds. 

IntroducƟon The robot raises its right arm, waves, and says, “Hello. My 
name is Russell. It’s nice to meet you.” It then lowers its 
arm again. This takes approximately 7 seconds. 

Consent to proceed The researcher asks the child if Russell (the robot) can 
stand up and waits for the child to agree before tapping 
the robot’s head sensor to trigger the next movement. 

Stand up The researcher presses the sensor on the top of the NAO’s 
head. The robot then says, “I’m going to stand up now – 
okay?” and stands up. This takes approximately 6 seconds. 

 

Song and Dance 

The second porƟon of the Capability DemonstraƟon showed the robot’s full-body 

movements and more advanced musical and speech capabiliƟes. The robot then performed 
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either “The Wheels on the Bus” (32 s), “The Itsy Bitsy Spider” (30 s), or a stereotypical Robot 

Dance accompanied by upbeat electronic music (37 s). 

The researcher says, “Russell has a liƩle dance he’s been working on, and he’s really 

excited to show you. You might know the song, so you can dance along if you want to. Can 

he show you what he’s been pracƟsing?” AŌer geƫng the child’s permission to conƟnue, the 

researcher presses the sensor on the robot’s head to trigger the Song and Dance. 

SƟmulus and Response 

OpƟon 1: QuesƟon and Answer Session 

 In this opƟon, the robot asked the child a series of quesƟons. For each quesƟon, aŌer 

the child answered, the robot provided its own answer before asking the next quesƟon. 

The researcher says, “Now Russell has a few quesƟons he’d like to ask you to get to 

know you beƩer. He’s really excited to find out about your favourite things. Is that okay?” 

When the child indicates they are ready to start, the researcher touches the sensor on the 

top of the robot’s head to begin the acƟvity. The robot asks the following quesƟons, pauses 

for the child to answer aŌer each one, and does not ask the next quesƟon unƟl the 

researcher on the other side of the one-way mirror prompts it to: 

Robot: What’s your favourite colour? 
Child: [Responds.] 

Robot: Cool! I like the colour blue. What is your favourite subject in school? 

Child: [Responds.] 

Robot: InteresƟng! I like reading. Do you have any brothers or sisters? 

Child: [Responds.] 

Robot: Neat! I have one brother and one sister. What is your favourite food? 

Child: [Responds.] 

Robot: Cool, I like to eat pancakes. How old are you? 
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Child: [Responds.] 

Robot: Wow! I was built four years ago. What is your favourite animal? 

Child: [Responds.] 

Robot: Cool! My favourite animal is an elephant. What do you want to be when you 
grow up? 

Child: [Responds.] 

Robot: Awesome! I want to be a scienƟst, like my friends. What’s your favourite 
game to play? 

Child: [Responds.] 

Robot: Fun! I like playing checkers. Thank you for answering all of my quesƟons. 

The researcher was available to clarify the robot’s quesƟons, if required. Parents who 

selected this opƟon during the Phase 1 interview could choose to have the robot skip over 

any quesƟons they did not think would be appropriate for their child. 

OpƟon 2: Following Game 

 In this opƟon, the robot asked the child to complete a series of simple tasks and 

praised the child aŌer they successfully completed its request. 

The researcher says, “Now we have a game the two of you can play. Russell will ask you 

to do some things for him, and all you have to do is follow along. I’ll play along with you, too. 

Does that sound okay?” AŌer the child indicates they are ready to begin, the researcher taps 

the sensor on the top of the robot’s head to start the acƟvity. The robot makes the following 

requests, and the researcher on the other side of the one-way mirror waits unƟl the child 

successfully completes the request before triggering the robot to make the next one: 

1. Can you clap your hands? 

2. Good job! Can you stand up? 

3. Awesome! Can you sit back down? 



SUPPORTING AUTISTIC CHILDREN IN RESEARCH STUDIES 46 
 

 
 

4. FantasƟc! Can you pat your head? 

5. Great! Can you touch your nose? 

6. Hooray! Can you wave at me? 

The robot then says, “Great job! Thanks for playing with me!” 

The researcher also completed the simple tasks with the child, in case the child was 

unsure of the instrucƟon. Parents who selected this opƟon during the Phase 1 interview 

could choose to have the robot skip over any requests they did not think would be 

appropriate for their child. 

OpƟon 3: Mindful Breathing 

This opƟon had the robot lead the child through a mindful breathing exercise. The 

mindful breathing exercise was developed based on exercises that control the duraƟon of 

the inhale and exhale, which have been shown to effecƟvely regulate stress responses 

(Brown et al., 2013).The robot first said that they will take some deep breaths with the child 

by breathing in for four beats and then out for seven beats. Before the robot and child 

commenced the breathing exercise together, the robot demonstrated the technique by 

slowly liŌing his arms in front of his chest and counƟng aloud to four while raising his head, 

then lowering his arms and counƟng aloud to seven while ƟlƟng his head back down. The 

robot said that the child could do the arm moƟons with him, if they wished. The robot and 

the child repeated this together three Ɵmes at a speed of 75 beats per minute, lasƟng about 

30 s. Then, the robot led the child in gentle stretches in which they slowly looked up and 

down, and then leŌ and right. This lasted about 45 s. The researcher completed the acƟvity 

simultaneously. 
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StaƟc ExploraƟon 

 The researcher first explained that the robot needed to rest and is going to take a 

nap. AŌer geƫng the child’s permission to conƟnue, the researcher tapped the robot on the 

head. The robot then said that he was going to sleep, says goodnight, returns to his iniƟal 

seated posiƟon, and his LED lights turn off. This turned the robot’s power off, which meant it 

would not respond to touch or any other sƟmuli. 

OpƟon 1: Free ExploraƟon 

 The researcher invited the child to touch the robot by saying, “Would you like to 

come a bit closer and touch him? He’s turned off now, so he won’t mind. You’ll just have to 

be gentle with him.” The duraƟon of this segment was determined by the child. 

OpƟon 2: Guided ExploraƟon 

The researcher asked the child to help them give the robot a “check-up”. The 

researcher explained that they would ask the child to touch a certain body part on the robot; 

they then demonstrated this process by gently touching the robot’s knee. AŌer confirming 

that the child understood, the researcher asked the child to touch the robot’s hands, mouth, 

shoulders, forehead, and elbows in turn. The following script was used: 

While he’s asleep, can you help me give Russell a quick check-up? I think you’ll be 

really good at it. You can help me by touching different parts of his body when I say 

their name. So if I ask you to touch his knees, you’ll just touch them like this. [The 

researcher demonstrates.] Does that sound okay? It would really help me out. 

Great. Can you touch his hands for me? 

Good job. Now can you touch his mouth? 

Wonderful. Can you touch his shoulders? 

Great. Can you touch his forehead for me? 
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Brilliant. And last, can you touch his elbows for me? 

Great job, thank you! Everything’s working perfectly. You did great! 

The researcher provided clarificaƟon if the child was ever unsure of where the body part was 

located on the robot. 
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