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Abstract 
One of the key benefits that a virtual world can provide to their users and community 
is the ability to communicate (via text and audio) and to express emotions (via 
gestures, facial expressions, etc.) on an interpersonal level. Virtual worlds provide 
contexts that allow users to interact in a variety of ways, and to express themselves 
through their individually designed avatars.  Virtual environments and collaborative 
virtual environments have therefore been used in several studies with the aim of 
helping people with autism to interact, to communicate and to understand social 
skills.  This thesis examines the work of others within the domain of virtual 
environments and autism, in an effort to understand debates and experiments that 
have led to some successful outcomes in helping people with autism to interact in a 
safe and secure environment. The conclusions of the research have been derived 
through a case study and by embedding a virtual world (Second Life) into a 
classroom for children on the autism spectrum. The case study group of autism 
participants consisted of eight 15 to 16 year olds, with 15 typically developing 
participants between 18 and 21 years of age.  The case study lasted over eight 
sessions and three months, although the researcher was involved with the school for 
12 months (to help with virtual world set up and design; designing in-world sessions).  
During the sessions social tasks were devised (e.g. visiting a coffee shop, fun fair 
rides, restaurant), with several opportunities for the participants to use the space as 
they desired.  

This thesis is offered as an original and substantial contribution to the fields of 
knowledge of assistive technology, autism and information and communication 
technology, focusing specifically on the role that a virtual world can play in a 
classroom for children on the autism spectrum.  More specifically, this thesis explores 
social communication patterns in virtual worlds, visual representation of self through 
an avatar, and appropriateness of communication interactions in a virtual world used 
by young people on the autism spectrum.  Visual representation of self is discussed 
by comparison to the typically developing group.    

Several main areas of innovation are detailed in the research: firstly, the finding that 
avatar representation for users with autism seems to be led by the body rather than 
the face; secondly, that the fidelity of the avatar seems to hold limited relevance for 
this user group; and thirdly, that communication in virtual worlds is expressed 
almost entirely though text chat and in a way that tends to lend itself to some 
inappropriate comments, although these tended to be far less than appropriate 
conversations recorded in the current study.   

The original and substantial contribution to knowledge of this thesis is an addition to 
our understanding of ways in which users with autism interact and represent 
themselves in a virtual world.  Future scholars will be able to build on this, to consider 
the role that avatar customisation and design play in virtual-world interaction for users 
with autism.  In addition, scholars in the fields of interaction will be able to take several 
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findings associated with computer-mediated communication and apply to design 
related subjects; especially with emerging fields such as touch screen devices.  
Implications for avatar-mediated interfaces could also be informed by the findings 
presented in this thesis, especially the role of 3D and 2D avatars for users with autism.  
Moreover, this thesis presents original findings on preference for communication play 
in a virtual world that could impact on the role gestures, facial features and text 
communication in interactive interfaces.     
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Chapter 1: Introduction 
 

… [there are] the exceptional contributions that people with ASDs 
make to humanity in general and to the individuals with whom they 
come into contact.  Boucher (2009: 330) 

 

1.1 Development and background to this thesis 

Autism is a neuro-developmental condition characterised by impaired social 

understanding, communication, and repetitive behaviours (Baron-Cohen and 

Bolton, 1993). This is often described as a ‘triad of social impairments’ in the 

domains of social interaction, social communication and social imagination and 

creativity (Boucher, 2009). Autism is described as a “spectrum” disorder, 

ranging from “classic” autism, involving severe learning difficulties, to high-

functioning autism and Asperger’s syndrome, where normal levels of cognitive 

ability can be expected (Scott et al., 2002; Bolton et al., 1994).  Within this 

context educators, psychologists and technology developers have become 

increasingly enthusiastic about the use of computer technology to help support 

users with autism.  Specifically, and as it relates to this thesis, technology has 

been used to develop virtual environments (VEs), collaborative virtual 

environments (CVEs) and immersive virtual environments (IVEs) for the 

purpose of aiding people with autism to develop confidence in their social skills 

and to test various social situations.  The rationale for this, in part, is due to the 

affordances of computers for users with autism (Murray, 1997) in addition to 
computer-mediated communication based theories (Benford, 2008).     

Several studies have considered the impact of social skills training through 

CVEs (Fabri et al., 2004) and VEs (Parsons et al., 2006) and in doing so found 

that virtual technologies can be implemented successfully to explore social 

interaction processes through virtual ‘role-play’.  Specific affordances of virtual 

reality technologies that have been highlighted for supporting people with 

autism include: less required visual processing; a greater chance to make 

mistakes (without real-world consequences); and a slower rate of 

communication exchange (Parsons et al., 2005; 2006, Parsons and Cobb 

2011).  In addition to CVEs and VEs several scholars have suggested that 
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virtual worlds can also provide similar affordances to people on the autism 

spectrum (Kandalaft et al., 2012).  Within the use of virtual worlds to date, 

studies have overlooked the unique affordance of visual fidelity (the quality of 

visual graphics) and the collaborative aspect. Virtual environments have been 

used to mainly explore one-to-one interactions, and have on occasion explored 

this through very basic graphics.  Virtual worlds on the other hand offer a 

greater range and quality of imagery (compared to the CVEs and VEs that have 

been previously studied) in addition to collaborative communication possibilities.  

In virtual worlds communication can be expressed in one-to-one situations or 

applied to small groups.  These expressions are afforded through text-chat in 

addition to body movements or facial expressions.  In other words there are a 

variety of communication forms, in addition to avatar customisation, available in 

virtual worlds; aspects of which have not been studied in detail in relation to 

young people on the autism spectrum.  It is within the context of a virtual world 

and young people with autism that this thesis explores the manner in which 

users represent themselves in Second Life and how they chose to communicate 
within such a space.    

 

1.2 Research aims and research questions 

The aim of this study is to explore the experiences of young people with autism 

and how they represent themselves, communicate, and experience a virtual 

world within a real world classroom. This will be achieved through the following 

steps: 

1. Produce an extensive literature review, demonstrating a detailed 

understanding of underlying principles, literature, research and 

associated studies; 

2. Present a considered evaluation of case studies (based on the literature 

review), to critically reflect on others’ work in detail; 

3. Provide comparison and identification of various methodological 

frameworks to decide on the most appropriate data-collection and 

analysis methods for this study; 
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4. Build bespoke tasks within a pre-existing virtual world to enable users 

with autism to explore appropriate actions, and discover if and why these 

users find the space helpful/useful; 

5. Evaluate and discuss findings, leading to a new and original contribution 

in the area of communication through virtual worlds for children with 

autism within a classroom context. 

 

The following three research questions seek to lead to clear statements and 

thus a contribution to knowledge in relation to two key areas: 

 

Representation of Self: 
1. How do users on the autism spectrum graphically represent themselves 

through the creation of an avatar? 

 
Communication in Virtual Worlds: 

2. What aspects of a virtual world do young people with autism identify as 

useful for communicating – and why? 

3. Will young people on the autism spectrum use communication tools 

available within a virtual world, and, if so, use them in a socially 

appropriate manner? 

 

To obtain the answers to these questions I needed to research and understand 

the role and impact that virtual environments have had and can have on users 

with autism spectrum conditions (ASCs).  Moreover, to build a rich and detailed 

account of these experiences in a virtual world, I designed and developed a 

private island in Second Life (a form of virtual world), in consultation with 

teachers and the young people with autism, in order to gather data that would 

enable the research questions to be addressed and answered.    

 

The virtual world, in this context, will enable the use of facial expressions and 

bodily gestures through easy-to-find buttons, allowing users to communicate 

their thoughts and feelings with others in the environment. Some studies have 

already produced encouraging results, highlighting how virtual reality and virtual 

environments can help people with ASCs to communicate and gain social 
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awareness, in addition to generalisation of tasks (Strickland et al., 1996; 

Cromby et al., 1996; Moore et al., 2000; Moore et al., 2005a; Fabri et al., 2004; 

Fabri and Moore, 2005; Mitchell et al., 2007; Parsons et al., 2004; Parsons et 

al., 2005, Parsons et al., 2006; Fabri, 2006).  This study aims to make a 

valuable contribution to the field by exploring the views of young people with 

autism of their use of a virtual world that replicates a number of real-world 

environments (e.g. shops, café, streets, fun fair, activities) and to assess 

communication and interaction therein.     

 

To explore the views of young people with autism I adopt a case study method, 

based on my ontological and epistemological views; namely constructivism and 

interpretivism, both of which align to Thomas’s (2011) view of a case study.  In 

trying to understand how young people with autism interact through avatar 

customisation and communication in a virtual world, I have adopted a case 

study approach to ask “how” and  “why” questions.  As part of the process of 

developing technology in a school for this project, a framework is put forward as 

a result of capturing my process throughout; from the virtual world selection to 

data analysis.  Below, Figure 1, represents this framework, and while this is 

explored in greater detail in Chapter 8, provides a context to how the study was 

framed in terms of technology and classroom integration.  This framework was 

designed to capture components of my own study while building on the Crosier 

et al. (2002) study used in designing a virtual environment for classroom 

integration.  The framework put forward in this thesis is by no means definitive, 

but captures the process followed, and as such may prove useful to others 

working in this domain. 

 

In addition, the role of the framework developed in this thesis links specifically to 

the research aims.  Here I refer to the fourth aim, that relates clearly to the 

development of a “pre-existing virtual world to enable users with autism to 

explore appropriate actions …”.  The framework developed for this study links 

back to this aim through the development of a virtual world and reflecting on the 

component parts of this process; bringing them together and detailing the 

analysis, design, application and deployment into a school classroom.  The 
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framework also links to the overarching aim of the study to embed a virtual 

world into a classroom context.  In addition, the framework presented links to 

the research questions in that they are reliant on the successful and appropriate 

development of a VW for classroom integration.    

 

 
Figure 1: Framework developed in this thesis for classroom integration of a virtual world (VW) 
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1.3 Structure and contribution of this thesis 

This section provides an overview of how this thesis is structured.  It also 

provides an argument for the original contribution this work makes to 

knowledge.  Furthermore, it presents linkages between the fields of knowledge 

concerned. The thesis is broken into thirteen chapters, in four main sections, as 
outlined below. 

The first section of the thesis comprises Chapters 2 and 3.  Chapter 1 provides 

background to the thesis and explains what the research questions are, the 

purpose for studying these and how they contribute to the field of knowledge.  

The first chapter also provides some context to definitions used in this thesis 

including  Assistive Technology, virtual worlds and virtual environments.  Autism 

spectrum conditions are described in Chapter 2, which provides internationally 

recognised definitions and discussion of facial processing  within the spectrum.  

In addition emotion recognition, and the implications of this for the application of 

virtual technologies, are briefly discussed and contextualised with some 
examples.    

Chapter 3 considers relevant literature to the areas of virtual reality technologies 

and their application with and by users on the autism spectrum; this chapter 

reviews the work of scholars, and practitioners, aiming to identify and justify a 

gap in current knowledge.    This section also provides a critical exploration of 

key work, with a focus on autism, technology and virtual environments– 

identifying what is known, and what other scholars have evidenced through 

research.  Finally, a gap in knowledge in the field of virtual environments as an 
assistive technology for children on the autism spectrum is presented.   

The second section of the thesis comprises Chapters 4, 5, 6, 7 and 8.  Chapter 

4 introduces information and communication technology (ICT) used in 

classrooms, with a specific focus on ICT used with and for children on the 

autism spectrum. This part examines practice and formal studies and puts 

forward some suggestions for best practice. It examines how this present study 

can use such practice in the development of a virtual world with a classroom 

setting.  Virtual worlds and environments are examined in Chapter 5, and an 
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analysis undertaken as to the most suitable software platform for this project; 
this includes avatar design, gestures, emotions and expression.   

Chapter 6 provides a detailed description of how I became involved in the case 

study group and my rationale for selecting case study elements.  The analytical 

frame is explained, as are the process and procedures followed.  I explain the 

case detail and provide context to my groups and their characteristics.  This 
includes the participants and locations where I carry out the case study.      

Chapter 7 details the ways and order in which I engaged with the case study 

group, including from before the case study data collection started.  This was 

due to the participants feeling a greater level of comfort in my presence in their 

classroom during the case study and data collection; linking to my ethical 
approach and ethos.  I also detail the data types collected. 

Chapter 8 reveals how I went about embedding the virtual world into the 

classroom and outlines the stages taken and considerations that affected its 

development.  Several technical issues are taken into account as well as the 

role of the researcher in the virtual world.  Ethnographic methods are 

considered and the role of the researcher’s avatar, Mellish Effingham, is 
revealed in the context of being involved with participants in-world.   

The third section of the thesis comprises Chapters 9, 10, 11 and 12.  Chapter 9 

reports initial findings from the computer questionnaire distributed to users both 

with and without ASCs during the first week of the case study.  The 

questionnaire is contextualised to help understand the patterns and types of 

computer use and whether there is any preference for computer-mediated 
communication.   

Chapters 10, 11 and 12 each report data, findings and discussion from the 

research questions.  Chapter 10 reveals findings from representations of self in 

both 2D and 3D forms.  Chapter 11 reports on communication in-world and 

Chapter 12 the role and appropriateness of communication tools in-world.  

Finally Chapter 13 brings each of the research questions together and draws 

out main conclusions and findings of the work.  In addition, broader implications 

are discussed as are future directions and work in relation to assistive 
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technology and computer-mediated communication for users with autism.  

Chapter 13, section 4, also seeks to clarify issues encountered and examine the 

limitations of the study.  A summary of the original contribution to knowledge is 
presented in the form of a brief review of the work undertaken.  

Drawing the chapters together, Figure 2 (over the page) represents a 

breakdown of the chapters and how these chapters are laid out to present the 
methodical approach adopted in this thesis. 



 9 

 

 

Figure 2: Overview of Chapters and Parts 

 
Section 1: Literature Review 

 

Section 2: Classroom Integration of ICT and VWs 

 

Section 3: Data presentation, analysis and discussion 

 

Section 4: Conclusions and future work 

 

References and appendices 

Chapter 2: 
• Autism-spectrum 

conditions 
• Prevalence of ASCs 
• Cognitive abilities  
• Facial processing and 

emotion recognition 
 

Chapter 3: 
• Multimedia applications used by users 

with ASC 
• Virtual environments and virtual worlds 
• Computer-mediated communication 
• Psychological relationships 
• Current gaps in knowledge  
 

Chapter 4: 
• Effective use of 

ICT in 
classrooms 

• HCI 
considerations 

• Education and 
ICT 

 

Chapter 5: 
• Current offerings 

of VWs 
• Assessment of 

virtual worlds 
• Methods of 

communication in 
virtual worlds 
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• Summary 
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1.4 Original contribution of this thesis 

The contribution that I offer to the field of assistive technology is an 

understanding of how children with autism represent themselves in a virtual 

world, and their preferred methods of communication in-world.  Moreover, I offer 

a contribution to our understanding of how children with autism communicate in-
world and the nature of their interaction. 

Thus I offer a considered theoretical insight into the role that a virtual world 

could play in the future of assistive technology and autism.  I uncover the 

manner in which users with autism interact with a virtual world and ask them, 

the users, about their experiences.  By considering a case study and working 

with a group of users with autism, I suggest that several computer-mediated 

communication (CMC) theories (Benford 2008) can be applied in-world in 

addition to theories that consider visual perception and focus (Klin et al. 2003b), 

as well as  the ‘theory of mind’ account of autism (Baron-Cohen and Bolton 

1993).  In sum I offer an original insight to the views of users with autism in a 

virtual world and considers the manner in which they communicate, navigate 
and represent themselves.   

 

1.5  Fields of knowledge explored in this thesis 

Figure 3, on the following page, illustrate areas covered in this thesis, and 

linkages between these areas.  This highlights the field of knowledge that this 
work contributes to, and the cognate areas also studied. 
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1.6 Definitions: Assistive technology 

This section will present definitions and highlight the views of this thesis, in 

relation to assistive technology, virtual environments and virtual worlds.  It is 

important to highlight differences and commonalities between these 

terminologies and more than just bringing characteristics to the fore; this section 

seeks to present defining characteristics, as these have become augmented 

and less distinct through the studies examined in Chapter 2 (the literature 
review).       

An initial and important distinction to make is the difference between 

augmentative and alternative communication (AAC) and assistive technology 

(AT), within the context of presenting the work in this thesis as a form of AT.  

Although there is some commonality between the two, there are also some 

clear differences.  Mirenda (2001), for example, provides a definition of AT, 
stating that it can include: 

… voice output communication aids (VOCAs), as well as computer 
hardware and software applications that produce writing and/or 

Figure 3: Venn diagram of the field of knowledge of the study,  
and associated cognate fields 

Autism 
Spectrum 
Conditions 

Social Skills and 
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Virtual Worlds 

Information and 
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Technology 
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spelling assistance, support various aspects of learning, and/or 
facilitate classroom participation in  general (Mirenda, 2001: 147).   

 
This compares to AAC which Glennen (1997) has defined as:  

… other communication methods [for people identified as 
nonspeaking] … ranging from use of gestures, sign language, and 
facial expressions, to the use of alphabet or picture symbol boards, 
and even sophisticated computer systems with synthesized speech 
(p. 3) 

 

Glennen’s view above stems from the adoption of AAC in 1983 where 

augmentative was defined as the process of augmenting existing speech 

abilities, and alternative was defined as the process of providing a substitute for 

speech (Lloyd, 1985).  Therefore AAC was defined, originally, as a means to 

communicate through speech while AT provides assisted means for individuals 

to improve a range of abilities.  However, the University of Washington (2006) 

provides a definition of AT that could be considered an overlap into what AAC 
provides: 

Assistive technology is technology used by individuals with 
disabilities in order to perform functions that might otherwise be 
difficult or impossible. Assistive technology can include mobility 
devices such as walkers and wheelchairs, as well as hardware, 
software, and peripherals that assist people with disabilities in 
accessing computers or other information technologies. [Emphasis 
added] (University of Washington, 2006: 1) 

 

The Federal Register of the United States provides a formal legal definition of 

AT, describing it as: “Any item, piece of equipment, or system, whether acquired 

commercially, modified, or customized, that is commonly used to increase, 

maintain, or improve functional capabilities of individuals with disabilities” 

[emphasis added] (Federal Register, 2000: 5).  It is interesting to note the terms 

“increase, maintain or improve” in this context, as they help to differentiate AAC 

from AT.  Within AT, this increasing, maintaining or improving can be in any part 

of the body, and for a range of disabilities, both motor and cognitive, while AAC 

specifically deals with communication needs. Communication methods are also 

included in the remit of AT, in that it also deals with developing communication 
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skills.  Furthermore, with more technology increasingly being used in AAC, it is 

reasonable to expect the two terms AAC and AT to become more closely 

aligned.  This is reinforced by Glennen (1997), who makes similar correlations 

between AAC and AT.  Since then (1997), the development of far superior 

computer processors, portable devices, laptops and peripherals has meant that 

AAC and AT have become linked even further. Glennen (1997) states that AT 

encompasses the use of eyeglasses, hearing aids, enlarged handles on kitchen 

utensils, Braille codes on elevator buttons, subtitles on television programmes, 

and wheelchairs, among much more. Glennen makes the point that AAC users 

often require other types of AT to increase their abilities to communicate 

effectively and maintain independence. Thus AAC and AT have an aligned 

relationship, in what they are and in how they help users. The use of virtual 

environments can be placed at the overlap of AAC and AT, as they are 

technological tools to aid communication as well as the development of social 

skills.  Therefore and in the context of this thesis, I adopt the view of Mirenda 

(2001) who suggests AT includes computer hardware and software, in addition 
to supporting aspects of learning:  

… voice output communication aids (VOCAs), as well as computer 
hardware and software applications that produce writing and/or 
spelling assistance, support various aspects of learning, and/or 
facilitate classroom participation in  general (Mirenda, 2001: 147).   

 

1.7 Definitions: virtual worlds, collaborative virtual 
environments and virtual environments 

All of the terms being used in these coming sections relate to some form of 

computer programs, featuring “embodied agents” and “avatars”.  Embodied 

agents are “agents which are digital models driven by computer algorithms”, 

while avatars have been defined as “digital models driven by real-time humans” 

(Bailenson et al., 2006: 361).  In defining “social presence” and “presentation of 

self”, this thesis uses the definitions put forward by Short et al. (1976), who state 

that social presence is a sense or perception of another, that is, the projected 

sense of a person.  They go on to suggest that this is furthered by the notion of 

“being with another”, or being present socially.  In addition the term fidelity is 
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used throughout this thesis and by this I refer to Winkler’s definition of “the 

accuracy of the reproduction of the original on the display” (Winkler, 2001: 114).   
  

1.7.1 Virtual environments and virtual reality 

Virtual reality, like the other forms of virtual worlds and collaborative 

environments, is not a new idea. One can trace a form of virtual reality to 

sixteenth-century Italian artists, who observed that “a picture is a window that 

opens onto another, different reality” (Grau, 2003: 37).  Some pioneering artists 

of the time (see: Baldassare Peruzzi’s “Sala delle Prospettive”) created what 

has been described as a “… space of illusion” (Grau, 2003: 38), and created the 

first successful “… spatial unity” (Grau, 2003: 39).  This was accomplished 

through bringing individual walls of various views together. The notion of 

creating a different reality stems, therefore, from traditional art forms.  However, 

a more modern take on virtual reality has included the use of computers and 

peripherals (headsets, goggles, gloves and joysticks, to name a few). Some 

have defined VR as a “… particular collection of technological hardware, 

including computers, head-mounted displays, headphones, and motion-sensing 

gloves …” (Steuer, 1993: 75).  Others agree, stating that VR is “… an alternate 

world filled with computer-generated images that respond to human 

movements” (Greenbaum, 1992: 76, cited in Steuer, 1993). This is further 

supported by Jog and Withrow (no date) who describe VR as: “… a human–

computer interface in which the computer creates a sensory-immersing 

environment that interactively responds to and is controlled by the behavior of 

the user”.  Morie (2007: 20) examines how senses other than sight and hearing 

can be incorporated into VR simulations – stating that “the release of smells can 

be triggered by objects within the environment as the experient nears them …”  

Morie (2007) researches “haptic perception” as something that may help to 

improve the VR experience, meaning that all of the senses (apart from taste) 
can be, in some way, experienced in VR technology.  

1.7.2 Collaborative virtual environments 

A “collaborative virtual environment” (CVE) has been defined as: “a computer-

generated, multi-user, three-dimensional (3D) interface in which users can also 
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experience other participants as being present in the environment” (Schroeder, 

2002).  The notion of people being able to experience each other is key to this 

form of environment, a point that Redfern and Naughton (2002: 201) make 

clear, describing CVEs as places in which “people can meet and interact with 

others”.  They go further, suggesting that this could include “agents and virtual 

objects” (Redfern and Naughton, 2002: 204 [emphasis added]).  Within CVEs, 

participants are represented as avatars (virtual embodiments), and experience 

the environment from their own subjective viewpoints.  One of the principal 

attractions of this form of interaction and communication lies in the power of the 

3D immersion afforded through real-world environments and expressive 

avatars. Collaborative virtual environments prevail from the early 1990s (Joslin 

et al., 2004), albeit in simple form, with limited graphical details and 

communication channels. More advanced programs now offer immersive, 

expressive and emotional avatars. These are seen in many modern online 

games, those referred to as massively multi-player online games (MMOGs).  

Within these more modern and technically advanced versions of CVEs, users, 

or ‘players’, are enabled to customise their avatars, and to create social 
networks between one another.  

1.7.3 Virtual worlds 

Virtual worlds have not only been around for longer than CVEs (since the 

1970s), but they have also attracted a greater level of interest from 

programmers and developers and, as a result, have become fairly prevalent in 

modern society with the number of registered users of Second Life, a type of 

virtual world, in excess of 15 million, with over 800,000 monthly users (OECD, 

2011).  In defining the term “virtual world”, many have considered the two 

component parts, “virtual” and “world”, separately.  The first part, “virtual”, has 

been defined as “that which isn’t, having the form or effect of that which is” 

(Bartle, 2004: 1). As for the second part, the Oxford Dictionary describes the 

“world” as “all of the people and societies on the Earth” (Oxford Dictionary, 

2010), while within the context of VWs the term “world” has a slightly different 

meaning.  Within this context we are more interested in the concept of a totally 

separate planet – a parallel Earth, in which we can meet, communicate and 

undertake activities as we might in our lives on the real Earth.   Pairing these 



 16 

terms together, we can begin to define VWs as: people and societies that don’t 

exist, but have the effect of those that do.  Continuing from these definitions, 

Bartle (2004: 2) describes VWs as “places where the imaginary meets the real”.  

He goes on to identify VWs as being associated with computers, and networks 

of computers, which simulate an environment.  All of these points are further 

reinforced by Koster (2004), who underlines the spatial nature of a persistent 

virtual world, one that can be experienced by more than one participant at once. 

Bell (2008) puts forward his own definition, having identified diverse definitions 

across many sectors and by many authors.  He considers a VW to be “a 

synchronous, persistent network of people, represented as avatars, facilitated 

by networked computers” (Bell, 2008: 2).  This is the definition that I use for the 
purposes of this study. 

1.7.4 Summary of differences between virtual reality, collaborative virtual 
environments and virtual worlds 

There appears to be some overlap in the definitions of CVEs and VWs: both 

feature interaction between users, through avatars; both are experienced by 

more than one user at the same time; and both include means for 

communication.  However, by definition, VWs need to be run across a network, 

whereas CVEs do not, and VWs tend to have more than two users experiencing 

the environment at any given time.  Finally, VWs continue to run, and to be 

used, after an individual has left, while CVEs do not. In contrast, VR or a virtual 

environment (VE) can simply comprise an individual user (with input devices: 

head-mounts, gloves, etc.), immersed within a virtual environment either on a 

screen or surrounded by large screens. Further, some see CVEs as a “game”, 

whereas VWs continue existing as a “world”, with other users continuing to 
build, interact, and develop content. 

 

1.8 Summary 

This section sought to define aspects that hold central to this thesis; including 

AAC, AT and VWs.  These are each set in context, along side relevant scholarly 
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literature and terms used within this thesis are identified and summarised.  Next 
I will present an overview of autism spectrum conditions.   
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Chapter 2: Autism Spectrum Conditions (ASCs) 
 

Introduction 

This chapter provides definitions and a brief context of autism and related 

conditions.  It presents a succinct overview of the condition and range of 

diagnosis.  It is also within this context that prevalence and learning difficulties 

that can occur as also elaborated.  The main contribution of this chapter is to 
present a definition, and to explore the mixed abilities of people with autism. 

 

2.1 What is autism? 

Autism is described as a “spectrum” disorder, ranging from “classic” autism, 

involving severe learning difficulties, to high-functioning autism and Asperger’s 

syndrome, where typical levels of cognitive ability can be expected (Scott, 

2002). However, all children and adults with an ASC experience difficulties with 

social understanding and communication skills. Baron-Cohen and Bolton (1993) 

state that autism is a condition that can affect children from birth or early 

childhood, and is a condition that leaves them unable to form typical social 

relationships or typical communication (Scott et al., 2002; Bolton et al., 1994). 

As a result of this, the child may become isolated from human contact and 

absorb the world in a repetitive, obsessive manner (Baron-Cohen and Bolton, 

1993). Baird et al. (2003) describe autism as a “behaviorally defined disorder, 

characterised by qualitative impairments in social communication, social 

interaction and social imagination” (p.1). Haswell et al. (2009: 970) define 

children with autism as having “defects in motor control, imitation and social 

function”.   Autism has a range in terms of diagnosis, and can be classified as 

high- or low-functioning; it can be located within the broader field of spectrum 

disorders (Bolton et al., 1994).  This notion is reinforced by Baird et al. (2003), 

who state that 75% of children diagnosed as having autism will have some form 

of learning difficulty, while the other 25% have a higher-functioning autism that 

will allow for a normal language development range and some ability to interact 

socially.  Other spectrum disorders include Asperger’s syndrome, pervasive 
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developmental disorder and atypical autism (Bolton et al., 1994).  Autism, 

therefore is one of three recognised conditions in the autism spectrum; the other 

two being Asperger syndrome, which lacks delays in cognitive development and 

language, and pervasive developmental disorder, not otherwise specified 

(commonly abbreviated as PDD-NOS), which is diagnosed when the full set of 

criteria for autism or Asperger syndrome are not met (American Psychiatric 

Association, 2000). As one might expect, within this spectrum there are a range 

of abilities, and a range of restrictions upon a person’s ability to learn and to 

communicate. Certain behavioural criteria have been classified and must be 

evident in order for autism to be conclusively diagnosed. These key behaviours 

are: (a) abnormal social relationships and social development; (b) failure to 

develop normal communication; and (c) interests and activities that are 

restrictive and repetitive, rather than flexible and imaginative (Baron-Cohen and 

Bolton, 1993). It is stressed by Bolton et al. (1994) that these types of 

behaviours all need to be present and to occur together for the distinctive 

pattern of autism to be diagnosed.  Baron-Cohen and Bolton (1993) also identify 

a final consideration in making an autism diagnosis – they state that, “all three 
symptoms must have been present by 36 months of age” (p.15).   

Autism assessment and diagnosis is largely guided by the Diagnostic and 

Statistical Manual-IV, Text Revision (DSM-IV) or, in some cases, ICD-101 

manuals (the DSM-IV criteria for autism can be found in Appendix A).  While 

these manuals offer a means to diagnose possible conditions, Baird et al. 

(2003) consider broader purposes of the DSM-IV and/or the ICD-10, stating that 

the purpose of assessment is to confirm the diagnosis in addition to identifying 

other factors, including: “seeking an underlying cause, assessing strengths and 

weaknesses in the child and associated developmental and mental health 

impairments, assessment of family needs, identification of resource needs” 

(Baird et al., 2003: 491).  All of these assessment needs will be judged either by 

a child development team or through a referral to paediatric, child and family 
psychiatry, or learning disability services (Baird et al., 2003; Filipek et al., 1999).  

                                                
 
1 International Classification of Diseases 10th Edition (with reference to Classification of Mental and 
Behavioural Disorders), published by the World Health Organisation (WHO, 1993) 
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In addition, 70% of children and adults with autism also have an Intelligence 

Quotient (IQ) falling in the intellectually impaired range of less than 70 (Cooper 

and Hanstock, 2009). IQs in this range have been shown to correlate with 

inappropriate behaviour and attention problems (Lynam et al., 1993) in 

adolescents without autism-related conditions.  Howlin (1998) proposes a 

number nearer to 75% of people with autism having an IQ below 70, going on to 

state that “around 50% have an IQ below 50” (p.308).  Those with an IQ of less 

than 50 will be expected to display severe-to-profound cognitive impairments, 

with useful speech unlikely to develop, while going on to develop disturbed 

behaviours (self-injury, for example), and will require special education and life-

long care (Howlin, 1998).  These are all features associated with low IQ 

generally, but with the added elements of social and communication 

impairments, it can be difficult for people with autism to live independent lives, 

to become autonomous learners, and to develop friendships with others.  

Persons diagnosed with autism and an IQ of above 70, tend to be classed as 

‘high-functioning’, in that they present with all the criteria of autism, but have an 
IQ above 70.   

There are many different reports regarding the number of children with autism, 

with autism spectrum conditions once considered quite rare (Howlin, 1998). 

Studies in the late 1990s put the number at approximately 3 to 4 individuals in 

every 10,000 (0.03%–0.04%). However, this contrasts with studies carried out 

by Baird et al. (2006) and Green et al. (2005), which both consider the figure to 

be closer to 100 in every 10,000 (1%), now considered a more accurate 

estimate. This 1% figure relates to all autism spectrum disorders, and so covers 

a broader array of special needs.  In terms of autism-specific conditions, the 

numbers are considerably lower, the figure being closer to 40 in every 10,000 

(0.4%) for childhood autism (Baird et al., 2006).  It is worth noting that both 

Green et al. and Baird et al. subdivide their research findings into IQ levels, 

making the point that 50% of this population have Intelligence Quotients (IQs) of 

less than 50, and as a result that 75% of this population have some form of 

learning disability in parallel with the condition (Howlin, 1998).  More recently, 

the Center for Disease Control and Prevention provided data from a study 

across fourteen communities in the United States of America (CDC, 2012), 
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suggesting a prevalence rate of 1 in 88, and 1 in 54 for boys.  The Centre go on 

to describe a wide range of prevalence rates: “The number of children identified 

with ASDs ranged from 1 in 210 children in Alabama to 1 in 47 children in Utah. 
The largest increases were among Hispanic and black children.” 

Data suggests that ASCs are more prevalent in males than females – ranging 

from a ratio of 4:1 (Boucher, 2009) to 5:1 (CDC, 2012).  Moreover, it is noted 

that this ratio rises to 6:1 at the higher-functioning end of the spectrum, from 

less than 3:1 at the low-functioning ability range. This suggests that males are 

not only more likely to have a form of ASC, but that a greater number of these 
sit in the higher-functioning range. 

 

2.2 Face-processing and emotion recognition 

In human communication, the face is a predominant aspect in social 
communication processes: 

Faces are highly salient and biologically meaningful visual stimuli that 
provide a wealth of information that is crucial for social 
communication and our adaptation as social animals (Jemel et al., 
2006: 91). 

Thus not only is the face vital for social communication, but it is also part of how 

we adapt and develop as humans.  Jemel et al. go on to suggest that the face 

also provides information about the age, identity and gender of other people, 

and that the face can provide us with information pertaining to the mood, 

intentions and attentions of others.  However, as the face is one of the most 

complex classes of stimuli encountered, this information (e.g. mood, intentions) 

is not easily gained.  Recognising subtle signals is facilitated by the layout of the 

face, and the fact the underlying structure of the face is fairly consistent (i.e. 

mouth, nose, eyes).  However, these features are made more difficult to read 

when “dramatic visual differences are included (pose, light, expression, hair 
style, and other features)” (Jemel et al., 2006: 92). 

Jemel et al. (2006), among others, report that there are associations between 

weak social communication in young children and poor eye contact, delayed or 

complete lack of gaze following, absence of social smile, lack of facial 
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expression, lack of response to parental voices, lack of ability to play or interact 

with peers and lack of spontaneous imitation (Jemel et al., 2006).  Thus children 

(and adults in some cases) with autism fail to process information conveyed by 

faces (Boucher et al., 1998). Jemel et al. provide a detailed analysis of studies 

that consider behavioural observation and electrical/magnetic brain monitoring.  

A critical analysis of others in this field is carried out, and, although no clear 

methodology of data gathering is provided, we are still presented with a series 

of results that are, on the whole, relevant.  Some of the studies employ a 
qualitative approach, whilst others offer a scientific and empirical approach. 

It is clear from the work of Jemel et al. (2006) that some people with autism-

related conditions, and children in particular, find it difficult (certainly sub-

consciously) to decipher or decode facial meaning, including expression and 

emotion.  Joseph and Tanaka (2002) argue that this may be a result of visual 

fixation patterns.  In particular, they identify the mouth as a region that children 

with autism focus on.  Klin et al. (2003a) note that fixation patterns of people 

with autism can be focussed either on the mouth region or on unimportant and 

inanimate details.  Klin et al. calculate that children with autism focus on the 

eyes of others less than half as much as typically developing, matched 

individuals. Klin et al (2003a: 14) identify that: “individuals with autism learn 

about people in a way that departs from the normative processes of social 

development”.  In other words, people with autism (cognitively able individuals) 

fail to generalise social cognitive understanding.  As Klin et al. (2003a: 14) 

highlight, individuals with autism, especially “cognitively able” individuals, can 

learn to understand social situations, and are able to respond, interact and 

communicate in an appropriate fashion.  It is from this point that Baron-Cohen et 

al. (2009) and Golan et al. (2006) have tried to develop tools to aid children, in 

this case to recognise emotions and expressions.  Baron-Cohen et al. and 

Golan et al. both present some encouraging studies, in which they assess 

whether children with autism can better understand emotions and expressions if 

these are contextualised into socially appropriate situations. 

   

Emotional recognition is something closely linked to empathy, and underlies 

social and communication skills (Baron-Cohen et al., 2009). Baron-Cohen et al. 
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state that empathy is considered to have two main ‘fractions’ – a cognitive and 

an affective component.  While the cognitive component is concerned with 

recognition of another person’s mental state (and sometimes called a ‘theory of 

mind’), the affective component is concerned with the emotional reaction to 

another person’s mental state. Baron-Cohen et al. consider mental states to 

include thoughts and emotions. Thoughts are traditionally beliefs, desires, 

intentions, goals and perceptions.  Emotions are split into ‘six basic emotions’: 

happy, sad, angry, afraid, disgusted and surprised (Ekman, 1999). Ekman and 

Friesen (1978) point out that these six emotions are universally recognised 

across cultures and age groups, though there are also more complex emotions 

that are perhaps less universal. Baron-Cohen et al (2009) identify that people, 

and particularly children with autism spectrum conditions (ASCs), relate to and 

like predictability and systematic processes. In a DVD developed by Baron-

Cohen et al., users with ASCs are presented with a series of emotions (412 in 

total). For each emotion, they are able to view video clips of six actors who act 

out the selected emotion.  The DVD provides textual information to the user on 

the emotion in question.  In evaluating this product, Golan et al. (2006) report 

that participants in their study with Asperger’s syndrome had more difficulties 

when compared to general population controls in recognising mental states, 

both from faces and voices.  This underlines the considerable difficulties 

encountered by people with autism in deciphering facial codes and emotional 
signals, a skill that for most of the population is inherent. 

 

2.3 Summary 

The aim of this chapter was to examine some literature in the area of autism 

and autism spectrum conditions.  It becomes clear through such a review that 

there is a range in which people diagnosed with an autism spectrum condition 

can sit, and moreover, that depending on where they sit on the ‘spectrum’ 

people with autism can have either a typical IQ (in some cases a very high IQ) 

ranging to a very low IQ where severe to profound cognitive impairments are 

likely.  In terms of this thesis, it is in this chapter that I offer definitions of the 

autism spectrum, diagnosis and how facial processing in conjunction with 
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emotional recognition can prove difficult for this population.  Next I will consider 

the role of technology, specifically computers and virtual reality technology, 
used to aid users with autism spectrum conditions.       
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Chapter 3: Computers and virtual environments used 
to support people on the autism spectrum 
 

Introduction 

Investigation into supporting children with autism using a variety of computer 

platforms and technology is growing as the evidence-base increases within 

research domains.  While research has focused on providing evidence for the 

role technology can play in the lives of people with autism (i.e. social skills 

training, emotional recognition, developing language skills), there has been less 

focus or research conducted in off-the-shelf computer technology.  Moreover 

research into the area of technology and autism tends to be measured in terms 

of positivist paradigms.  Several studies have considered a greater level of 

interpretivist analysis but the views and opinions of the users of technology (in 

this case users with autism), is an area requiring a greater emphasis and further 

research.  It is argued that by understanding these views and by gathering 

evidence through a case study will better enable designers, technologists and 

researchers to develop material that is beneficial and appropriate to this specific 
user group.   

This chapter provides an examination of the benefits and limitations of virtual 

environments (and more broadly computer technology) developed for and used 

with people with autism and ASCs. Through this thorough review several key 
gaps in knowledge are identified that this thesis will propose to address.     

 

3.1 Using assistive technology to help improve 
communication for people with autism 

Before presenting evidence related to the specific role that virtual environments 

(and associated technology) have had in enabling people with autism to 

communicate and to develop greater social understanding, a brief context of 

where such technologies have developed will be discussed.  In doing so, a 

sound basis for understanding the fundamental affordances can be carried 
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forward into designing and implementing virtual environments for people with 
autism. 

During the late 1970s and into the 1980s, several studies were carried out to 

consider the efficacy of computer-assisted instruction (CAI) to aid people with 

autism.  Earlier reports highlighted positive outcomes, including increased peer 

interactions, motivation and communication (Colby, 1973; Colby and Kraemer, 

1975), whereas later studies (i.e. Pleinis and Romanczyk, 1985,) indicated that 

no overall difference in learning performance could be attributed to CAI, but did 

identify higher rates of compliance to instruction and decreased behavioural 

problems.  Moreover, Mirenda (2001) points out that various studies have used 

CAI in younger populations, highlighting that in some cases CAI has been 

focused towards child-based populations.  The following section discusses two 

examples of CAI applied to autism specific groups.   

In an early study that used multimedia, Heimann et al. (1995) considered the 

use of a multimedia intervention for children with autism and more general 

learning difficulties.  This study laid some important foundations, demonstrating 

that multimedia technology can be used successfully for children with autism as 

a way to promote exploration, to provide immediate feedback and to present 

tasks so that the user’s experience is “fun, rewarding and highly motivating …” 
(Heimann et al., 1995: 476).   

In another example of a specific successful multimedia intervention for people 

with autism, Silver and Oakes (2001) considered the use of a multimedia 

computer program entitled ‘The Emotion Trainer’. In this, a “digital photograph 

of a face, a scene or an object is shown, with a short text question and either 

two or four response buttons” (p.305).  The computer program was broken into 

four sections, in which a variety of tasks were presented.  These sections were: 

(1) facial expressions; (2) personal situations and emotional triggers; (3) theory 

of mind tasks: deciphering thoughts of others; and (4) identifying emotional 
states in others, based on events and/or objects.  

The authors concluded that “The Emotion Trainer had significant positive effects 

on the participants’ performance” (Silver and Oakes, 2001: 308).  They came to 
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this conclusion through pre- and post-test analysis, as well as through data 

gathered from errors made while using the computer program.  Worthy of note 

were significant improvements made in the second and fourth tests, which 

assessed the prediction of emotions generated by external stimuli and by 

mental states.  This showed that children with autism could significantly 

increase their ability to attribute mental states to others through a multimedia 

program intervention.  Another part of their study related to facial expression 

recognition.  These data were not deemed to be significant by the authors, who 

come to the conclusion that this “could indicate that it is not possible to teach 

this skill” (Silver and Oakes, 2001: 310). One might, however, attribute this to 

the size of the participant group or to the particular representations or images 

used.  Nevertheless, this highlights that, of all of the core deficits in children with 

autism, emotional recognition is a particularly difficult skill to teach and then 
generalise. 

In a similar study, Tjus et al. (2001) considered interaction patterns between 

children with autism when using a specific multimedia program with the aim to 

increase literacy skills, within a classroom context.  This study produced some 

positive results for both the teachers and the students.  These included 

“increased enjoyment and willingness to seek help from their teachers” and 

“showed an increase in verbal expressiveness” (Tjus et al., 2001: 175).  This 

highlighted how the use of multimedia tools could help to encourage 

communication, turn taking and verbal expression, especially for children with 

autism.  However, there is limited detail on the program used, the interface, 

human-computer interactions or images displayed to the students.  It is 
therefore difficult to extract the aspects of the program that were most useful.  

The studies of Silver and Oakes (2001), Tjus et al. (2001) and Heimann et al. 

(1995) all show that multimedia can help to support learning for children with 
autism, albeit on specific tasks.   

Having considered some general CAI for users with autism, the next section 

considers the use of more specific multimedia tools – collaborative virtual 

environments, virtual worlds and virtual environments – as means to encourage, 
improve and generalise social skills in people on the autism spectrum.   
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3.1.1 Virtual worlds, virtual environments, and collaborative environments 
used with participants with autism 

In reinforcing the need to develop technological tools for people with autism, the 

international journal of research and practice Autism published a special edition 

in May 2010 – Autism and Technology, edited by Bolte et al. In this edition, the 

editors argue that “technological advances can potentially lead to novel and 

more effective treatment strategies and enhancing quality of life for people with 

ASD and their families” (Bolte et al., 2010: 155).  They go on to state how the 

lives of many have already begun to change as a result of successful computer 

technology initiatives.  It is based on this type of statement that this work aims 

to provide a starting point for developing a virtual world for children on the 
autism spectrum.      

This section aims to discuss virtual technologies (VTs) as a possible way to 

augment communication for people with autism, and as an aid in learning how 
to interact and develop social skills.   

Strickland et al. (1996) presented an early study that assessed the 

effectiveness of Virtual Reality (VR) as a learning tool to engage children with 

autism; their study was primarily designed to determine if children with autism 

would tolerate VR equipment and respond to a computer-generated world.    

They considered the differences between VR and computer programs; the level 

of interaction with computer-generated images; and independence in 

determining motion and objects in a VR world as a way to present real-life 

experiences.  The use of VR for children with autism was considered, based on: 

sensory problems, lack of generalisation, visual thought patterns, individualised 

treatment and responsiveness to computer technology.  The aim of the study 

was to help children with autism learn how to cross a road safely.  They used 

VR helmets to immerse the users in a 3D environment, so that users could 

identify cars, the colours of objects and how they were moving. The children 

were presented with various scenarios to determine generalisation, and were 

asked to “walk” into the scene and interact with signs.  Conclusions gained from 

the study suggested that the two participants (with ASC) were able to interact 

with the environments successfully (accepting the virtual helmet, tracking in-
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world objects; moved their bodies and heads, located in-world objects and 

moved towards them).  In addition the study suggested that the participants 

appeared to become immersed (labelling in-world objects and moving their 

bodies interactively).  These aspects tended to suggest that VR afforded far-

reaching advantages to children with autism, including encouraging interaction, 

exploring and learning.  A limitation of the study was the small number of 

participants included; while two children accepted the use of VR devices 
(helmet, joystick, gloves, etc.), it does not follow that others would.  

Building on the work of Strickland et al. (1996), Charitos et al. (2000) designed a 

virtual environment that was controlled by virtual-reality input devices, to aid the 

organisational skills of people with autism.  The study aimed to teach social 

skills through providing a virtual interface for people with autism to navigate 

through. Charitos et al. provided a series of reasons why computer-based 

systems are well suited for people with autism, based on the work of Murray 

(1997).  Examples cited by Murray included being able to set clear boundaries 

and controlling the stimuli (through a step by step process).  These both allowed 

for greater control and focus of material in the presentation and learning.  

Another advantaged cited by Murray links to joint attention and restrictive 

context.  These both, in some ways, play to the strengths of people on the 

autism spectrum in that focus of interest can be taken into account in addition to 

restricting other sources of information.  Overarching these aspects, Murray 

suggests that safety, flexibility and adaptability can all be instilled along with a 

sense of prediction.  Again these aspects play to the strengths of people on the 

autism spectrum.  Developing these theories a stage further there is potential to 

enhance the development of autonomy encouraging communication; through 
which self-confidence can be heightened.         

On this basis, Charitos et al. (2000) proposed designing a virtual environment to 

aid children with autism in undertaking everyday tasks.  This, more specifically, 

pertained to “returning home” and builds on a traditional teaching practice used 

within the school.  It was an aim of the project reported in this paper to “improve 
the potential for effective teaching” (Charitos et al., 2000: 150). 
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Interestingly, although not surprisingly, Charitos et al. arrived at similar 

conclusions to those of Strickland et al., including the notion that structured 

environments go some way to help users feel confident, and that a range of 

input devices could be used.  The work presented by Charitos et al., while 

including more participants than that of Strickland et al., still has limited 

participant detail which would help provide useful contextual data, helping us to 
better understand the study in the exploratory manner it is intended.       

Figures, below, provide a sense of how the applications used by Strickland et al. 

(Figure 4) and Charitos et al. (Figure 5) looked, and the ways in which they 

differ.  While the look and feel of Strickland et al. is closely aligned with ‘reality’ 

(the cars look lifelike), Charitos et al. maintaind a more abstract design, with 

simpler and more ‘blocky’ graphics.  It would have been interesting to read 

about the rationale behind the design of the Charitos et al. interface, but this is 

not dealt with in their paper.  However, it might be sensible to assume that the 

imagery presented is related with the capabilities of the programs used at the 
time. 

 

Figure 4: Strickland et al. (1996), virtual reality application, example interface 

 

Figure 5: Charitos et al. (2000), example of virtual environment interface 
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Further studies exploring the use of VEs have shown improved communication 

for users (children) with autism.  In particular, Fabri and Moore (2005) 

discussed the use of collaborative virtual environments (CVEs) to enhance and 

improve communication and emotional recognition in people with autism.  They 

put forward a case for introducing emotional expressiveness in CVEs, as a way 

to aid interpersonal communication, generally, and specifically for children with 

autism.  Part of their project involved creating an interface that included a 3D 

avatar, which could express emotion to help communicate through a text-based 

two-way tool.  They implemented the theories of Ekman and Friesen (1978), 

using the six “universal” facial expressions of emotion – happiness, surprise, 

anger, fear, sadness and disgust – and a neutral expression.  In using an 

avatar, Fabri and Moore also proposed reasons for involving a virtual head in 

their work.  A previous study (Fabri et al., 2004) highlighted three points that 

relate to virtual faces and emotions (in the context of Ekman and Friesen, 1978) 

six universal facial expressions): (1) emotions can be represented with limited 

facial features; (2) recognition rates (of virtual faces) are comparable to real-life 

images; and (3) some expressions are easily recognisable and potentially build 

a basis for emotionally expressive avatars in CVEs. However, Fabri et al. also 

concluded that this is not the case for all emotions.  For example, disgust was 

not well understood by participants in their study, largely because expression of 

this emotion requires wrinkling of the nose – and thus more detailed avatar 

models.  These conclusions are presented through an experiment involving a 

pre-test questionnaire, a recognition exercise and a post-test questionnaire.  

During the recognition task, each participant was shown 28 photographs and 28 

corresponding virtual head images and was asked to select an emotion 

category they felt the virtual head displayed.  The study included 29 participants 

who have not used animation programmes before or who had any experience of 

classifying facial expressions.  We presume the participants were typically 

developing and the article describes the age range from 22 to 51 and with a 
male to female split of 12:17.  

Fabri and Moore (2005) argued that interaction through CVEs can benefit 

children with autism, and presented three areas where this could be of particular 

use: as an assistive technology; as an educational technology; and as a means 
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of helping to address theory of mind (ToM) impairment.  The authors reached 

these conclusions by developing a multimedia program whereby users could 

interact with emotionally expressive avatars with the potential to engender 

empathy, therefore being of value for people with autism.  In testing this, the 

authors sent CD-ROMs to one hundred potential participants, in the United 

Kingdom, diagnosed with autism.  The mean age of the 34 who replied was 

reported as 9.96.  While the level and confirmation of diagnosis of autism is less 

clear, the characteristics of the participants are described as “18 participants 

were reported as children with Asperger Syndrome, 16 as children with severe 

autism” (p. 5).  The CD-ROM (materials including questionnaires and 

instructions) were sent to the participants who then proceeded to navigate 

through the three stages of the CD; the first was avatar representations (facial 

emotions in isolation), the second attempted to elicit possible emotions in 

context (social scenario).  Finally, stage three, presented the user with an avatar 

representation of one emotion and asked them to select a number of given 

events that may have caused this emotion.  The data sources were the 

completed questionnaires and data collected in log files from the computer. In 

analysing these, the authors suggest that emotions were well recognised and 

applied in context.  They note that four participants did not perform well in the 

tasks, but also suggest that it could have been their diagnosis (reported as 

“severe autism”) that caused this concern; although this does not account for 

the other 12 participants reported as having “severe autism”. Finally, Fabri and 

Moore concluded that such virtual tools are understood emotionally, and used 
appropriately, by some individuals with autism.   

Elsewhere, Moore et al. (2005b) argued the case for using CVEs to help people 

with autism understand emotion, building on the work presented in Fabri and 

Moore (2004).  They developed a simple platform that integrates the use of 

images (avatar representations) and animated facial-expression sequences, to 

help in the understanding of facial emotion and communication for users with 

autism.  Moore et al. present three stages to their product: (1) avatar 

representations in isolation, to help initial emotional understanding; (2) 

prediction of emotions in contextual situations – own feelings and feelings of 

others; and (3) avatar emotional representation, paired with a selection of 
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events. The tasks involved recognition of an emotion from a facial expression, 

selection of an expression to represent an emotion and prediction of an 

expression. The user at stage three is required to select an event that may have 

caused an emotional response, and is asked to infer their own emotion to that of 

another (cause and effect).  In order to identify whether participants were 

successful in selecting appropriate emotional avatars for each section of their 

programme, Moore et al. compared the observed responses of the participants 

to the questions against chance responding.  The results showed that over 88% 

of participants performed above the level of chance. Moore et al. conclude that 

the study offers evidence that the majority of participants involved were able to 

interpret and understand the emotions of the avatars appropriately. This study 

demonstrates that people with autism have both the ability and predisposition to 

use CVEs, and that they can, via this medium, identify emotion, apply emotion 

and predict emotion from facial expressions (Moore et al., 2005b).  Some areas 

that are a little unclear are the demographic of the participants, the settings in 

which the study was carried out, and whether the skills gained could be 

generalised. These limitations were in part due to the fact CDs (with the 

application) were posted to participants and returned, meaning that the 

participants were not directly observed.  This means that high variability would 

have been likely in the implementation and application of the CD to participants.  

The authors, while providing materials to help ‘control’ the variability, might have 

overcome this limitation by inviting participants to their research base. This 

study does, however, offer clear evidence that using virtual animated facial 

expression can help users with autism to understand and recognise emotion.  

The study recognises that a small minority of participants found it difficult to 

understand the emotions represented by the avatars, and for this reason, more 

details on the individual participants would have been useful, allowing greater 
insight into who CVEs could be most beneficial for. 

Cheng and Fan (2008) also used a CVE to experiment with the representation 

of emotions for children with autism.  This study included 2D image 

representations of 3D avatars, rather than 3D avatars as used in Parsons et al 

(2005). In Cheng and Fan’s study ten participants ranging from 5 to 17 years 

old were selected; they all had a local (school) diagnosis of autism.  The study 
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was focused on considering the role of expressive avatars used in conjunction 

with text chat communication or computer-medicated communication (CMC).  

To investigate this aspect of CMC, the authors conduced an interview with the 

ten participants via the CMC programme created for the purpose of the study.  

One of the primary aims was to judge how the participants with autism 

responded with text and expressive avatars throughout the communication 

process.  In other words they provided an interface that allowed users to talk 

one-to-one, through the medium of text and visual representations of faces.  

Each of these faces displayed a different emotion. They were modeled in 3D, 

then rendered and exported as 2D images.  Cheng and Fan conclude that eight 

of the ten of participants were able to successfully use the system to identify 

emotion as represented by a graphic.  Moreover, the participants were able to 

interpret the emotions of others through the system. This study considered, and 

builds upon, the work of Moore et al. (2005b) and Fabri et al. (2004), and helps 

to reinforce the idea that avatar representation, used as part of the 

communication processes, can prove useful for users with autism.  However, 

the work of Cheng and Fan (2008), Moore et al. (2005b) and Fabri et al. (2004) 

are limited in that none of them draw directly on users’ views or experiences of 

the environments provided.  Moreover, there is little information presented 

regarding the broader application of the findings in other contexts (although 

schools and education were mentioned) where situating the CVEs within a 

school, for example, could provide a benefit to or application in an applied 

context.  This could then involve teachers and participants further in the design 
and development of the process (Kerr, 2005).         

Cromby et al. (1996) posit the use of VEs to aid people with learning difficulties 

(which would include people with autism).  They consider the use of a pre-

programmed VE to help people with severe disabilities in learning how to shop 

independently.  A control group of participants was tasked with shopping for four 

items, putting them in a trolley and taking this to the checkout.  Another group of 

participants would do the same, but firstly simulate the task using a VE.  The 

mean age was 15 years old, with 5 male and 6 female participants. The 

experimental group performed better than the control group when shopping for 

real after the VE intervention.  Moreover, the experimental group correctly 
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identified more items on the shopping list, when repeating the task a second 

time.  What this study fails to make clear are the participants’ issues with 

performing the task in the “real” world, other than having “mental retardation” 

(p.104). The study examines a population of participants who all met set criteria 

– they had good motor skills and sufficient visual ability to use an input device 

(joystick); they could carry out a real shopping trip with little supervision; they 

had used a VE before; and finally, they had given consent to take part in the 

research.  This study is important for its contribution to VEs and how these have 

been set up for, and used by, people with intellectual and developmental 

disabilities.  Furthermore, this study makes a clear case for the successful 
generalisation of learning gained in a VE into a real-world scenario. 

Through the studies already reviewed the role VEs can play to support people 

with autism lie mainly in the issues related to their condition.  For example, 

people with autism could present with repetitive and obsessive behaviours in 

addition to issues with imagination and changes to their environments.  It has 

been shown, through the review so far, that computers can offer a sense of 

predictability and structure that people with autism may be drawn to.  Several 

studies have addressed this with positive results; the impact computers can 

have could prove a fruitful opportunity for researchers working with people who 

have an ASC.  The following sections address more specific studies in the area 

of VEs for users with autism, specifically picking up on social skills and 

communication.  However very few of these early studies (from Strickland et al., 

1996 to Moore et al., 2005b) engage with participants as either co-designers or 

evaluators of the technology used in the studies.  This means limited 

information regarding preferences or an understanding of users needs are 

considered.  Aspects such as these may have provided further insights to the 
use of technology it was implemented.         

Another study that builds on the work carried out by Strickland et al. (1996) and 

Cromby et al. (1996), and adds to limited knowledge in the field, is that of 

Parsons et al. (2006); where newer and different technology is applied.  The 

study of Parsons et al. (2006) involved the creation of a virtual environment (VE) 

for the purpose of improving social skills in two children with autism.  This study 
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included two children within the high-functioning range, as Fabri and Moore 

(2005) and Fabri et al. (2004) do. However, Parsons et al. introduce a VE that 

involves navigating through simple scenes (a café and a bus stop), rather than 

presenting a one-to-one communication tool (building on the findings of Cobb et 

al., 2002).  In other words, the users were able to navigate through an 

environment or space as part of the simulation. The scene includes other 

characters, who are passive, but are pre-programmed to respond to user input. 

In their analysis, Parsons et al. consider five areas for review and discussion: 

(1) repetition of response; (2) physical and literal interpretations; (3) treating the 

VE like a game; (4) putting learning into practice; and (5) recognising changes 

and usefulness.  Repetition of response was an area of the research that 

provided mixed results.  Both users would navigate through the café scene in 

exactly the same way, individually, each time they approached the tasks, 

although one of the participants would maintain their route through the scene 

despite encounters with chairs, tables and other objects.  Parsons et al. also 

report some repetitive statements/verbal responses, although the participants 

did change some responses in the VE, in particular choices of food ordered and 

when asking if they could sit down to eat their food.  Furthermore, the 

participants sat in different places each time they used the environment, 

suggesting that they were “responding differently to the changing demands of 

the VE” (Parsons et al., 2006: 13).  Literal interpretations were an issue for the 

participants: one of them could not understand why, for example, they could not 

sit in an empty chair when the person sitting at the table said, “Excuse me, that 

seat is taken.” The participant thus highlighted a problem with accepting that a 

seat can belong to a person socially.  However, after repeating this several 

times, and with some help from the facilitators, the participant was able to 
understand the need to ask if a seat is taken, out of courtesy. 

One of the main difficulties in using VEs, and in particular for users with ASCs, 

is in creating the perception of reality, so that the user can identify and provide 

natural responses.  It was noted by Parsons et al. that the participants viewed 

the VE as a game, and would not therefore interact as they might in real-life.  

However, it was observed that there were occasions when the participants 

would apply real-world and appropriate actions to the VE.  A specific example 



 37 

relates to the choice of seats on a bus – the participant chose a seat that had 

enough leg-room, and one that was facing in the preferred direction.  This 

perhaps shows how immersed the participant had become, and that they did 

view the VE as a “real world”.  A similar finding, but with more participants, was 
reported in an earlier study by Parsons et al. (2005).   

The efficacy of a VE in helping to teach social skills is also evident to some 

degree.  Parsons et al. concede that VEs take some time to get used to, and 

allow for errors to be made, but they also observed that such mistakes (taking a 

seat without asking if it was being used, for example) were absent from later 

sessions.  From this they conclude that more scaffolding could be used, 

depending on the IQ profiles of users, to help direct people in such social 

situations, meaning that a range of learners could benefit from VEs.  Further 

reinforcing the value of VEs, Parsons et al. observe that the participants 

recognised changes in the levels of difficulty that could be set in the VE.  

Participants were aware of the level changes, identifying that it was busier (with 

more people), for example. Users also demonstrated an awareness of the 

implications of the changes on subsequent social decisions in the VEs (Parsons 

et al., 2006; Parsons et al., 2005). This study also observed that the participants 

would sometimes test the boundaries/responses of the VE, rather than 

necessarily behaving as they would in real-life.  Parsons et al. identify this as an 

important aspect of VEs “because ‘testing out’ the possibilities affords crucial 

learning opportunities that may be missed if the participant learns only to click 

all the correct buttons [clicking buttons in the correct order, for example]” 

(Parsons et al., 2006: 201).  This contributes to an enjoyment of the tasks, and 

also, as Parsons et al. suggest, reduces the anxiety or social worry experienced 

in real-life.  In addition, the participants wanted to continue with the tasks, and 
continued to use the VE long after the study had concluded. 

One area of interest that arises in the work of Parsons et al. (2005) and Parsons 

et al. (2006) is that of avatar and environment design.  The work of Parsons et 

al. (2005; 2006) hypothesised that simplified graphics meant that the 

complexities of facial detail, for example, were lessened and that the users were 

thus more able to deal with and process information presented.  The research of 
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Fabri and Moore (2005) and Fabri (2006) concurs with this – that less 

expressive faces are not only preferred, but are equivalent in terms of being 

able to extract information for users with autism.  However, not many, if any, 

have examined the use of more complex graphics (avatars and scenery), or 

assessed users’ needs other than in the particular tasks within these studies.  

Therefore it could be argued that the use of more complex and attractive 

imagery might help to facilitate immersive experiences, while still providing a 

safe, manageable, predictable and understandable environment. This sentiment 

is echoed by Parsons et al. (2006), who found that participants in their study 

suggested the virtual figures (avatars) in the scene could have been more 

detailed and ‘human’. Images below (Figures 6 and 7) highlight the level of 

detail and clarity involved in the AS Interactive Project (2004a).  In summary, 

Parsons et al. suggest future collaborative virtual environments “could 

potentially allow grater behavioural realism through incorporation of ‘embodied 

avatars’ … and improved features such as gaze direction and facial 

expressions…”.  Although Parsons et al. made this claim in 2006, very limited 

work since has explored embodied avatars, facial expression or gaze direction; 
no work has considered artificial intelligent agents in virtual environments either.      

 

Figure 6: AS Interactive Project (2004d; 2004b), CVE interface – the bus 

 

Figure 7: AS Interactive Project (2004c), CVE interface – the cafe 
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As shown in the above review, it cannot be argued that these graphics were not 

suitable, as they proved successful, but the appropriate level of complexity is an 

area that is currently under-researched (as Parsons et al., 2006 point out).  It is 

also possible that the graphics used in the AS Interactive Project were due to 

the sophistication available at the time, but as Figure 8 highlights, computer 

graphics have evolved since 2004.  Figure 8, below, compares the look and feel 

of the AS Interactive Project interface with that of Second Life (2012) (an off-the-

shelf virtual world).  Furthermore, and as Parsons (2007) reports, the more 

realistic an environment can look the greater the potential for believable 

interactions and realistic behaviours from participants with ASCs.  This is an 

important factor due to the knowledge that in-world behaviours play an 

important role in the field of CMC.  This is in part due to avatar representation 

and the effect it can have on the possibilities of believability, something not yet 
considered in the literature in relation to users with autism.        

 

Figure 8: AS Interactive Project imagery compared to Second Life imagery 

 

It is becoming clear that there is a greater definition in the avatars, a more 

organic feel to the environment and a greater level of detail overall in Second 

Life.  Moreover, aspects such as lip-synced avatars (when used with a 

microphone to input speech) and facial expression highlight the potential virtual 

worlds have, especially in relation to the recommendations of Parsons et al. 

(2006).  This may facilitate a greater level of immersion and remains a gap in 

current knowledge.  Moreover, the more realistic surrounding environments may 

enable a greater level of recognition (especially with commonly recognised 
shops, eateries, buildings, etc.). 
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Cheng and Ye (2010) consider the use of collaborative virtual environments in a 

broader context, that of learning. Cheng and Ye explore and examine the use of 

a collaborative virtual learning environment (CVLE) to help improve social 

competence, and to increase abilities in social interaction in people with autism.  

To this end, the authors developed a tool that integrates both expressive 

avatars and animated social situations (i.e. understanding of perception and 

expressive feelings; recognition of non-verbal behaviours such as facial 

expressions of the avatar appropriately).  As an intervention, this study 

considers increased positive social competence (social interaction and 

behavioural performance) as a measure; at baseline, intervention and 

maintenance stages.  The results of the work are presented mainly as 

quantitative data, though there are also some qualitative data captured from 

teachers and parents.  Three main findings are presented: firstly, that a visual 

assistant (in the form of a virtual character) may help people with autism to 

learn; secondly, that visually mediated teaching and written text cues decrease 

inappropriate social behaviours; and finally, that 3D expressive avatars and 

sound effects can be highly motivating for users with autism.  This work 

highlights some potentially vital factors in the way a virtual world should be 

designed: firstly, that careful consideration needs to be given to visual cues; 

secondly, that the inclusion of text can be useful (to decrease real-world 

“inappropriate social behaviours” p. 1075); and finally, how important audio 

(sound effects and voice) can potentially be, although all of this will be 
dependent on particular groups of children and their specific needs. 

Leading on from this study, Cheng et al. (2010) developed a tool to test some of 

the points raised in their earlier 2010 article (Cheng and Ye, 2010). Here a 

CVLE is designed specifically for the purpose of enhancing empathy instruction.  

Through an experimental methodology, the authors consider a CVLE to 

promote the understanding of empathy in users on the autism spectrum.  It 

would have been overly ambitious to consider all empathic traits, so the authors 

consider expressive empathy – kindness, tolerance and respect – rather than all 

eight components of empathy discussed by Williams (1996).  To test empathic 

responses from participants, Cheng et al. designed a 3D virtual interface that 

displayed a restaurant where four social scenes were presented.  Each of these 
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scenes (someone cuts into the restaurant queue; a drink is spilled on the floor; a 

passerby slips and falls; someone comes and sits next to the participant’s 

avatar) could elicit empathic responses from typical users.  Through a baseline, 

intervention and maintain experiment, the authors were able to show an 

increased ability to recognise empathy in users and others. The study was 

conducted within a school setting, and participants were all assessed to have 

good verbal IQ, performance IQ and full-scale IQ (scoring greater than 70 on 

the Wechsler Abbreviated Intelligence Scale III).  Though there were only three 

participants involved in this study, some key points emerge: that 3D (visualised) 

applications can help in the learning process; that visual assistance may help 

users on the autism spectrum; that VE interfaces can help users on the 

spectrum in performing appropriate behaviours when interacting with others; 

that creating appropriate scenes can help to generalise learning; and that 

computerised systems are appealing to users with autism. Figure 9 illustrates 
the complexity and quality of the 3D imagery used in this study. 

 

Figure 9: Enhancing Empathy Instruction: Screen shots of the interface and 3D imagery 

 

It can be seen from Figure 9 above that the definition and quality of the 3D 

avatars and environment are superior to some of their predecessors.  Feedback 

from users suggested that the high-quality graphics enable a level of immersion 

and excitement that is beneficial. Something that is discussed briefly in the work 

of Cheng et al. was the capability of participants to express their feelings 

through the avatars in the application.  Researchers on this project undertook to 

ensure that the avatars included the facility to display emotion through facial 

expressions.  However, the study does not examine to what extent participants 
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were able to use this form of communication appropriately, if they used it all.  

That being said, the work is triangulated well and considers the views of the 

participants and their parents (albeit informally) in evaluating the study.  

However, the role of qualitative data could have been further emphasised, as 

currently very little is known about the views of young people with autism and 

their use of virtual environments of any kind; an area that this thesis seeks to 

elaborate upon.  In addition, this bespoke software would not be freely available 

or deployed in educational settings, both areas where software such as this 

might be best placed.  This potentially limits the benefits of work like this, where 

embedding into educational contexts and deploying to wider audiences may 

ensure it reaches the maximum amount of people possible.  Therefore more 

scope exists in the area of technology used in schools, designed by users and 
deployed with the help of teachers; all areas this thesis seeks to include.          

Further reinforcing the use of virtual environments to help teach people with 

autism, Rutten et al. (2003) explore the use of single-user virtual environments 

(SVEs). In this study they consider the use of SVEs to help teach, to support 

learning, and to enhance social skills in people on the autism spectrum.  This 

study uses the same infrastructure and software as Parsons et al. (2005), and 

considers some of the same issues.  Rutten et al. conclude that SVEs can be 

used successfully to help teach transferable skills, but that this requires support 

from facilitators/teachers to enable constant reflection and learning.  Moreover, 

say Rutten et al., the safety that SVEs and CVEs provide, and the opportunity 

they give to practise skills away from real-life contexts, means that they are 

valuable tools for users with ASCs.  Rutten et al. also compare the use of CVEs 

and SVEs, concluding that CVEs provide less structure, and so become more 

challenging to use, but conversely that they offer increased flexibility for social-

skills training that does not rely on fixed protocol, and that they are more 

adaptable across cultures. Rutten et al. suggest that SVEs would be best 

employed as a progressive training package, whereby users learn particular 

skills, followed by CVE use, where learned skills can be practiced 
collaboratively. 
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In addition to using collaborative virtual environments to help people with 

autism, Schmidt and Schmidt (2008) highlight why and how virtual environments 

can be successful for people with autism.  They examine the use of computers 

for individuals with ASCs, stating that they are an ideal platform to help people 

with ASC improve their difficulties, social skills. Computers are predicable, 

routine and free from social demands; they provide immediate feedback and 

clear expectations (Schmidt and Schmidt, 2008).  This is similar to the points 

raised by Murray (1997) reinforcing the theoretical potential for virtual 

environments for this user group. All of this argue Schmidt and Schmidt, 

provides means to help children to learn and develop social and emotional 

skills.  Within their review, Schmidt and Schmidt note that VEs can help 

because they allow users to make mistakes, and, in the case of children with 

autism, to make mistakes without suffering real consequences (Schmidt and 

Schmidt, 2008).  In addition to this, VEs can be modified, customised and 
simplified to suit individual needs (Schmidt and Schmidt, 2008).   

More recently, Millen et al. (2010) and Cobb et al. (2010) have investigated 

design issues in VEs, specifically for people with autism. Millen et al (2010) 

consider the current situation as regards methodologies and human–computer 

interaction (HCI) guidelines for the development of technology for children with 

autism.  They point to research carried out by Grandin (2002) and Van Rijn and 

Stappers (2008), who provide some guidelines for the use of ICT tools in 

teaching students with autism.  These include: avoiding sudden loud sounds, 

limiting the use of line drawings, placing the keyboard close to the screen, 

providing structure, letting users feel in control and utilising users’ eye for detail.  

However, these principles are a little ‘scattered’ in terms of context, that is, age 

and abilities are not specified; and so it is difficult to know for whom these 

recommendations are being made. Concluding, Millen et al. suggest that the 

following issues need further clarification and discussion in regard to design of 

VEs for ASC users: how to engage users with ASCs with the design process; 

what age and ability level users need to be in order to participate; at what stage 

of the process should users be consulted; what barriers exist to involvement; 

and how evaluation of prototypes can occur. 
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Also considering the design of virtual environments, Wallace et al. (2010) 

consider the role of immersive virtual environments (IVEs) for children with 

ASCs.  The authors argue that immersive virtual environments – essentially the 

same as virtual reality environments, but without the headsets and input devices 

– can offer a greater level of ‘immersion’ for the end user, compared to desktop 

VEs, by surrounding them (from the side, front, bottom and top) with life-sized, 

realistic representations. This creates a “naturalistic and direct experience” 

(Wallace et al., 2010: 202).  The focus of this study is to examine: (1) whether 

children with ASCs experience IVEs in different ways to their typically 

developing peers; and (2) whether children with ASCs show atypical social 

judgments in IVEs, compared to typically developing children. The authors 

assess the first point by using the ITC Sense of Presence Inventory (ITC-SoPI) 

questionnaire, followed by the Social Attractiveness Questionnaire. Data are 

presented that illustrate how a typically developing group and an ASC group 

were comparable in terms of the ITC-SoPI.  The ITC-SoPI is broken into four-

subsections, and the authors report on each of these in turn.  They identify that 

there were “similar levels” of spatial presence and engagement between the two 

groups, and “no group differences” on the ecological validity or negative effects. 

On the whole, the typically developing (TD) and ASC groups both performed at 

similar levels. This supports the notion that children with ASCs are able to make 

links between images, and to become immersed within a virtual reality set-up 

(Strickland et al., 1996), in addition to achieving this on par with their TD peers.  

Moreover, Wallace et al. (2010: 212) state that “… IVEs can be realistic enough 

to simulate and assess social situations” for users with ASCs. In verifying the 

second part of the study, the authors introduce an animated character into the 

IVE, to test whether children with ASCs make atypical social judgments.  Upon 

testing this (measuring socially desirable and undesirable interactions), the 

authors conclude that, just as in the real world, children with ASCs are 

significantly more likely to misjudge a socially unacceptable situation than their 
typically developing peers. 

The work of Wallace et al. (2010) provides further evidence that VEs are 

meaningful and non aversive for young people with autism spectrum conditions. 

Key points to be taken from this study include: the successful use of high-quality 
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imagery accepted by participants; verification of data through the qualitative 

means of questionnaires; and evidence that children with autism can feel the 

same level of presence as their typically developing peers. Through the work of 

Wallace et al. it can be seen that the use of high-quality images in a virtual 

environment could help to provide a positive feeling of presence for users with 

ASCs.  However, the context in which this technology was used might have 

provided opportunity to work with key stakeholders; one being teachers and 

schools.  In other words the role that this technology can play in educational 

contexts could have been explored to help provide greater links between 

technology and educational provision.  In addition, there are potentially limited 

benefits to this type of research in that working in labs (as with the work of 

Strickland et al., 1996) can only produce results applied in that context.  Further 

work is needed that sees context and generalisation in applied settings, and 
something that the work of UC Davis Medical Center is seeking to achieve.         

In terms of high-quality imagery used with VE contexts, UC Davis Medical 

Center in the United States of America, are working on virtual reality 

interventions for people on the autism spectrum.  Peter Mundy and colleagues 

are developing VR applications to help high-functioning children with autism 

“make eye contact more readily” (UC Davis, 2010: paragraph 3).  The team has 

created a VR environment in which children with autism enter a “virtual 

classroom”, through wearing a headset.  This enables “a computer to track their 

head movements and determine where their gaze falls” (UC Davis, 2010: 

paragraph 6).  The group regards this tool as a useful mechanism to aid 

children on the spectrum to initiate and hold others’ gazes.  This aspect of 

social communication and social learning is something children with ASC can 

lack.  The researchers have devised an interface whereby virtual actors 

(avatars) will disappear from the VR environment if their gaze is not held while 

the users talk to them (the task in this context was reading a book aloud).  This 

study is still being conducted, so no results have been published, and therefore 

we do not yet know to what degree this tool will prove useful in “teaching” social 

communication skills.  However, it helps to highlight how such technology is 

being used to target core difficulties associated with ASCs.  Interestingly, the 

graphics that have been developed for this application provide realistic and real-
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to-life images, with detailed texturing and life-like expressions and clothing. This 

aspect will help to augment the immersive quality of the experience.  Figure 10, 
on the next page, provides an example of what the interface looked like. 

 

Figure 10: An example of the interface for VR application (UC Davis, 2010) 
 

In a brief correspondence via The British Psychological Society’s website (BPS, 

2012) researchers from the University of Central Florida have started to 

investigate the role that computer simulations can play in alleviating social 

anxiety.  Like Wallace et al. (2010), they are developing high-quality graphics to 

replicate social situations in a variety of contexts.  The UCF study differs from 

that of Wallace et al., in that clinicians can play the roles of avatars in the 

environment, creating bespoke and specific role-play for the children sitting at 

the computer.  While the study is in its early stages and no data are available, it 

is another example of how the affordances of VRT are being used within a wide 

range of contexts, and evidence that the process of “testing” situations for users 

who have social anxieties is being diversified and expanded.  The UCF study 

situates the users (children aged between 8 and 12) in an appropriate social 

context (e.g. classroom, school, bowling alley, restaurant), with a view to 

ensuring the situation is both meaningful and comfortable. These are contexts in 

which the users may have been, or may need to visit, in the real world, offering 
opportunities for generalisation to real-world situations. 

So far and in sum, the studies reviewed to this point have involved virtual 

environments of sorts specifically to enable users with autism to either gain 

emotional recognition skills or rehearse social skills.  In addition more complex 

interfaces are being developed as time progresses (from Strickland et al. in 
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1996 through to Wallace et al in 2010), and the quality of graphics are be made 

to resemble ‘real-life’.  It can therefore be concluded that VEs and VR 

technologies provide a means to interact without real-world consequences, but 

more than this, slow communication to a pace users with autism seem to prefer.  

In addition some encouraging results seem to suggest that undertaking 

activities in VEs can be generalised to real world contexts; further reinforcing 

the benefit for users who have an ASC.  However, gaps in knowledge still 

pertain to the preferred types of communication in VEs and in-world appearance 

through an avatar.  In addition, as this is still an emerging field of research, 

research has remained focused on small samples and limited contextual 

information meaning that ‘tried and tested’ technologies are not yet fully 

explored or realised for this, or many other user groups.  Specifically, there is 

limited understanding of these technologies for users with autism, in the 

classroom, although Cobb (2007), Cobb et al. (2010) and Parsons and Cobb 
(2011) have raised this issue.  The next section reviews this work.     

Cobb et al. (2010) describe a European project, implementing shared active 

surfaces and collaborative virtual environments for children with autism. 

Focusing on CVEs the authors argue that there are many reasons for choosing 

these techniques including: customisability, controllability, predictability, 

structure, engagement, variability and evaluation.  Research design challenges 

relate to: embodiment, viewpoint control, representation of actions, interface, 

complexity of graphics, structure, real world location and content. Beyond 

identifying these justifications and issues, the authors make clear the 

importance of including stakeholders in the design of interfaces for children with 

different needs (especially ASC users). They state that: “schools and teachers 

[as well as] pupils [will be] important design partners on the project” (Cobb et 

al., 2010: 380). The work of Cobb et al. and Millen et al. may well pave the way 

in future directions of VE design and evaluation, including careful consideration 

of what users might require (or even like). While this present study will not focus 

on the evaluation of the design per se, there will be design considerations that 

include input from users.  These include teachers, pupils (direct users) and 

parents. 
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In a related article, Parsons and Cobb (2011) review the literature on the 

application of VR for autism (encompassing VEs). They highlight the potential 

for virtual reality interventions for children on the autism spectrum, stating that 

benefits include: “... simulations of authentic real-world situations in a carefully 

controlled and safe environment” (Parsons and Cobb, 2011: 355).  Parsons and 

Cobb add that other benefits can include social and life skills training.  All of 

these benefits to users with autism reinforce the case for the use of virtual tools 

– that they may help children to develop and test skills that otherwise might 

seem daunting, triggering anxious and inappropriate responses to 

communication within social situations.  However, Parsons and Cobb suggest 

that there still exists a challenge in developing robust and usable technologies 

that can make a difference in a real-world classroom.  This conclusion is 

reached through a literature review that extracts successful implementation of 

virtual reality and virtual environments, whilst also considering some of the 

areas that have not been covered yet. Parsons and Cobb suggest that there is 

(1) limited application of VR for educational purposes; (2) a lack of applications 

for everyday classrooms; and (3) a lack of effective design (specifically user-

centred design).  Further, it is suggested that integrating the points raised 

above, would help to establish effective ways of integrating VR into an 

applicable context.  For example, Parsons and Cobb explore the notion that 

facilitators (or teachers) can be ‘designed in’ to the VR use in order to help 

scaffold and support learning more effectively.  In providing future directions, 

Parsons and Cobb’s article suggests further research in the areas of 

representations of self; how the realism of VR contexts helps in the transfer of 

generalised learning; and collaboration opportunities in-world, to help generate 

independence within a learning group.  This leads us to believe that more 

evidence and research, of a diverse nature, is really needed to help argue a 
case for   

Although not directly related to users with autism, Dalgarno and Lee (2010) 

provide an overview, evaluation and context in which 3D virtual environments 

can be used within a learning context.  They start by contextualising 3D virtual 

learning environments within 3D technologies more generally, and propose that 

these 3D technologies have become “a fundamental element of almost all 



 49 

modern computer games …” (p.11).  They go on to suggest that such graphics 

are “central to the new generation of immersive virtual worlds” (p.11).  Both of 

these properties (games-based learning and immersive 3D graphics) are, they 

argue, why so many foresee the potential for 3D VLEs.  This argument is 

formed through a systematic review of literature in the area of 2D and 3D VLEs.  

This includes a review of: evidence-based research (i.e. Gikas and Van Eck, 

2004; Barab et al., 2005); theoretical frameworks (i.e. Hedberg and Alexander, 

1994); and the practical design and implementation of 3D VLEs (Schroeder and 

Axelsson, 2006). The authors conclude by proposing a set of contributions to 

learning that potentially arise from tasks afforded by 3D VLEs.  Of these 

contributions several remain appropriately related to the work in this current 

study.  These are that experimental learning tasks (impractical or impossible in 

the real world) are possible and that learning tasks can lead to increased 

intrinsic motivation and engagement.  In addition, improved transfer of 

knowledge and skills (generalisation) to real situations, and more effective 
collaborative learning, are possible in 3D learning environments.       

These affordances are developed through a two-strand approach: the first is 

representational fidelity, and the second is learner interaction.  These strands, 

the authors argue, provide the means to construction of identity, sense of 

presence and sense of co-presence.  From these the affordances outlined 
above are proposed to follow. 

The work of Dalgarno and Lee, although valuable in providing an overview of 

work in the area of 3D VLEs, and in providing a sound model of affordances, 

does not provide recent practical application for verification of these affordances 

(as it is a theoretical article).  It would also have been useful to identify in which 

paradigm the affordances developed are situated.  For example, further 

clarification of the criteria for developing the affordances could be presented – 

are the affordances developed from the perspectives of users of 3D VLEs, or 

from theoretical models and data sets? This information would help to better 

generalise the work, as well as to contextualize it further. Nevertheless, the 

Dalgarno and Lee study provides a sound basis from which we can arrive at a 

justifiable argument for the use of 3D VLEs in the classroom in developing 
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learning opportunities (as this thesis is proposing).  Furthermore, this work, and 

the affordances presented, can all be theoretically aligned to many of the issues 
raised in the work of Parsons et al., Cobb et al. and Wallace et al. 

The review of work presented so far can be summarised as providing an 

evidence-base for the role VEs can be applied to the context of learning skills; 

particularly, in this case, for people on the autism spectrum.  Moreover it has 

been shown that skills such as communication and socialising can be enhanced 

within VEs.  The same can be said for developing emotional recognition in 

CVEs.  However there is a lack of understanding or research of how these two 

technologies can be augmented (VEs and CVEs) with a view to creating 

dynamic, real-time, realistic conversations through independently 

designed/customised avatars, aspects of which can be performed in virtual 

worlds.  Some virtual worlds can offer avatar customisation (self-

representation), computer-mediated communication (through text-based 

channels) and by doing so might enable conversation, communication, social 

skills development and peer-peer work; all aspects that are currently under-

explored and pose a gap in current knowledge within assistive technology and 
computer-mediated communication domains.   

In sum, the role that technology can play in schools for young people with 

autism has not been as well explored as it could or should have been.  

Teachers, schools and other stakeholders (i.e. Local Education Authorities) 

could all have been engaged; with views and other perspectives gathered, to 

help enrich our understanding within contexts where, ultimately, young people 
with autism are most likely to engage with technology materials.       

Next this thesis presents a review of studies related to online communication 

and virtual interaction, allowing a better understanding of theories and practical 

application within the field of computer-mediated communication and the 
affordances provided for users with an autism spectrum condition.       
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3.2 Using assistive technology to help improve 
communication for people with autism 

An area of study that holds relevance to this thesis is that of the Internet, and 

how users on the spectrum use and interact within this medium.  The reason 

this is important is due to two aspects.  Firstly the unique affordances of online 

communication (in particular text forms of communication; email, messaging) 

and the manner in which they provide a slower, less pressurised form of 

communication (Benford, 2008).  Secondly, that forms of communities with 

autism are forming online, and this is a potentially a useful avenue of research 

when applied to virtual worlds and the form of ‘community’ they may be able to 

offer.  Both of these aspects are explored in greater detail, in relation to a virtual 
world and the current study, in chapters 10 and 11.        

While there is a lack of data pertaining to the way in which users with autism 

interact and deal with virtual worlds and collaborative virtual environments, there 

appears to be more literature in the closely related area of computer-mediated 

communication (CMC) and Internet-based communication (IBC).  Several 

researchers have investigated the fora that users with autism use, and have 

identified several affordances of these.  For example, Trocchia and Janda 

(2000) highlight how users with autism can be “who ever they want to be” 

(p.612) and have the opportunity to “project his or her fantasy image to others”.  

Moreover, it is suggested that the Internet acts as a way to “bring the outside 

world into the home” (p.613). These affordances have a potential utility for users 

with ASCs, as they do for anybody; in a similar way to how VEs and VWs have 
and can be used for many users (both with and without disabilities).   

This notion is reinforced by Mitchell (2003: 3), who suggests that “people with 

Asperger’s syndrome appear to be comfortable with online communication”.  In 

this context, chat rooms are highlighted as having particular appeal. Mitchell 

quotes a user with Asperger’s syndrome, who goes as far as to say: “the 

Internet has done for people with ASCs what sign language did for the deaf 

community” (p. 3).  Much of the reason for this, Mitchell says, is because 

communication contexts are simplified and as such could be of potential benefit 

for the ASC community in communicating.  These include facial expression, eye 
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contact and voice tones.  With all of these aspects removed, the environment is 

much safer and more manageable for people with ASCs. Internet 

communication also provides control over the pace and timing of 

communications.  Picking up on the notion that online communication can 

reduce the need for facial expression, eye contact and voice tones (Mitchell, 

2003) there appears to be some difference in the current trend in VEs for users 

with autism in that they are attempting to develop communication that embed 

facial recognition (Fabri, 2006; Fabri et al., 2004); develop improved eye contact 

(via voice tones) (UC Davis 2010); and develop greater social awareness 

(Parsons et al., 2006; Wallace et al., 2010).  Therefore it seems that while the 

unique nature of online communication can simplify the communication process 

as Mitchell claims, there are also research endeavours to reduce the gap and 

increase the level of immersion and experience in virtual online spaces.  

Moreover, the role that VRT can be play to help overcome and facilitate some of 

the issues experienced by people with autism, especially in classrooms seems 
to be developing (UC Davis, 2010).   

Coming back to the role of online communication; users with AS and other 

ASCs, some argue, are starting to form their own language (see: Davidson, 

2008).  Mitchell also provides an example, stating that one particular group 

(ANI-L2) have adopted their own terminology – “neurotypical” being one such 

new term. Mitchell (p.4) does, however, point out that an over-reliance on such 

communication channels could “lead to a reduction of the already limited 

amount of human contact they may have”.  This point, although a important 

issue, is one that would require further research to confirm – it could be that the 

use of forums like the Internet and VWs provide an important channel in 

encouraging interaction and raising self-esteem, in these (AS/ASC) groups.  

Indeed, Newton et al. (2009: 463) go somewhat further, suggesting that “the 

Internet has become a place of refuge for individuals with ASDs”.  In their study, 

Newton et al. compare blogs of individuals with ASCs with the writing of 

                                                
 
2 This represents an online community Autism Network international, accessed: 
http://www.autreat.com/ani-l.html  
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“neurotypical” bloggers.  The authors analyse 57 blogs3 written by “self-

identified” individuals with “ASD”.  The following criteria were used to select the 

blogs: (1) the author was over 18 years old; (2) the blog had a personal-diary 

theme; (3) there was no password protection; and (4) the blog contained at least 

one entry per month. Forty blogs met these criteria.  Results from this work 

highlight that bloggers from the ASC community use “nearly indistinguishable” 

(p.466) language to that of neurotypical users.  However, one slight variation 

was identified.  This pertained to the use of words linked to a “social factor” 

(p.465), e.g. schools, job, leisure, home, sports, TV, music and money; the TDG 

used these terms more often across the blogs analysed (almost four times more 

often).  This, as the authors reinforce, was the only difference found in the use 

of language on such blogs. However, the notable lack of reference to social-

related activities could be due to less social involvement in the lives of the ASC 

respondents, rather than them simply not mentioning social-related terms on 

their blogs.  In other words it could have been their personal lives, rather than 

limited social vocabulary, informing the context of their blog-writing.  Newton et 

al. point to some of the difficulties that people with ASCs experience in face-to-

face communication, stating that stripping out complexities of face, emotion and 

eye contact can help to “level the playing field”.  The concept of “levelling the 

playing field” is not one I either agree with or include in my research.  Rather, I 

am concerned with the exploration of people in their social settings and 

investigating what is happening and gaining insights as to why.  I am less 

concerned with how technology can be used to “level playing fields”, but how 

and why technology can be informed by the views of participants using 

technology, which in my case was focused on users with ASC, including TD 

users also.      

The key benefits that CMC and IBC can offer users with autism are similar to 

those offered by VEs and CVEs.  These forums allow users with ASCs to 

become less burdened with cognitive loads within areas related to eye-to-eye 

                                                
 
3 “A blog is a journal that is available on the web. The activity of updating a blog is ‘blogging’ and someone 
who keeps a blog is a ‘blogger’.” (Rowse, 2005) 
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contact, facial expression decoding, rapid processing, two-way communication 
and their general environment around them (e.g.: tones, noises).   

As Newton et al. (p.466) conclude, by removing the requirement for rapid 

processing of social emotion, and the related factors identified above, 

“differences in social communication almost disappear”.  Although there was no 

independent confirmation of diagnosis, this study does, nevertheless, provide 

evidence that by removing some channels of social interaction, users with ASCs 
are able to communicate as effectively as their typically developing peers. 

Reinforcing this position, Burke et al. (2010: 425) suggest that “reduced 

bandwidth” makes CMC an ideal format for adults with ASCs, due, in part, to 

“asynchronicity allow[ing] users additional processing time”.  They go on to 

suggest that “text-messaging, email and Facebook wall posts all provide a 

highly structured environment without extraneous stimuli”.  In highlighting some 

relevant literature, Burke et al. suggest several positive features of CMC (in 

terms of Internet use).  These mainly lie in the visual anonymity and flexibility of 

timing.  In addition they suggest that the Internet can aid users with ASCs to 

communicate with greater eloquence.  These in turn can lead to improved social 
support with increased psychological wellbeing.    

Burke et al. seek to address three questions: (1) What are the current social 

communication needs of adults with ASCs? (2) How well does existing CMC 

address these needs? and (3) What opportunities exist for improving CMC 

experiences?  The study recruited 16 adults with ASCs, aged between 17 and 

37, and used a grounded theory approach, for data collection and analysis. 

Through structured interviews with participants (and some follow-up 

discussions), the authors were able to identify some key benefits and possible 

issues with CMC.  Table 1, below, highlights some of the benefits and possible 
issues identified by Burke et al. 

Interestingly, participants reported missing face-to-face feedback and an 

emotional context in CMC (perhaps supporting the need for a virtual avatar; 
proposed by Fabri and Moore, 2005; Fabri et al., 2004).   
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Table 1: Benefits and issues related to CMC (Burke et al., 2010) 

Benefits Possible issues 
Initiating social interactions 
(especially through interest 
groups) 

Usability issues (entering text from phone 
keypads; poor Internet connections; forgetting 
passwords) 

Additional time to think of a 
response 

Spelling and writing ability 

Reduction of self-
consciousness about 
paralinguistic cues 

Missing face-to-face feedback / interaction – also 
missing emotion in text-based communication 

Maintaining contact beyond initiation 
 

They found that this resulted in not knowing whom to trust or how much to 

disclose; perhaps indicating a lack of confidence in taking online social 

relationships beyond an initiation stage.  So, while the use of CMC seems to 

allow people with ASCs to initiate communication, experience less stress (due 

to reduced nonverbal signals) and find people with similar interests, issues 

related to maintaining social relationships and trust, beyond initial contact, were 
highlighted by the participants. 

In addressing the original questions set, the study concluded that the 

participants (sixteen adults with HFA) felt pressure when communicating face-

to-face, and CMC helped to overcome this issue.  In addition online discussion 

groups, fan sites and social networking were reported as supporting relationship 

formation; and that there are many ways to improve CMC experiences, for 
example through social skills training and trust metrics for potential friends.   

While there have been hypotheses that CMC can help people with autism, via 

affordances (in this case the lack of face-to-face being of benefit) the findings of 

Burke et al. and Newton et al. both highlight that it remains important to ask 

users directly what is and is not important.  Moreover, it suggests that there is 

further exploration needed regarding whether, and in what forms, face-to-face 
feedback and interaction could be incorporated into virtual worlds.      

Elsewhere, Benford (2008) identifies similar advantages to online 

communication channels as Newton et al. (2009) and Burke et al. (2010); these 

emerge as the reduction in challenges of spoken communication, extra facilities 
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to support interaction, narrow bandwidth and flexibility (pace of interaction).  

More than these aspects, issues related to reflection (having the time to reflect) 

and using CMC as a mechanism to bypass (potentially) negative first 

impressions (of self) were also found to be of benefit to people with autism.  In 

Benford’s study the participants were reported to be at the high-functioning end 

of the spectrum.  They were all adults (over 16 years old), and were all asked to 

respond to the autism spectrum quotient questionnaire (AQ).  This is a brief, 

self-administered questionnaire, designed to measure traits of ASCs in adults of 

typical intelligence. The tool was developed and validated by Baron-Cohen et al. 

(2001).  Benford adapted the AQ tool as part of the online questionnaire.  This 
allowed data to confirm the diagnosis of participants. 

The findings presented by Benford emerge out of extensive interviews and data 

collection from users with ASCs, on their perceptions of the Internet and 

communication via this medium.  As with Burke et al (2010), Benford applies a 

grounded theory approach in analysing data and generating emerging themes.  

In concluding, Benford suggests that CMC may benefit interpersonal 

communication through the simplification of cognitive processes and lessened 

sensory overload; especially in group situations.  It is suggested, as a result of 

reduced cognitive pressures experienced through CMC, that people with ASC 
may be able to use CMC to help compensate for the limitations faced offline.     

In addition, it seemed clear that users with ASCs found it less stressful, and 

more rewarding, to communicate through CMC channels. Participants in 

Benford’s study reported feeling under less pressure through online modes of 

communication, specifically enabling them more time to construct messages.  

Linked to this, it was found that participants with autism reported feeling more in 

control of their communication process compared to face-to-face situations.  

However, and notwithstanding the findings of Benford’s work, there still remains 

some overlap with some ASC users reporting a preference for less face-to-face 

communication via CMC, with others reporting missing face-to-face feedback 

and emotional contexts (Burke et al., 2010).  This is where I argue a virtual 

world, and the affordances of such technology, can be introduced.  In other 

words virtual worlds can offer a mode of CMC converged with avatars with 
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which to communicate through and others’ avatars in which to communicate 

with; contributing to a sense of embodiment (feeling connected in a virtual 

environment) and providing a potential useful feedback mechanism missing in 
traditional forms of CMC (as described by Benford, 2008).     

Therefore, CMC holds a central role in the position the current study is 

developing – that computers used to mediate communication can be used as a 

mechanism to enable users with autism to communicate more confidently and 

with greater clarity.  The work of Benford (2008), Newton et al. (2009) and 

Burke et al. (2010) highlight that CMC and its affordances have been shown to 

be of benefit to the communication process, and are in fact something that 
users with ASCs appreciate. 

The work that has been discussed so far has highlighted aspects of studies that 

consider the role and use of VEs, CVEs, IVEs, CMC, and IBC within the context 

of people on the autism spectrum.  However, the role of communication via an 

avatar, by users on the autism spectrum, is still a gap in current knowledge.  To 

further explore the role of virtual worlds by users with autism, the next section 

will present and discuss the role virtual worlds are having on the autism 

community and how some studies have shown these fora to prove particularly 

attractive and useful for people on the autism spectrum.   

 

3.3 Virtual worlds for people with autism 

By examining studies and practice in virtual worlds, this section intends to firstly 

present some studies that have used virtual worlds with the purpose of 

developing skills (e.g. group work, reflection) within medical and health 

domains.  From these, the thesis will discuss work in the domains of virtual 
worlds used specifically with and by users with ASCs.   

Boulos et al. (2007) considered the use of Second Life in medical and health 

education.  This article helps to provide a clear indication of the potential of VWs 

in health-related conditions – in an educational context.  The authors discuss 

and present two case studies of recent and successful VW endeavours, in 

Second Life (Healthinfo Island and VNEC – Virtual Neurological Educational 
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Centre), and are able to present a detailed insight into the advantages afforded 

by the platform. These include the use across a distance-learning education 

model and for older people and people with physical disabilities; real-time social 

networking and state-of-the-art graphical representations are also highlighted.  

Boulos et al., in addition, identify several challenges pertaining to the use of 

VWs.  These include Internet addiction, gambling, violence, trust, identity, 

copyright and vandalism.  These all relate to ethical concerns, and are 

something all VW studies need to address and consider for their user groups, 
more broadly.   

Gillen et al. (2009) consider the application of a virtual world in an educational 

context for children. This project explored the potential of building pedagogical 

frameworks for using VWs as a teaching tool. The authors considered three 

primary research questions regarding VW users, relevant in an ASC context: (1) 

To what extent did the students engage with the VW? (2) To what extent did the 

users develop VW skills/knowledge skills? and (3) What lessons did educators 

learn about using VWs as a classroom-teaching tool? The authors developed a 

virtual island, to which users would have access, and the ability to customise 

their avatars and the environment. The authors attracted some 147 users for 

their pilot, from a diverse background (recruited from the National Association of 

Gifted and Talented Youth), including people from ethnic-minority backgrounds 

and socially disadvantaged areas.  Once recruited and an online account made, 

users designed their avatars and started to attend either student- or staff-

initiated activities.  The student activities included weddings, regattas, murder 

mystery evenings and chess matches.  The staff-initiated activities included 

talks and lessons on research methods, artificial intelligence and machinima4.  

Little information is provided as to why these activities were chosen, either by 

staff or students. Over 68% of the recruited students logged into the virtual 
space, while 41% spent more than an hour in-world.   

                                                
 
4 In this context machinima refers to “real-world filmmaking techniques applied within an interactive virtual 
space where characters and events can be either controlled by humans, scripts or artificial intelligence” 
(Machinima FAQ, 2005). 
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The authors report that the users who engaged with the VW (and its associated 

wiki and forum) all achieved improved ‘knowledge age skills’ – in 

communication, teamwork, leadership and creativity (these criteria were 

generated by the research team) and were measured against the skills 

demonstrated in-world and via the wiki.  The framework was devised based on 

“metacognitive skills with an emphasis on personal actions informed by 

reflection” (Gillen et al., 2009: 13). This demonstrates that the inhabitants of the 

VW were able to organise, co-ordinate, and work creatively with others, and in 

doing so created methods of communication through the avatars.  A more 

detailed and focused case study approach might have helped to frame the study 

a little better and report or illustrate the activities undertaken in-world. The 

ethnographical information could also have been used to greater effect, in 
providing a rich and detailed sense of who the participants were.   

Virtual worlds (VWs) also offer potential for users with ASCs, and in fact one of 

the largest, Second Life, has many registered users who have such conditions 

(Salman, 2006).  However, to date few, if any, formal studies have been carried 

out to assess the impact such environments are having on users with autism, 

even though virtual worlds have contributed to this field of study and could 

provide a form of assistive technology. In a brief correspondence, Fusar-Poli et 

al. (2008: 980) hypothesise that Second Life could be used to “develop social 

and communicative skills of autistic people”.  They go on to outline the same 

affordances as Cobb, Parsons, Moore and Fabri, stating that “… it allows 

anonymous social interactions, and provides high levels of social interactivity 

but without complex linguistic and social-behavioural processing necessary for 

face-to-face conversations” (Fusar-Poli et al., 2008: 980).  Further, Fusar-Poli et 

al. suggest that it “levels the playing field for autistic people”, in that it offers a 

new space to rehearse social skills.  This last statement, although a value 

statement, does suggest that people with autism and related conditions can 

enter VWs without any preconceptions or assumptions placed upon them. 

Fusar-Poli et al. also say that a secure and safe space is needed in which social 

mistakes can be made so that a sense of collaboration and community can be 

established. The authors propose Second Life as an ideal tool for allowing 

participants with autism to benefit from the affordances mentioned.  
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Notwithstanding these advantages, the authors may be assuming that 

structured and autonomous learning is something valued by and relevant for all 

people on the autism spectrum.  Further, they do not identify age ranges or 

clusters that might be most suitable for using VWs.  Nevertheless, this is one of 

few papers that argue for such an application, for people on the autism 

spectrum.   

As previously mentioned, many users with autism and/or Asperger’s are forming 

groups within Second Life in which they can liaise and communicate. Identities 

are kept secret – users can be whoever they want to be.  One article that 

examines this is Salman (2006), which highlights how one particular user (who 

has Asperger’s and uses a wheelchair) finds it helpful to enter Second Life as 

an avatar and become immersed. It is “… easier engaging in conversation … I 

can participate in activities that I’d otherwise mourn” (Salman, 2006: 1).  The 

virtual space that this article considers is called Brigadoon, a “self-help group for 

those affected by Asperger’s syndrome or other forms of autism”.  There are 

several spaces and groups in Second Life created to support users with ASCs, 

all of which provide a good illustration of people developing technology and 

resources for their own purpose.  Moreover, the work of Salmon highlights how 

it is important to listen to what users have to say about their experiences, 
especially when working with, and designing, technology. 

More recently, DeAngelis (2009) discusses the therapeutic potential of virtual 

worlds, and reports on ways in which researchers are using Second Life with 

users who have ASCs. For this case study, the researchers have developed a 

‘private’ island where users can interact with one another, with therapist 

intervention if and when needed, to help guide and encourage the users. 

However, the article describes the intervention in little detail, and results from 

the work have not been published, so again this work lacks any empirical data.  

Nevertheless one of the researchers points out: “It's only by real-life 

experiences, by training the brain in social situations, that people can develop 

some competence in these areas” (DeAngelis, 2009: 1). Bignell (2008) also 

points to further opportunities afforded in Second Life for users with autism.  

Bignell discusses and has highlighted several aspects of virtual worlds that align 
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to many of the findings of Parsons et al., (2006) and Strickland et al., (1996).  

These include factors related to collaboration, social skills rehearsal and safety 

in making mistakes.  Going further Bignell suggests that virtual worlds could “be 

a place to share information and simulate social interactions” (slide 28).  Here 

he is eluding to the fact VWs in fact offer a more dynamic and flexible space for 

their users, and as a result, VWs may well be able to support the strengths of 

this population.  The current study seeks to examine this in further detail though 
visual representation and communication.      

Many of the above affordances of VWs are also reflected in VEs and CVEs, as 

highlighted previously in section 3.2 (see: Parsons et al., Cobb et al., Strickland 

et al.).  However, it could be argued that some of the main advantages and 

opportunities offered by VWs over VEs include avatar customisation, multiple 

users and a more expansive real-time communication process.  In addition VWs 

tend to be more ‘off-the-shelf’ and readily available to use in less research-

focused contexts (out of research labs and in natural settings; bedroom, home, 
classroom).     

Elsewhere, is the work of artists and practitioners within virtual worlds who are 

engaged with people on the autism spectrum.  One such example of this is 

Pulsford’s (2010) work. I met Pulsford at a technology for autism conference 

and after the conference met her in Second Life; what follows is a report on this 

in-world meeting.  We met on her private Island in Second Life (on 18th 

November 2010), and we spoke via Skype in real-time, while exploring the 

island she, and her visitors, had created.  The session lasted thirty-six minutes 

and Pulsford was aware the session was being recorded and consented to me 

using the extracts quoted in what follows. Pulsford has created an environment, 

an interactive and “magical” world, in Second Life, which users with autism and 

Asperger’s can participate in and enjoy.  This environment is mainly a space 

where Pulsford plays music. Through this experience, Pulsford argues that the 

users (specifically users on the spectrum) enjoy the magical and mystical world, 

which includes elements that are “non-threatening”.  Within part of this space, 

there are a variety of posters designed by parents and users with ASCs, 

providing a form of outlet or expression. Figure 11, below, illustrates the 
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environment created by Pulsford in Second Life, and some of the work created 
by the users with ASCs and their parents. 

 

Figure 11: Three screenshots of Pulsford's (2010) work; an environment that provides a virtual 
space, with various sensations, including visuals and music 

 

This virtual world space has a colourful, vibrant appearance (colours and 

design) and relaxing atmosphere (calming music being played). There are 

posters around the perimeter where parents have taken the opportunity to 
explore their voice, e.g. that “Hope is out there”.   

Pulsford suggests that the VW format can act as an outlet for people with ASCs.  

Furthermore, Pulsford has found that people on the spectrum are attracted to 

her music and regularly attend her live music festivals, held in Second Life. 

Pulsford also reports that avatars controlled by people on the spectrum can, on 

occasion, act socially inappropriately in-world: “he [a particular user in a class 

Pulsford was running] would take it all in […] and then start talking; going up 

and down, up and down […] and people would be telling him to shut up” 



 63 

(Pulsford, 2010: Appendix O1, 25mins:59secs).  In this situation, Pulsford states 

that once she understood that this participant had Asperger’s, she was better 

able to integrate them into the class she was running.  She suggests that if an 

avatar’s real-life counterpart has “a condition, like Asperger’s, it would be nice to 

know” (Pulsford, 2010: Appendix O1, 27mins:55secs), as such difficulties can 

still come through via an avatar.  This is an interesting point, because some 

suggest that the ability to hide a condition or disability can be a draw to the use 

of VWs (Salman, 2006), whereas Pulsford is suggesting that, for certain 
conditions, it might be more appropriate to know.   

Through the work of Pulsford, and the space provided, and her in-world 

experiences of users with ASCs, it can be seen that several behaviours, 

perhaps experienced in the real world, are imported to a virtual world, via an 

avatar.  This is anecdotal information and I treat it as such, but this information 

allows an insight to someone’s experience of working with ASC users in virtual 

worlds (albeit via their avatar).  Of course the role of avatar representation and 
communication, with users on the autism spectrum warrants further. 

Leading on from this, Craig (2011) reports on how children with ASCs are using 

Second Life to enable a sense of “control”.  Craig’s article explores a project 

that encourages children with autism and Asperger’s to play online games.  Part 

of this initiative involved creating a drop-in centre where Second Life was 

installed and ready for children with ASCs to use. A case study within the report 

explores how a young child (aged 12) with high-functioning autism uses the 

virtual world.  It is reported that this individual at one time struggled to make 

friends and to communicate with his peers, and was “severely anxious”.  

However, through the intervention of a virtual world and online games, the child 

seems to have overcome some of these issues, is better able to communicate 

and is “happier in himself”.  These are the words of the child’s parent, who 

attributes the use of computers and Second Life to this change in her child.  

Project organisers report that: “in Second Life these [ASC] users understand 

their environment … you know what the rules are, you can make things, all 

without having to refer to other people” (Paragraph 10).  Interestingly, and 

perhaps most importantly, the project organisers notice that by sharing passions 
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in-world, users were able to share passions in the real world. Common interests 

would allow for this generalisation to happen.  Another participant noted that 

using a virtual world had helped him to “make friends with like-minded children” 

(Paragraph 17). Craig goes on to suggest that the use of computers in this way 

allows a connection with people who are “non-judgemental”, who can be 

interacted with via the Internet. The report attributes some core components as 

affordances of virtual worlds for users with autism that are relevant for the 

current study including having control over the environment, so much so that the 

participants with autism seems more interested in the environment than 

communicating with one another.  However, the role of an avatar was reported 

as providing a sense of safety and security; leading us to think that an avatar 

(within a virtual world) could prove to be a link between CMC and 

expressiveness (linking the work of Benford, 2008 and Fabri et al. 2004 

together).  Finally Craig, reports that common interests can be embedded and 

generalised out from the virtual world; suggesting that perhaps some form of 

user-centred approach is appropriate for users with autism, when considering a 
virtual world.       

The article provides a useful insight into how users with ASCs (and their 

parents) perceive the use of virtual worlds, through which several implications 

arise: avatar customisation and the role of an avatar in the communication 

process, in addition to understanding the behaviours of users with autism in 

virtual worlds. Craig’s report starts this dialogue and provides an interesting 

insight to work this thesis plans to examine in detail. In addition the initiative 

reported could have been developed in partnership with stakeholders – school 

and teachers – to a greater degree.  This might have provided a means for the 

project to become more embedded into a structured and secure environment.  

Notwithstanding this, this project clearly highlights the benefits VWs can offer 

the ASC community and presents some data in the form of parent and project 
organisers to support its findings. 

In developing social skills in virtual worlds for people with autism, partners in a 

European Funded Project (ECHOES; Guldberg et al., 2010) have published 

results of their project on the use of technology-enhanced learning 
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environments for children with autism. Alcorn et al. (2011) report that users with 

ASC were able to follow a virtual character’s gaze and gesture cues. Alcorn et 

al. frame their study through joint attention, and whether children with autism 

are able to follow joint attention cues in a virtual environment.  The authors were 

concerned with the accuracy and reaction time of the participants in following a 

virtual characters gaze and/or pointing.  Participants in their study included 

thirty-two 5 to 14 year olds all diagnosed with an ASC.  Participants undertook a 

simple selection task each involving three flowers (two distractions and a target) 

to which the virtual character, displayed on-screen, tried to direct the child’s 

attention.  For this study participants would touch the screen; a screen that was 

the size of a television (28-32 inches across) and were presented with a virtual 

environment on the screen.  Measurements were classified as accurate (first 

touch after the character’s indication was to the target flower) or an error (a 

touch to any non-target area).  Through analysis of quantitative data relating to 

the joint attention task, Alcorn et al. conclude that young people with an ASC 

could learn how to follow a virtual character’s gaze and gesture cues, in addition 
to responding through a touch screen interface.   

These findings are positive in relation to the current study as Alcorn et al. 

provide information related to communication with a virtual character in a virtual 

environment.  Although this is not achieved through an avatar (the person 

themselves interacted via a touch screen interface), it provides data that is 

encouraging about the willingness and ability to interface with virtual characters 

in a positive manner; which is best evidenced through the qualitative data 

collected and evaluated by the authors.  In collecting video (recording the 

experiments) several instances of enthusiastic and successful engagements 

with the virtual character were witnessed leading the authors to conclude that 

there were examples of social sharing (i.e. spontaneous gaze to adults directly 

after a child had made a flower choice).  This study identifies several 

advantages of using virtual environments for children with autism that are 

relevant for this current study.  Firstly, the finding that young people with autism 

are able, and willing, to interact with virtual characters on a screen (with the 

possible addition of the benefit of joint attention), and secondly that conclusions 

related to positive social behaviours are reached in part with help from 
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qualitative data (observations).  This, as I argue later in the methodology 

chapter, proves a rich and thick description getting close to reality, as does 

Thomas (2011), while reporting the views and reactions of participants 

themselves, in a similar manner to that of Parsons et al (2006).  I also suggest 

that this approach and data type (qualitative view of participants with autism) 

are underrepresented in the study of virtual environments utilised for users with 

autism.  Understanding the views and opinions of these users within virtual 

environments (and very specifically collaborative virtual environments) can add 

to literature and research of computer-mediated communication of ASC users, 

especially in terms of avatar representation and online (in-world) 
communication.      

In a more recent article, Second Life was utilised to enable social cognition 

training for young adults with HFA (Kandalaft et al., 2012).  The authors of this 

study considered the perspectives of 8 young adults with HFA over the course 

of 5 weeks, in a total of 10 sessions.  The focus of the study was to examine the 

viability of VR intervention for social-cognition training.  Social performance and 

skill measures were used to judge social change in the participants. Tasks 

carried out in-world included social introductions and interactions with friends; 

meeting strangers and friends; negotiating with a salesman; a job interview; and 

working with co-workers.  Through these activities the following measures were 

taken and considered in a pre- and post-testing intervention experiment: (1) 

verbal and non-verbal emotion recognition; (2) social perception subtest; (3) 

theory of mind; (4) conversational skills; and (5) functional measure (follow-up 

survey).  Scores for many of the measures increased after the intervention, with 

some displaying a significant increase. Verbal and non-verbal recognition 

measures showed significant improvement at post-testing, and the ToM and 

conversational skills measures increased, although not significantly. A broader 

set of data elicited from questionnaires with participants identified the VR 

platform as providing a basis on which they could develop skills in maintaining a 

conversation, establishing a relationship and understanding others’ points of 
view.   
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Participants, however, were less positive or enthusiastic about the following 

aspects: expressing emotion, introducing themselves, academic functioning, 

and negotiation skills.  The study addressed and examined some important 

aspects of virtual worlds as used by people with HFA, providing data that will 

encourage the use of virtual worlds as a form of therapy or intervention to aid 

social skills development in users with ASCs. However this study does not 

address avatar customisation, user-centred design or communication via text-

input, aspects that that continue to be missing from the literature. Kandalaft et 

al. also do not identify what the most appropriate forms of communication for 

this group are.  Finally, it is difficult to judge the severity of autism 

characteristics, where further diagnosis data could have usefully been 

presented. The avatars were pre-designed by researchers and presented to the 

users, where providing some information on how to customise an avatar within 
the virtual world might have proven of benefit to the participants. 

Discussion of various studies, above, suggests that while there are several 

hypotheses being examined and informal studies being undertaken in virtual 

worlds, there are limited data to support the benefits of communication methods 

or avatar representation in virtual worlds for users with autism.  There is also 

limited research that considers how best to deploy or develop technology with 

users, for users.  It follows that there is limited uptake of said technology in 

schools, the home or any other settings where this technology is potentially best 

placed for people with disabilities to access, support and become comfortable 

with technology to support their daily needs.  It is also the case that much of the 

research to date has left limited legacies; certainly in terms of technology 

infrastructure.  This aspect of the research is severely lacking, where limited 

focus is placed on the technology, per se, but rather the outcomes.  While 

focusing on outcomes is vitally important, especially in this emerging field of 

research, greater emphasis could and should be placed on the lasting impact of 

the technology after research is completed.  Moreover, few studies provide a 

rich description of classroom integration of a virtual world, or in-depth users’ 

perspectives. Thus, whilst there is clear evidence, for the application of VRTs 

for people on the spectrum (Kandalaft et al., 2012; Parsons et al., 2007; Fabri 

and Moore, 2006; Parsons and Cobb, 2011; Wallace et al., 2010), the use of 
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virtual worlds warrants further investigation in several areas. These include 

communication patterns in-world, avatar design and customisation 

(representation of self), peer-to-peer activity and relationships between multiple 

users. Finally, 3D representational fidelity, as Parsons and Cobb (2011) 

discuss, could be investigated, to discover if and how fidelity is important to 

ASC user groups.  Next, I discuss several theories and aspects related to 

psychological relationships with virtual environments, with a view to elaborate 
on established studies expanding on embodiment and immersion.   

3.3.1 Psychological relationships with virtual environments 

Blascovich et al. reviewed the current (2002) position of virtual environments as 

tools to help the field of psychology broaden its ability to undertake research.  

This holds relevance to this work on three levels.  Firstly it provides definitions 

of VEs in the context of psychology (and more generally), secondly, it 

addresses social presence from a neurotypical perspective, and thus provides 

some debate as to how useful VEs might be in the context of autism; and finally 
it includes an examination of communication through immersion. 

In explaining how immersion is contextualised in VEs, Blascovich et al. describe 

immersion as: “an attempt to understand and explain how the thought, feeling, 

and behavior of individuals are influenced by the actual, imagined, or implied 

presence of others” (Blascovich et al., 2002).  Moreover, Blascovich et al. 

(2002: 10) declare that: “surely, we can be and are influenced by the actual 

presence of others. Just as surely, we can be and often are influenced by the 

implied presence of others.” This raises issues pertaining to the user’s ability to 

accept the VE or IVE as a basis of reality – even an abstract reality – and leads 
to discussion on generalisation of VEs. 

3.3.2 Psychological relationships with virtual environments: 
Generalisation 

One under-researched area pertaining to VEs and users with autism is the 

question of generalisation, i.e. do the skills and tasks rehearsed within VEs 

transfer (generalise) to real-world contexts? Some work has been carried out to 

assess this, both in the context of users with autism and in typically developing 

users. For example, Rose et al. (2000) consider the role of VEs for those who 
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need therapy and rehabilitation, including patients with phobias, children with 

autism, and those with physical difficulties and brain injury. They go one to 
suggest that advantages afforded by VEs include that: 

… interaction with the environment can be made contingent on the 
response repertoire of the patient. Consequently, people whose motor 
disabilities restrict their active interaction with real life environments can still 
interact with virtual training environments. Similarly a VE can be structured 
to offset partial sensory loss in the user. (Rose et al., 2000: 495) 

 

This point tends to suggest that a virtual world, with structured/scaffolded 

learning, could lend itself towards the structured and sometimes rigid traits that 

people with autism tend to present. To test the notion that training in VEs will 

transfer to subsequent real-world performance, Rose et al. devised three 

experiments: transfer of training from virtual to real, performance after virtual 

training and attention to stimuli and instruction not associated with direct task.  

These tasks were carried out with 250 university staff and students (160 female 

and 90 male) with a mean age of 30.1 years.  They discovered that virtual and 

real training both resulted in equivalent levels of post-training performance, and 

both exceeded task performance without training. Finally, they discovered that 

the interference tasks had a “more detrimental effect on participants who had 

been trained on the real task than on participants who had been trained on the 

virtual task” (Rose et al., 2000: 506). The authors suggest that VEs should be 

used for training people to carry out highly complex tasks, and in training people 

whose cognitive capacity is already compromised, e.g. in the case of acquired 
brain injuries. 

This final statement echoes Cromby et al. (1996), who discovered that using a 

VE for children with learning difficulties enabled the children to undertake a 

shopping activity quicker than they were previously able.  More recently 

Parsons and Cobb (2011) reviewed the role of generalisation of learning from 

the virtual to the real world. In doing so the authors highlight that some studies 

have shown how VR has been used to help children on the autism spectrum 

learn about and understand real world situations.  Parsons and Cobb cite 

Strickland et al. (2007) and Self et al. (2007) as two particular examples, and as 

Parsons and Cobb highlight, these studies varied in their success in delivering 
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virtual to real world training.  Strickland, for example, showed that 11 of 14 

participants with ASC performed well in responding appropriately (fire safety), 

while Self et al. (2007) found a more varied response to fire and tornado safety 

VR training. Josman et al. (2008), who used VR to teach road safety, found that 

some of the children in their study improved their ability to cross a street in the 

VR, while only some showed transfer of this knowledge to a real street.  This is 

a finding first produced in McComas et al. (2002), where their aim was to 

determine whether typically developing children could learn pedestrian safety 

skills via a desktop VR application and if this could be transferred to the real 

world behaviours.  Although the adolescent participants (95 of them) were not 

children with autism, this study did involve more participants than the study of 

Josman et al, in addition to presenting similar findings; that behaviours in road 
safety were transferred from VR to the real world.            

An area not explored in detail by Rose et al., Cromby et al., Strickland et al., 

Self et al., or Josman is that of how long any generalisation achieved will last 

(although Strickland et al. do follow up one-week later; providing data to show 

generalisation still occurred one-week later).  Moreover, more flexible and less 

rigid tasks (reduced rote-learning activities) are not explored in any of the 

studies e.g.: natural, unplanned social tasks, and this could prove interesting to 
participants with ASC, in terms of generalisation.   

 

3.4 Communication in collaborative virtual environments and 
virtual worlds 

In exploring the design, navigation and affordances of virtual worlds, it remains 

important to review research that relates to the development of virtual 

interaction.  By this is meant how people interact through their avatars and the 

behaviours they exhibit within a virtual world. Several areas will be discussed 

below, including sociology, dyadic interaction, nonverbal and verbal discourse, 

and geography.  An expanse of literature will not be presented, but a succinct 

overview of what ‘typical’ social actions and ‘typical’ communications are in 

virtual environments. Through exploring studies in these areas, a greater 
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understanding of what ‘typical’ interactions look like in virtual worlds will be 
identified. 

3.4.1 Typical social interaction in virtual worlds 

Important aspects of virtual environments to explore include interactions, levels 

of immersion, and believability.  Existing literature in this area provides a variety 

of accounts, ranging from the social norms of gender and interpersonal distance 

(Yee et al. 2007) to transportation, mobility and property appropriation 

(Schroeder et al., 2001) in virtual worlds and with avatars.  It is important for this 

thesis to explore what previous research has uncovered as to our ‘typically’ 

expected interactions in virtual worlds, so that comparisons can be made to the 
case study group in this study. 

In considering the work of Yee et al. (2007), we can start to appreciate how 

users, represented through avatars in Second Life, interacted through eye-gaze 

and interpersonal distance (IPD).  They analysed this within the context of 

gender; the study was primarily concerned with understanding of social 

interaction within virtual worlds.  The reason this was studied, as the authors 

state, was to “generalise [social interactions in virtual worlds] to social 

interaction[s] in the real world” (p.119).  Through analysing data from over 800 

unique dyads, explored between male–male, male–female and female–female 

dyads all of whom were university students, the study found that several key 

social conventions were adhered to within the virtual world. Firstly, they 

investigated interpersonal distance (IPD), the personal buffer space that people 

maintain around themselves. This is closely related to non-verbal 

communication theories (see: Hall, 1966).  This leads into the Equilibrium 

Theory, which suggests that if we do become too close to people we do not 

wish to share high amounts of intimacy with, we compensate by averting our 

gaze (and thus return to an equilibrium state). By investigating avatars’ distance 

in-world, Yee et al (2007) concluded that users control their avatars in ways that 

follow both the IPD and Equilibrium theories.  In other words, their data 

suggested that the closer avatars got to one another, the more their gazes 

would be averted.  Furthermore, the more time spent talking in-world via 

avatars, the more likely the avatars were to look at one another. This finding 
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supports theories related to conversational flow.  It is interesting to note that 

users conform to social conventions through their avatars; even taking into 

account the gender of the person they are conversing with. 

 

Another interesting topic related to virtual worlds is the ways in which users 

choose to represent themselves, often referred to as “embodiment”.  Schroeder 

(2002) argues that users prefer avatars that are “… neither too true-to-life nor 

realistic, nor too unrealistic and outlandish” (p.286).  Moreover, Schroeder 

(2002) and Axelsson (2002) suggests that, on the one hand, people want to 

customise their avatar appearance, while on the other hand, they pay little 

attention to their appearance – “it’s just graphics” (p.288). Schroeder (2002) 

goes on suggest that context plays an important part in the level of attention put 

into avatar representation. He suggests that when users are focused on objects 

or tasks in-world, avatar appearance seems to be of “negligible importance 

since the users are almost exclusively focused on the objects and the task” 

(Schroeder, 2011: 243). On the other hand, a desire for expression and 

communication might mean a higher importance placed on identity, and thus 

avatar clarity. One attribute that Schroeder (2011) considers important is the 

length of time that users spend in the virtual environment. He points to 

identification of the “encounters […] manipulability […] flexibility” (p.147) of 

spaces, and the context in which the VE is used. Put differently, the context and 

length of time spent in a virtual environment will impact on the effort invested in 

the design, customisation and level of detail of one’s embodied persona. This is 

a view supported by Taylor (2002), who examined the role of avatars in virtual 

environments.  Taylor contends: “avatars are in large part the central artifacts 

[sic] through with [sic] people build not only social lives, but identities” (p.60). 

Taylor suggested that avatar design is vital to building meaningful social 

interaction in-world, not only over a long period of time, but even for short 

periods.  It could be argued that this is even more pertinent for virtual worlds in 

2012/13, where bespoke and realistic avatars take only a short time to 

customise, compared to the considerable effort required previous to this – in 

2002, for example). Now that avatars are easier and quicker to customise than 
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in previous iterations of software, more up-to-date data and studies might be 

considered to examine the importance of avatar appearance. 

 

In relation to processing social information via CMC, Bailenson et al. (2008) 

provide an overview of the Social Information Processing Theory (Walther, 

1992; Bailenson, 2008).  Here Bailenson highlights:  

 

Walther argues that, in some instances, CMC can actually be 
“hyperpersonal,” or more intimate than face-to-face settings, due to 
the fact that in CMC one can project an ideal self and redirect 
cognitive resources that would usually be applied to nonverbal 
behavior. Applying TSI [Transformed Social Interaction5] may allow 
a user to become “hyper- realistic”—while the avatar is different 
from the actual self, it is idealized to become more real than would 
be possible in face-to-face settings [emphasis added] (p.95) 

 

One could conclude, therefore, that users with ASCs might fail to “redirect 

cognitive resources”, due to difficulties with applying attention to nonverbal 

behaviour (Mundy et al., 1986; Mundy, 1995). Thus it could be argued that 

social information processing by users with autism might not enter the “hyper-

realistic” level suggested by Walther (1992), meaning their avatars may not 

become “more real than would be possible in face-to-face settings”.  Another 

explanation could be that this will apply strongly, precisely because the non-

verbal difficulties of people with ASC are not relevant.  This is an area that the 

present study aims to explore in the first research question. 

 

Elsewhere, Ducheneaut et al. (2009) report findings related to avatar 

representation in three virtual worlds (Maple Story, World of Warcraft and 

Second Life).  Ducheneaut et al. consider representation in virtual worlds in two 

ways.  Firstly by how much time users spend creating their ‘main’ avatar, and 

the customisation features most attention was paid to (e.g. body type, face, 

clothing). Secondly by asking participants about their avatar using 

                                                
 
5 Here TSI refers to a theory that explores how CMC allows people to intact in ways not possible 
face-to-face.  Dimensions of TSI include: self-representation, sensory abilities and situational 
context.    
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questionnaires.  Data were collected through online surveys (questionnaires) 

over three months, and involved 180 ‘neurotypical’ respondents.  The platform, 

Second Life represented 50 of these responses with some of these being 

female.  In relation to gender, the authors highlight two trends: firstly, that a 

large number of participants gender-swap (24% swapped genders in virtual 

worlds).  This was more prevalent in males than females. Secondly, that 

gender-swapping was found to by prevalent in SL, with a large number of male 

participants favouring female avatars.  Another finding from this study that is 

relevant to the current study regards time spent on avatar appearance 

customisation. Ducheneaut et al. suggested that SL residents spent significant 

time each week customising the appearance of their avatar (mean = 93 

minutes).  It is worth noting that Ducheneaut et al. found a “very large” standard 

deviation in all three environments, suggesting that some users care about their 

appearance enough to spend significant time customising it, while others do not. 

Regarding the customisation of specific body parts or features, Ducheneaut et 

al. found that the most important features for SL users were an avatar’s body, 

torso/legs and hair.  Skin tone was the least reported important customisation 

option.  Ducheneaut et al. also suggest that in SL, a significant amount of time 

is spent on customising all features, with the exception of skin tone. Hair style 

and colour ranked particularly highly. The authors also found that, on average 

across the three environments, only 32% of respondents wanted to reproduce 

some of their own physical characteristics into their avatar. SL ranked the 

highest in this, with just under 60% of users choosing to reproduce some of their 

physical characteristics.   

 

The authors go on to discuss the differences between real and virtual bodies, 

attachment to avatars, and in- and out-of-world personality.  Within each of 

these categories several points emerge that hold relevance for the current 

study.  Firstly, within the real vs virtual body category, it is interesting that 

participants reported their avatars as mildly different to somewhat different (in 

terms of style and physical attributes) from their real selves.  Secondly, data 

suggested that idealised versions of avatars are more likely in participants who 

had either a high BMI (Body Mass Index) or who rated themselves as less 
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attractive. Participants also reported that their avatars were used as a way to 

reinvent themselves.  Finally, and within the attachment to avatars category, 

Ducheneaut et al. found that people who tended to project an idealised version 

of themself reported a higher attachment to their avatar, in addition to positive 

correlations between attachment and age (with older users).  In addition the 

authors found that the more enhanced an avatar is, the more attached a person 

becomes.  Thirdly, in-/out-of-world personality was considered; key findings 

suggested that participants reported their avatar to be more extroverted and 

less neurotic than themselves, that participants whom reported being happy 

with their avatar were slightly less open in their virtual character than out (in the 

real-world).  Finally happiness with ones’ avatar correlated to similar in- and out-

of-world experiences.  

 

Therefore the study concluded that, in the majority of cases, virtual world users 

created a digital identity that looked close to: “Western ideals: leaner, younger, 

more fashionable versions of themselves” (p.1160), in addition to offering 

important insights into in-world behaviour, and how this relates to people’s out-

of-world realities.  The findings of Ducheneaut et al. (2009) tend to suggest that 

virtual worlds can enable forms of identity exploration that can have positive 

benefits for users with, for example, low self-esteem; and it is through this 

finding that the current study locates a link.  In other words some people with 

personalities such as low self-esteem, found in some adolescents with autism 

(Jerome et al., 2002; Capps et al., 1995) could therefore benefit from the use of 

virtual worlds. 

 

Messinger et al. (2008) consider the relationship between avatars and the 

people they represent, in the context of appearance and behaviour. Through a 

randomised survey of Second Life residents, the authors used “an intercept-

style recruitment method” through which to ask a series of questions, with 

answers on a five-point scale. Key findings from this study concluded that most 

respondents make body and facial features for their avatars similar to, but with 

some improvements on, their real appearance.  In a similar finding to 

Ducheneaut et al. (2009) the authors concluded that in world behaviour was 
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reported similar to, but somewhat less inhibited, than real-world behaviour and 

people with avatars more attractive than themselves tended to be more 

outgoing, extroverted, risk-taking, and loud than their real selves (particularly if 

they reported being relatively low on these traits in the real world). 
 

Vasalou and Joinson concur with some of these findings in their 2009 study.  

Here they reach the conclusion: “It is reasonable to suggest that [the] highly 

self-representative avatars created […] equally heightened participants’ self-

awareness” (p.510). These emphasised avatar attributes predominantly drew 

on participants’ self-image, and thus the avatars were perceived by their owners 

to be highly similar to their real selves. 

 

In drawing the main conclusions from research undertaken in the domain of 

virtual worlds and therein expression and communication, is seems likely that 

typical behaviours within virtual worlds consist of: evidential conversational flow, 

maintenance of personal distance (interpersonal distance) and that the 

attractiveness of avatars can contribute to friendliness experienced in-world 

(Yee et al., 2007; Schroeder, 2002).  Moreover virtual worlds can, over time, 

help increase networks of friends (Harris et al., 2009) and digital self-

embodiment has been shown to lead to significantly greater behavioural change 

in people through their avatar’s (Yee and Bailenson, 2009).  In addition, people 

want to present themselves positively and strike a balance between 

favourability and plausibility (Schlenker, 1980), while the longer people spend in 

CVEs the more they trust each other (Schroeder, 2002).  This is similar for non-

verbal communication for long-time users; the longer they are in-world the more 

they use non-verbal communication, perhaps as they become more comfortable 

in the ‘space’.  

 

Related to this, Vinayagamoorthy and colleagues (2006), report that non-verbal 

communication can play a vital role in creating believable characters (avatars) in 

CVEs, and as such reinforce the importance of non-verbal modes of 

communication in virtual spaces.  Within virtual worlds, group meetings and 

gatherings have been reported to happen inherently and that avatar’s act as 
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access points for constructing affiliations, socialising and communicating 

(Taylor, 2002); highlighting the vital role an avatar play’s in virtual world 

experiences.  Related to avatar appearance research has shown that avatar 

customisation both occupies a large amount of users’ time (Ducheneaut et al., 

2009; Taylor, 2002, Schroeder, 2002) and is something users take seriously 

(Taylor, 2002).  Through the design of a highly realistic avatar user’s will 

experience powerful presence and co-presence (Schroeder, 2002) although 

avatars can be used to represent difference forms of self (Taylor, 2002).      

 

In sum, it appears that the role avatar’s play in collaborative virtual 

environments is of high importance and relevance as behaviours, a ‘stake’, 

socialising and communication tend to be affected as a result of user’s 

customising and developing a unique avatar.  Moreover the role of non-verbal 

communication also plays an important role, helping to express emotion, 

personality, regulating conversation and forming friendships.  Therefore it will be 

interesting to reflect on these factors in the exploration of how users with an 

autism spectrum condition choose to represent themselves in a virtual world 

and through their use of communication channels available to them.    
 

3.5 Advantages that virtual environments and virtual worlds 
can afford users with autism 

The literature presented above highlights some clear advantages of the use of 

VEs for users on the autism spectrum.  Moreover, the work surveyed 

demonstrates that there is much interest and work being carried out in these 
areas. 

In summary, the literature surveyed highlights how virtual environments are 

being used to enable users with autism to connect, communicate and socialise; 

while affording them with a slower rate of communication exchange, safety to 

make mistakes and a space to simulate social situations (without real-world 

affect).  These unique aspects of virtual reality technologies have provided 

much need for research to examine how best they can be adapted for the use of 

people on the autism spectrum.  As a result I argue that a current gap in 
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knowledge exists in the domain of assistive technology; namely the use of 

virtual worlds in classrooms to support communication needs to children with 

autism.  Moreover, a greater understanding of avatar appearance and 

communication channels in virtual worlds, used by young people with autism, 

remains less clear as do the views and experiences of young people with 

autism in the domain of virtual worlds.   

 

3.6 What is known and what is hypothesised?  

Through the literature review presented above, several aspects of virtual 

environments used with and for people on the autism spectrum have become 

clear.  These can be classified into two parts – firstly, what is known, and 

secondly, what is hypothesised about VEs used by and for people on the autism 

spectrum.  Table 2 outlines areas of research already undertaken, in order to 

highlight our current understanding of the role that virtual environments are 
playing in supporting users on the autism spectrum. 

Having drawn these points out of the literature, the following section will discuss 

gaps that exist in knowledge, and how these pertain to the use of VEs in a 
classroom with children on the autism spectrum. 

 

3.7 Gaps in knowledge 

On reviewing projects and work related to virtual environments and people with 

autism, several themes and gaps in knowledge emerge, as presented in Table 

2. These will now be discussed in more detail.  Interestingly, much of the work 

presented highlights how general affordances observed in virtual programs, 

particularly collaborative virtual environments, can offer people with autism an 

advantage in developing social skills.  Upon reviewing relevant texts and 
studies, three key themes of knowledge seem to emerge: 

1. Design and implementation: use of VRTs as an assistive technology 

2. Interaction: expression and communication techniques and tools 
3. Generalisation: moving from the virtual to the real 
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These three areas of knowledge have not necessarily been discussed in each 

of the studies reviewed, but have emerged as a result of researching this field.  

Moreover, these studies, and the work in this area so far, have mainly 

considered the use of bespoke software (Kandalaft et al., 2012, is a notable 
exception).  
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Table 2: Synthesis of some of the literature in the area of assistive technologies to aid users with autism 

What is understood, evidenced 
through several studies 

What is less clear, and still emerging in this area/field 
of research 

Themes/strands lacking 
in current research 

Research questions 
that will be 
investigated through 
this thesis 

1. People with autism accept computer 
technology and input devices 
(Strickland et al., 1996). 

2. The experience of using computers 
increases enjoyment of tasks (Tjus et 
al., 2001). 

3. People (particularly children) become 
immersed in VEs (Wallace et al., 2010; 
Strickland et al., 1996). 

4. Use of computer technology (VEs and 
CVEs for example) can help in emotion 
recognition (Silver and Oakes, 2001; 
Cheng and Fan, 2008). 

5. Recognition of facial expression in VEs 
(through avatars) is comparable to that 
in real-life faces (Fabri et al., 2004). 

6. VEs provide a basis to undertake 
social skills training with some success 
(Parsons et al., 2006). 

7. Generalisation of tasks from VEs to 
real-world, although difficult to prove, 
can be achieved (Cromby et al., 1996; 
Parsons and Mitchell, 2007; Rutten et 
al., 2003). 

8. VEs can be used to increase training 
ability (Rose et al., 2000). 

9. VEs/VWs provide a source of social 
skills rehearsal; a sense of community; 
safety to make mistakes; a space to 
make friends and personally develop; 
and a place to share information 
(Bignell, 2008). 

1. The use of VEs can help address a Theory of Mind deficit 
(Fabri and Moore, 2005) 

2. VEs can be used to help encourage communication and 
self-confidence (Murray 1997). 

3. VEs (in the variety of forms presented) can be used / 
termed as Assistive Technology (Fabri and Moore 2005). 

4. VEs can help to provide feedback on tasks (Schmidt and 
Schmidt, 2008). 

5. VE interfaces help users on the spectrum to display 
appropriate behaviours when interacting with others 
(Murray, 1997). 

6. The better the imagery/graphical representations of 
environments and avatars, the more likely the participant 
will feel immersed and able to interact (Wallace et al., 
2010; Parsons and Cobb, 2011). 

7. The addition of sound and 3D avatars helps to motivate 
users (Cheng and Ye, 2009). 

8. The more embedded VEs can become to the classroom, 
the greater level of success in using them to their full 
potential (Millen et al., 2010; Cobb et al., 2010). 

9. VEs are more suited to people on the higher end of the 
spectrum (i.e. IQ > 70) (Parsons et al., 2006). 

10. Social skills (i.e. perspective taking) can be supported in 
CVEs, supporting the understanding of concepts related 
to ToM (Parsons and Cobb, 2011).  

11. Using VEs can help to slow down communication 
exchanges, helping users to process and think before 
answering (Parsons and Mitchell, 2002) 

12. Users with ASCs are more likely to feel comfortable in 
VEs, and as a result to ‘test’ social situations (Parsons et 
al., 2006). 

1. Embedded use of VE, 
CVE and VW within SEN 
schools. 

2. What aspects of VEs do 
users on the autism 
spectrum find engaging 
and beneficial? 

3. What level of graphical 
clarity do users with ASC 
prefer? 

4. To what level would, and 
could, users with ASCs 
use facial and body 
gestures, if such features 
were provided? 

5. Are communication 
channels through CVEs 
adhered to – i.e. socially 
appropriate/expected? 

6. Are students more 
engaged and more 
prepared to 
communicate through the 
use of CVEs? 

7. How can VWs be best 
embedded into schools, 
and what issues might 
arise? 

1. How do users on the 
spectrum graphically 
represent themselves 
through the creation of 
an avatar? 

2. What aspects of a 
virtual world do 
children with autism 
identify as useful – 
and why? 

3. Will children on the 
autism spectrum use 
communication tools 
available within a 
virtual world, and if so, 
use them socially 
appropriately? 
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Table 2, while providing a synthesis of the studies drawn upon in the current 

thesis, should be approached with caution.  For example the studies presented 

in the column ‘what is understood, evidenced through several studies’ are 

mainly contextualised within un-naturalistic settings and with small numbers of 

participants.  For example, while Strickland et al’s. (1996) study revealed virtual 

reality input devices were acceptable by young people with autism, caution 

should be applied as this was based on the experiences of just two participants 

with autism who interacted with the technology over a relatively short period of 

time (one participant 7-days; the other 4-days).   Other studies that were 

undertaken over a short periods of time include: Wallace et al. (2010) and Fabri 

et al. (2004).  What this really means is that the data collected is more of a 

snapshot of interaction with technology, rather than over an extended period of 

time, where greater generalisations could be made.  Increased timeframes and 

sample sizes might help to identify more detailed patterns and an evidence-

base for how people with autism respond to technology.  Generalisation of tasks 

from a virtual world to real world is also an area of contention and debate.  Here 

Parsons and Mitchell (2007) and Parsons et al. (2006) both found that there 

was likely some potential, and evidence, for young people with autism being 

able to link virtual environment experiences to real life experiences, but this was 

not the intended focus of the studies and accounts of only a few participants are 

provided.  This tends to suggest some encouraging signs for the potential 

benefits of VEs, but needs further study with more participants and over greater 

period of time to fully understand what these benefits are.  Conversely, Rose et 

al. (2000) include larger samples and an experimental methodology; however it 
did not consider users with autism.    

Within the ‘what is less clear, and still emerging in this area/field of research’ 

column, studies also lack large sample sizes and consideration of research 

design across a long period of time.  However, several studies here provide rich 

and detailed insights to the behaviours of people with autism and how they 

navigate and control VEs and CVEs.  In particular I refer to: Parsons and 

Michell (2002); Parsons et al. (2006); Fabri and Moore (2005).  These studies 

go beyond the broader endeavours reported earlier (i.e. Strickland et al., 1996; 

Murray, 1997) and start to focus on specific areas of CVEs and autism; social 
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skill development, for example.  Again these studies are contextualised with 

small samples and limited periods of time and are therefore useful snapshots, 

with limited data.  In addition we start to get a sense of how behaviours are 

developing in CVEs through the work of Parsons et al. (2006) and here we see 

patterns emerging of users testing social situations in CVEs, notwithstanding 

the limited sample sizes.     

As a result of navigating several studies involving VEs for people with autism, 

the third column in Table 2, provides a sense of the themes/strands lacking in 

current research, and as such seeks to point out that there is a greater need to 

test technology (in this case CVEs, and VWs) in classroom contexts for more 

sustained periods of time, with substantial numbers of participants and to 

involve users in the design and development of technology.  In addition, this 

part of the table seeks to identify how, currently, the role of an avatar has been 
neglected in the current literature in relation to VEs.          

It could also be argued that the use of bespoke interfaces limits the possibilities 

in terms of visual appearance and fidelity, and that more modern, off-the-shelf 

solutions offer more in terms of immersive qualities, thus enabling and 

encouraging social skill preparation and practice.  Further to this, it can be 

concluded that in providing more than a one-on-one interaction in virtual 

environments, further aspects of social interactions could be explored, and 

more detailed and richer data could thus be captured.  Finally, many of the 

studies in this area have utilised “experimental” approaches to data capture and 

analysis.  It could be argued that a gap in knowledge exists for the use of a 

case study methodology within a school using a CVE or VW interface. With this 

in mind, this present study aims to develop a case study methodology to enable 

a focus on other phenomena and patterns that might emerge, something that 
has not been considered to date. 

In summary, gaps in knowledge related to using VEs with people on the autism 

spectrum that currently exist pertain to the use of virtual worlds (compared to 

VEs, CVEs, SVEs and VR) and a greater understanding of how and why users 

with autism make decisions, qualitatively, within the virtual environment (in 

avatar design, for example).  Of equal interest relates to the degree young 
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people with autism make use of facial expression, gestures and communication 

with one-another in virtual worlds.  In relation to virtual worlds research, focus 

could be placed on the provision provided, in a way that enables greater and 

easier access, in addition to involving users through user-centred approaches 

and methodologies.  Related to this, a greater emphasis of this exploratory work 

could be conducted in qualitative domains to provide a sound basis related to 

avatar design and appearance, and communication in virtual worlds, as 
currently, limited information exists.     

 

3.8  Chapter Summary 

The increase of multimedia computing within the area of educational support for 

children with autism has been the focus of much research; from the early work 

of Colby (1973) and Heimman et al. (1995) to the work of Silver and Oakes 

(2001).  These published works examined specific skills that multimedia could 

address in the educational development of children with autism.  Through such 

studies, an argument has been constructed, for the use of virtual environments 

in providing a unique affordance for users with ASCs.  Scholars such as 

Strickland et al. (1996), Rutten et al. (2003), Parsons et al. (2005; 2006), 

Wallace et al. (2010) and Cheng et al. (2010) have each explored the role of 

immersion, realism, engagement and learning within virtual environments.  

Building on this, Kandalaft et al. (2012), have provided a specific example of the 

role virtual worlds can play in social-cognition training.  Yet, there remains a 

limited understanding in the literature of users’ perspectives; the role virtual 

worlds can play in social skills training, and whether virtual worlds can be used 

to develop core competencies that people with autism often struggle with (i.e. 

communication, confidence to initiate communication, testing socialising skills).  

Moreover, key concepts of avatar representation and design in virtual spaces 

remains an under explored aspect of virtual world application for users on the 

autism spectrum as do the interaction patterns and communication preferences.  

This gap is somewhat heightened when we consider it from the perspectives of 

this particular user group (young people with autism), as no studies have really 
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placed them at the heart of an investigation, or case study, exploring the views 
and opinions in a virtual world.   

Overall, the area of technology used by people with autism and the potential 

benefits they hold, is still at an early stage in terms of research.  More so in 

relation to applied research and practice-based paradigms.  In addition, and as 

highlighted above, no studies have applied a longitudinal or mixed-methods 

approach to this area; something that would yield a far better picture in terms of 

the longer term outcomes, frameworks for continued application of technology 

(updates, development, versions), and refined software/hardware that might be 

most suitable and applicable in a variety of contexts (school, home, centres, 

etc…).  Therefore the current study and author recognise and acknowledge this 

as an emergent field, one that is in the early stages of research outputs and 

projects.    

The next chapter provides a context to the role and use of information and 

communication technology (ICT) in schools and some key debates in this area 

of research.  This chapter also proposes a modified framework for selecting a 

virtual world used in the current study, concluding with an overview of research 
into the area of virtual world behaviour.      

By highlighting the characteristics of autism, and examining previous work in the 

area of assistive technology, it can be argued that virtual worlds offer a 

potentially fruitful area of investigation, especially when contextualised in 

classrooms and used to understand representations of self, communication and 

users’ perceived benefits (to social skills and communication).  It is argued that 

this thesis represents the first study to examine the role that virtual worlds can 

play in classrooms for users on the autism spectrum, the manner in which users 

represent themselves and the communication patterns of users with ASCs.  

Moreover, this study is also unique in that a significant and original contribution 

is offered in understanding how best to integrate a virtual world into a 

classroom, including materials to support social skills and behaviours in a virtual 
world. 

 



 85 

To reiterate, the research questions in this current study are as follows: 

1. Representation of Self 
A. How do users on the spectrum graphically represent themselves through 

the creation of an avatar? 
 
2. Communication and Interaction 

B. What aspects of a virtual world do children with autism identify as useful 

for communicating – and why? 

C. Will children on the autism spectrum use communication tools available 

within a virtual world, and if so, use them in a socially appropriately 

manner? 

 

The next chapter of this thesis considers the classroom integration of a virtual 

world, in addition to the role that information and communication technology is 

playing more generally. It also provides an overview of virtual world platforms, 
with a justification for the choice of platform used in the current study. 
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Chapter 4: Using Information and Communication 
Technology (ICT) in Classrooms – Considerations and 
Issues 
 

Introduction 

Having defined autism and Asperger’s conditions, and examined the use of 

virtual environments for people with these conditions, the following chapter 

discusses and evaluates practice in the use of VEs within classrooms.  Further, 

it aims to consider literature in this area, in devising and proposing a form of 

‘best practice’ in which VEs can be embedded. Literature in the area of ICT in 

classrooms will be drawn upon, with parallels made to the specific use of VEs in 
these contexts.      

 

4.1 Effective use of ICT in classrooms 

Parsons et al. (2009) highlight, through a review of the international research 

literature on educational interventions in autism, the evidence base in relation to 

children with ASCs.  One of the key recommendations arising from the review of 

best practice includes the identification of a need for researchers and 

practitioners to collaborate on what works best for young people with autism in 

classrooms.  Parsons et al. go on to suggest one way to enhance educational 

provision, in schools, could be through the views and experiences of young 

people with autism; using qualitative methodologies.  In fact the former of these 

observations link to ICT provision (in particular the use of VEs) in classrooms 

for young people with autism.  For example, Cobb (2007) highlights that direct 

input from teachers and professionals is essential to ensure successful VE 

development leading to useful outcomes for the users.  Within the work of Cobb 
(2007) teachers were employed to help develop a teaching resource pack.      

The recommendations of Parsons et al. (2009) and work of Cobb (2007) 

highlight a clear need for real-world and applied research, establishing the 

views and experiences of young children on the spectrum, that meets the needs 

of teachers and most importantly the users of technology (in this case pupils 
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with autism). Parsons et al. (2009), through an international literature review, 

suggest that the views and experiences of children with an ASC is still an area 

requiring a greater focus within research in many regions (the UK being one).  

For this reason parallels can be drawn from the study of Parsons et al. to 

schools in the UK and beyond.  However, there are instances of pupils’ voices 

being the foci of research, for example Sellman (2009) consider the views of 

pupils in a special educational needs setting in the UK.  He finds that: “The 

students' views remind professionals of the need for consistency, positive 

relationships and communication” (Sellman, 2009: 33).  Here the author is 

reminding us that by drawing out the views and experiences of children in 

research, we are better placed to design, develop and establish practice that 

can maximise impact.  This is echoed in Parsons et al.’s (2009) review and 

recommendations about how qualitative methods could be applied in ASC 

research.  Establishing the views and experiences of children with an ASC are 

both aspects that remain a gap in knowledge especially in relation to the use of 

virtual worlds, and the customisation of avatars and communication methods 

used therein.  There also appears to be a gap in knowledge employing 

interpretive research paradigms enabling participant-inclusive/focused 

approaches.  The next section briefly elaborates on the role that information and 

communication technology has had in classrooms, and the continued 
importance of this subject for an array of users. 

Information and communication technology (ICT) has been seen by many to 

offer a positive contribution to society (with reference to educators) (Shelly et 

al., 2008). It is argued that the use of ICT in schools plays an important role in 

preparing students for a technology-led society. More than this, ICT is often 

seen as a way to assist teachers by enabling specific learning objectives and 

enhancing achievement (Shelly et al., 2008; Hardy et al., 2002). More broadly, 

ICT has, and can be, used to facilitate, motivate, focus and provide 

opportunities for real-world problem solving and interactive learning. In addition, 

ICT can help to extend learning opportunities beyond the classroom walls, 

“enabling schools and communities to provide an environment for cooperative 

learning, for development of higher-order thinking skills, and for solving complex 
problems” (Shelly et al., 2008: 11). 
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The implementation of ICT within schools has played a key role in diversifying 

the ways in which teachers can help children with a variety of needs. In 

particular, ICT has been used in specialist schools for children on the autism 

spectrum – there seems to be a good match between what computers can offer 

and the difficulties as well as preferences of users with autism (Hardy et al., 

2002). These, as previously discussed, include communication difficulties, 

rigidity of thought and problems in engaging with complex social situations 

(Murray, 1997).  With this in mind, it has been argued that ICT offers a platform 

in which this group can interact without the need for complex social decoding 

(reading faces, for example). People with autism can undertake tasks in their 

own time; perform procedures with ‘trial-and-error’ formats; and feel ‘safe’ in 

their environment, in a medium that is recognisable and does not alter 

significantly (if at all). Konstantinidis et al. (2009b) suggest that interactive 

platforms can motivate children, and that they find them enjoyable.  However, in 

dealing with the needs of children on the autism spectrum, ICT needs to be 

designed in a considered and appropriate manner.  This, as Konstantinidis et al. 
highlight, includes consideration of pictures, video, text and animation. 

Both Personal Computers (PCs) and the Internet have helped in the use and 

uptake of ICT within schools, specifically to: increase communication; increase 

access to information; support constructivist learning; increase collaborative 

culmination of knowledge; and incorporate aspects of direct learning into 

indirect learning, and vice versa (Bouras et al., 2008).  Further to this, Williams 

et al. (2006) highlight perceived benefits of ICT in SEN learning including 

facilitating tutor programmes, improving exploratory learning and using ICT as a 

tool.  Through these it is suggested that ICT can be used to aid management 

and assessment.  These proposed benefits suggest that, used correctly and 

appropriately, ICT can be used within schools as a tool for assessment and to 

aid communication processes. These points hold particularly true for users with 

autism (Konstantinidis et al., 2009b). Identifying, applying and designing ICT 

with these principles in mind will ensure that material is engaging, appropriate, 

and accessible for users on the autism spectrum.  The following section briefly 

outlines several factors that remain important in the design of interfaces for 
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people generally, and addresses several concerns related to users on the 
autism spectrum. 

Through highlighting several key aspects of successful ICT implementation and 

practice, Parsons et al. (2009) tells us that a greater emphasis should be placed 

on researchers and practitioners working together to help identify what works 

best for children on the autism spectrum in addition to establishing greater 

emphasis on the views and experiences of children with ASCs.  This exposes a 

clear gap in knowledge in terms of placing young people with autism at the 

centre of research (gathering their views) of virtual worlds, representations of 

self and communication preferences. Moreover, Shelly et al. (2008), suggest 

that ICT can be used to help facilitate, motivate, focus and provide opportunities 

for real-world problem solving and interactive learning.  Focusing this within a 

context involving children with an ASC, Konstantinidis et al. (2009b) place 

emphasis on the use and design of pictures, video, text and animation.  All of 

these aspects and considerations are and will be central in the design of an ICT 
solution in the current study in this case a virtual world in a classroom.    

4.1.1 Human–computer interaction considerations 

An important aspect of ICT in the context of school classrooms is human–

computer interaction (HCI) and usability, especially within the context of special 

educational needs. Williams et al. (2006: 337–38) point out that there is a 

“surprising lack of research into usability, with regard to people with disabilities, 

and even less concerning those with learning disabilities”. Williams et al. also 

highlight a dearth of information and resources available for people with 

cognitive impairments, stating that there are some guidelines and information 

available for people with low vision, for example, but support for people with 

cognitive limitations is “almost non-existent” (Harrysson, 2003). Concurring, 

Francis et al. (2009) suggest that little consideration is given to methodologies 

used to create technological solutions for people with cognitive impairments. 

Within the review by Williams et al., they highlight two studies that provide some 

considerations for the design of media for users with disabilities – the work of 

Harrysson et al. (2004) and Brown et al. (2002). Williams points out that the 

work of Harrysson considers a small group (using websites as a form of ICT), 
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and that the age group is fairly broad (15 to 44 years old). The work of Brown et 

al. considers the views of “experts” as a way of forming guidelines, and also 

considered users who were socially excluded, including people with SEN.  

Williams et al. discuss the work of the Disability Rights Commission (DRC, 

2004), Rowan et al. (2000) and Craven and Brophy (2003) (all cited in Williams 

et al., 2006). From these studies several guidelines are examined, with various 

agendas and various research methodologies.  However, the main issues as 

they relate to this current study are that HCI for users with disabilities often 

appears to be unclear and confusing in layout; and confusing and disorientating 

in terms of navigation mechanisms. Graphics can appear too small, and 

language too complicated, and there can be inappropriate use of colours, with 

poor contrast between content and background. These are aspects the current 

study will use to inform the design and application of ICT in the classroom. 

Equally important, some broader priorities emerge from the work of Williams et 

al. (2006), including accessibility, navigation, pedagogical structure, aesthetic 
and screen properties. 

By taking in to account HCI issues, and understanding how they apply to ASC 

communities, this work intends to provide for a clear and intuitive layout, 

appropriate sized graphics, and simple navigation (both in terms of interface 

and the virtual environment).  These principles will ensure some important HCI 
principles are applied to the context of the current study.    

4.1.2 Education and ICT 

There are further challenges to providing accessible and usable technology in 

the classroom for users with disabilities.  These are explored by Williams 

(2005), who discusses several themes related to facilitating inclusion through 

ICT: (1) rate of change in the sector; (2) evidencing work; and (3) poor 

functionality of equipment.  In relation to the rate of change in the sector, 

Williams feels that there are limited opportunities for teachers to stay abreast of 

changes and developments in ICT in schools. On the second point of 

challenges in evidencing students’ work and progress, it is felt that ICT helps to 

ensure work can be progressed (e.g. through the use of printouts and online 

performance measurement), and therefore is advantageous in the classroom.  
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Finally, poor functionality of equipment is identified as a major concern and 

limitation to the integration and use of ICT in classrooms. This includes 

problems with “internet breakdowns” (p.543), which lead students to become 

frustrated, while placing an extra onus on already busy teachers.  

Notwithstanding some of these challenges in the use of ICT in SEN classrooms, 

benefits include “enhancing the paper-based work of illiterate pupils, improving 

oral communication, and obviating problems with manual dexterity” (p.548). 

Lessons to be taken from this work include the need for careful consideration of 

technical infrastructures and the provision of ICT for teachers that is easy to 

operate. Removing technical challenges and providing intuitive platforms 

remains paramount, as does ensuring that technology is as reliable and flexible 
as possible. 

Several issues reported by Williams (2005) could impact, and will certainly need 

consideration in taking the successful integration of a virtual world into a 

classroom.  These issues mainly lie in the functionality of equipment and the 

changes and developments in ICT equipment.  These are both issues that this 

thesis seeks to address in two ways.  Firstly this thesis will help teachers to stay 

abreast of changes and developments in the technology employed through 

information sessions and providing useful handouts communicating and 

detailing the technical aspects of the work being undertaken (in a similar way to 

that of Cobb, 2007).  Further by involving teachers as active participants from 

the outset there is greater chance that the teachers themselves will remain 

interested and involved.  Secondly, the functionality of equipment will be 

addressed by ensuring that the equipment is assessed and aligned to 

appropriate software to enable the full-functionality of the virtual world.  This is, 

as Williams suggests, a potential limitation of the role and use of ICT in 

classrooms.  In fact the following chapter will discuss in greater detail the 
selection of an appropriate virtual world.  
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4.2 Summary 

In summary this section has briefly outlined the need to carefully consider a 

variety of factors to ensure successful integration of ICT into a school 

environment.  Briefly summarised, these can be identified as the technical 

infrastructure, reliable and intuitive functionality and clear navigation.  These all 

need very careful consideration and in many cases testing to ensure 

functionality.  In addition, once infrastructures are working and reliable the 

interface of the ICT should include appropriately sized graphics and clear 

language. Furthermore, associated material (e.g. handouts) is also considered 

important in the successful integration of ICT into classrooms. With this in mind, 

the next chapter reports on virtual-world platforms and discusses the selection 
criteria for a platform for this current study.  
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Chapter 5: Virtual Worlds and Virtual Expression 
 

Introduction 

This chapter aims to examine virtual worlds in some detail, in order to better 

understand what is currently on offer.  This will enable an analysis of available 

virtual worlds to take place with a set of defined and justified criteria, with 

reference to the requirements of this study. Interfaces, tools for emotional 

expression and layout (within world) will all be discussed in detail.  Within this 

chapter reference is made to Phase one of the framework (highlighted below in 

Figure 12) focusing on Phase one (selection): virtual world features and 
technical considerations.    

 

Figure 12: Phase one of Framework developed through this thesis 

 

5.1  Virtual worlds – current applications 

Within the domain of virtual worlds, there are many platforms and technologies 

that provide users with a chance to interact with one another.  Although they are 

nothing new, in recent years virtual worlds have certainly become a far more 

enjoyable endeavour, thanks to improved graphics, along with audio and visual 

expression. These features help to engage users, and so too does the content 

being created and developed.  For example, within Second Life (developed by 

Linden Lab, Inc.®), virtual spaces have become more extravagant, not just in 

terms of scale, but in creativity and design.  As a result, it is argued that users 

are more able to become immersed in these worlds (Carr and Oliver, 2009). 

Second Life is only one of a few popular online virtual worlds.  Some others are 

listed below (Table 3), including Active Worlds, OLIVE and, more recently, Blue 

Mars (for the purpose of this study only mainstream, accessible platforms have 
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been selected – there are hundreds of others available).  These all provide 

highly immersive environments, which users can navigate, explore, build and 

customise. Table 3 also includes the years in which these virtual world 

platforms were released, and so provides some perspective on development 

timescales.  For example, Second Life, having been released in 2003 (and still 

being used widely in 2012), has had nine years of development to ensure that it 

is meeting the needs of its users.  Blue Mars, on the other hand, is relatively 
new to the market (in 2010), and so has had less development time. 

Table 3: Some popular virtual-world platforms and their dates of release 

Timeline Virtual World 

2010 Blue Mars 

2005 OLIVE 

2004 Kaneva 

2003 Second Life 

2003 There 

1994 Worlds 

Pre 1994 Bespoke systems used 
mainly in research 
contexts: Sensorama, 
Sutherland, etc. 

 

Contemporary graphics cards have allowed for some stunning 3D environments 

but there is a variation of difference between the worlds listed above mainly in 

their appearance.  These differences relate to interface design and layout, as 

well as avatar customisation and communication methods; Figure 13 illustrates 
how the interface of various virtual worlds appear.    

However, despite the power that graphics cards provide developers with, some 

virtual environments have remained fairly basic in their design and avatar 

representations.  This can throw up several issues for users.  Dugdale et al. 

(2006), for example, highlight how avatar visual appearance can affect some of 

the “realism” experienced by users, in particular an avatar’s face. In the 

Dugdale et al. study, a bespoke virtual environment was used for specific tasks 

(firefighting scenarios using a virtual environment to assess decision making of 
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firefighters), and this might explain some of the specific conclusions. Dugdale et 

al. suggest that, regardless of the detail and visual appearance of avatars, 

users were still able to interpret gestures that enable communication, linking to 

the findings of Fabri and Moore (2005) and Fabri et al. (2004) with users with 

autism.  What this tells us is that the level of detailed provided, although 

important, may not be imperative – so long as avatars have the ability to 
express themselves through gestures and facial expression.   

 

Figure 13: Examples of how various virtual worlds appear (top-centre: Blue Mars, middle-left: 
OLIVE, bottom-left: Second Life, middle-right: OpenSim, bottom-right: There) 

 

In light of several possible platforms available for this project and case study, it 

was felt an assessment of some of these was both relevant and appropriate, 

within the context of the current study.  In addition to this the platforms chosen 

to review were all possible contenders for being used by the case study groups.  

In other words there was more than one or two possibilities, so therefore a 
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review and assessment was felt necessary.  What follows is a presentation of 

the assessment adopted by the current study and how the five virtual worlds 

assessed faired.  It is here I refer to the Selection stage of my framework: 

Phase One VW analysis and Technical Considerations (See Figure 13, above).  

What follows is a reflection of Selection of a VW including technical 

considerations and familiarisation.            

5.2  Assessment of virtual worlds 

In choosing the platform for this study, several key factors were considered.  

These included the flexibility of the environment (in terms of creating and 

importing assets to design tasks); system specifications (in terms of where the 

software need to be run from); and functionality of the avatars (some 
expressions and gestures are needed to enable effective communication). 

In examining the virtual worlds, criteria previously used by the Australian 

Flexible Learning Network (2006) were considered, as seen in Table 4 (next 
page).     

Konstantinidis et al. (2009a) also provide a framework through which 

collaborative virtual environments can be assessed. They identify three core 

components that a CVE must include: (1) the illusion of 3D space, (2) avatars 

that serve as the visual representations of users and (3) an interactive chat 

environment, allowing users to communicate with one another. The system 

chosen for this study will be judged against these initial criteria. More than 

identifying these aspects of CVEs, Konstantinidis et al. go on to suggest a two-

stage approach for the selection of a CVE for collaborative learning. The first 

stage involves a detailed “presentation and comparison of suitable 3D multi-

user environments” (Konstantinidis et al., 2009a: 282). For this process, they 

describe a number of tools and functions with which to classify such an 

analysis. These include: dialogue and action; workspace awareness; students’ 

self-regulation or guidance; teachers’ assistance; and community-level 

management.  These are partially based on the work of Dimitracopoulou (2005), 

who identifies these aspects as they relate to specific high-level functions in 

using a CVE.  The second stage proposes a theoretical validation of the most 
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appropriate system (as identified in the first stage).  This consists of addressing 

eight design principles: (1) to support multiple collaborative learning scenarios; 

(2) to maximise the flexibility within a virtual space; (3) to augment users’ self-

representation and awareness; (4) to reduce the amount of extraneous 

cognitive load on the users; (5) to be a media-learning-centric virtual space; (6) 

to be ergonomic and accessible by a large audience; (7) design an inclusive, 

open and user-centred virtual space; and (8) a place for many people with 

different roles (Konstantinidis et al., 2009a). Both of these stages are addressed 

in the selection and validation of a VW for this project. This includes the 
comparison of Second Life, OpenSim, Active Worlds OLIVE and Blue Mars.   

Table 4: Framework of assessment for virtual worlds – modified from the Australian Flexible 
Learning Network (2006) 

1. Scope/purpose 
 

a. Educational focus 
b. Appropriate design for the age group of the students 

2. Access 
 

a. Use of accounts/passwords 
b. Ability to restrict access to the world and sections of it 

(e.g. a particular island/land) 
c. Help desk and phone-support facility for virtual world 
d. Reporting process for dealing with inappropriate 

behaviour 
3. Cost 
 

a. Special price for educational users 
b. Purchase cost 
c. On-going fees 

4. Engagement 
 

a. Graphics relevant to the cohort 
b. Ability to modify graphics without extensive programming 

knowledge 
c. Choice of an appropriate range of identities or avatars 
d. Ability to design and/or modify avatars 
e. Ability to include video, sound and music 

5. Tools 
 

a. A number of communication tools, including text and 
audio 

b. Ability to send private messages 
c. Ability to record conversations/messages 
d. Support for large and small group meetings 
e. Support for the required style of teaching and learning 

6. Technology 
 

a. Ability of the world to work on a network through firewalls 
b. Bandwidth required to allow the necessary number of 

students to access the world at the same time 
c. Ability for many users to participate from one location 

simultaneously 
d. Ability to supply one computer for each user in a school 

setting 
7. Ownership / 
intellectual property 

a. Ability to design and own objects 
b. Ability to retain intellectual property 
c. Ability to sell items/designs   
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These are considered representative of the range of available VWs. The 

proposed platforms have been chosen for comparison because each represents 

an appropriate platform for this study and as they all have an array of features 

that are common to all (e.g. text chat, customisation, suitable graphics, ease of 
use, can be safely used by young people).     

For example, OpenSim represents an ‘open’ platform that can be coded from 

scratch, although provides little support for developers and users.  Very little 

content is currently available for this VW, in terms of of-the-shelf 3D models to 

populate spaces.  However, OpenSim offers control and security (a major 

advantage regarding ethical issues), is cost free, and provides bespoke 

development opportunities. On the other hand, OLIVE (On Line Interactive 

Virtual Environments) provides a solution for business and education contexts. 

It is well supported and has ‘off-the-shelf’ environments that can be purchased.  

Setup and configuration is quick and easy.  This solution is well supported, but 

is fairly costly.  Second Life and Active Worlds are considered by some (e.g. 

Dickey, 1999; Childs, 2010) to provide solutions that are both flexible (they can 

be customised and developed) and safe for users. Second Life provides 

superior graphics to Active Worlds, but both of these VWs have some setup 

cost and ongoing monthly fees (albeit fairly small).  Blue Mars is considered the 

next generation in VWs (Thompson, 2011), and makes high demands on 

computer processing power and memory in order to render advanced graphics 

and imagery (Au, 2010).  For example, dynamic shadows are rendered through 
the viewer, creating realistic and eye-catching scenes. 

Comparisons between these programs are outlined in Table 5. The criteria 

developed and used by Konstantinidis et al. (2009a) are proposed, adapted to 

include elements from the AFLN (2006).  Workspace awareness (from 

Konstantinidis et al., 2009a) has been embedded to the AFLN model, for 

example.  This helps to bring together operational and educational criteria that 

can be used in a more holistic manner, appropriate for this assessment.  These 

criteria include: use of voice (through a microphone); facilities to display 

emotions; ability to track around the world easily and intuitively; and quality of 
graphics. 
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Table 5: Modified framework of virtual world assessment  

Category Tool/Functionality AW OS SL OLIVE BM 
1. Scope/purpose 
 

a. Educational focus 
b. Appropriate design for the age 

group of the students 

Yes 
 

Yes 

Yes 
 

No 

Yes 
 

Yes 

Yes 
 

No 

No 
 

No 
2. Access 
 

a. Use of accounts/passwords 
b. Ability to restrict access to the world 

and sections of it (e.g. a particular 
island/land) 

c. Help desk and phone-support 
facility for virtual world 

d. Reporting process for dealing with 
inappropriate behaviour 

Yes 
 

Yes 
 

Yes 
 

Yes 

Yes 
 

Yes 
 

No 
 

No 

Yes 
 

Yes 
 

Yes 
 

Yes 

Yes 
 

Yes 
 

Yes 
 

No 

Yes 
 

No 
 

No 
 

Yes 

3. Cost 
 

a. Special price for educational users 
b. Purchase cost 
c. Ongoing fees 

Yes 
Yes6 
Yes 

N/A 
N/A 
N/A7 

No 
Yes8 
Yes 

No 
Yes9 
No 

No 
Yes10 
Yes 

4. Engagement 
 

a. Graphics relevant to the cohort 
b. Ability to modify graphics without 

extensive programming knowledge 
c. Choice of an appropriate range of 

identities or avatars 
d. Ability to design and/or modify 

avatars 
e. Ability to include video, sound and 

music 

Quite 
 

No 
 

No 
 

Quite 
 

No 

Very 
 

Yes 
 

Quite 
 

Yes 
 

Yes 

Very 
 

Yes 
 

Yes 
 

Yes 
 

Very 

Yes 
 

Yes 
 

Quite 
 

Quite 
 

Very 

No 
 

Yes 
 

Quite 
 

Quite 
 

Yes 
5. Avatar design a. Avatar teleportation 

b. Avatar interaction with objects 
c. Avatar customisation 
d. Avatar gestures 
e. Avatar facial expressions 
f. Avatar interactions with other users 
g. Realistic avatar 

Yes 
Yes 
Yes 
Yes 
No 

Yes 
No 

Yes 
Yes 
Yes 

Quite 
Quite 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Very 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Very 

6. Tools 
 

a. A number of communication tools, 
including text and audio 

b. Ability to send private messages 
c. Ability to record 

conversations/messages 
d. Support for large and small group 

meetings 
e. Support for the required style of 

teaching and learning 

 
No 

Yes 
 

No 
 

Quite 
 

Yes 

 
Quite 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Yes 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Yes 
Yes 

 
Yes 

 
Very 

 
Yes 

 
Yes 
Yes 

 
No 

 
Yes 

 
Yes 

7. Technology 
 

a. Ability of the world to work on a 
network through firewalls 

b. Is the VW bandwidth heavy? 
c. Ability for many users to participate 

from one location simultaneously 
d. Ability to supply one computer for 

each user in a school setting 

 
Yes 
Yes 

 
Yes 

 
Yes 

 
Yes 
No 

 
Yes 

 
Yes 

 
Quite 
Yes 

 
Yes 

 
Yes 

 
Quite 
Yes 

 
Quite 

 
Yes 

 
Quite 
Very 

 
Yes 

 
Yes 

8. Ownership/ 
intellectual 
property 

a. Ability to design and own objects 
b. Ability to retain intellectual property 
c. Ability to sell items/designs 

Quite 
Yes 
N/A 

Yes 
Yes 
N/A 

Yes 
Yes 
N/A 

Quite 
Yes 
N/A 

Yes 
Yes 
N/A 

AW = Active Worlds; OS = OpenSim; SL = Second Life;  
OLIVE = On Line Interactive Virtual Environments; BM = Blue Mars 

 
                                                
 
6 As a guide, Active Worlds would cost about £1000 to set up and maintain for a year. 
7 In this context, OpenSim (OS) would be free to set up and use.  
8 As a guide, Second Life would cost about £1700 to set up and maintain for a year. 
9 As a guide, OLIVE would cost in excess of £4000 to set up and maintain for a year. 
10 Blue Mars would cost about £300 to set up, with a £1400-per-year maintenance cost. 
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As is evident from Table 5, none of the platforms support every feature 

reviewed.  It is also evident that only one of the platforms, OpenSim, is free of 

charge.  One of the platforms clearly emerges as the weakest option, this being 

Active Worlds.  This is mainly due to limitations in avatar customisation and 

realism afforded by this platform.  Other issues with AW are a lack of 

communication tools and avatars that lack embodiment and expressiveness – 

both of which are important for this project.  In terms of security (being able to 

‘lock’ an island, giving access only to the participants in this study), OpenSim 

offers the greatest level, with Second Life also being able to offer a ‘private’ 

region.  Blue Mars and Active Worlds are not as safe (private areas or locations 

are not an option). OLIVE can provide a private and secure environment, similar 
to OpenSim. 

As a result of this first stage of analysis, Second Life is the platform that was 

chosen for use in this study. An island was purchased and accounts set up for 

the users (eight participants, plus the teachers at the school); twenty accounts 

were set up to ensure there were enough, and to enable some typically 

developing users to be involved also.  Although there is a cost involved in using 

Second Life, the current project was awarded a small grant to support this set-

up cost (HEFCE/UnLtd Award), but nonetheless a cost to set up and maintain a 

virtual island does provide a barrier for both schools and some researchers. In 

light of this OpenSim could be an alternative option, but the trade-off here 

relates to technical ability; significant knowledge is required to set up an 

OpenSim island, thus there would be a cost for end-users of buying in this 
expertise to build and maintain OpenSim.   

Having completed the first stage of analysis, the next stage (theoretical 

validation) was undertaken with the selected platform, Second Life. This is 

summarised in Table 6 (over the page), mapping the eight principles of Second 

Life’s design features.  Here, Table 6 highlights how the features of Second Life 

are firstly mapped to the principle of collaborative learning scenarios.  Here the 

text, audio and shared 3D interface are cited as specific features of the Second 

Life platform.   From a developmental point of view, principle two is clearly 

exemplified in Second Life with easy build functionality and the large online 



 101 

community where objects and items can be easily sourced.  This is something 

that marks Second Life out from the other proposed platforms; a large and 

supportive community of 3D models and objects are available.  Although not 

unique to Second Life (as OpenSim, OLIVE, and Blue Mars all meet this 

criteria), the 3D avatars and their clarity help to ensure that the third principle is 

well met, including the animation, gestures and mouth movements of the 

avatars.  Similarly principle 4 is well represented in Second Life in that the 

interface provides a simple and usable context, in addition to an environment 

that easy and simple to navigate.  Second Life also provides a simple and 

effective way to customise the users’ avatar; something not common in the 

other platforms.  Principles 5 and 6 are both well met by Second Life in so far 

that text chat and gestures provide a media-centric space (principle 5) and are 

accessible by a large audience (principle 6).  These are both especially 

important, especially in the current study.  So much of the current study relies 

on the presentation of communication tools through an accessible interface and 

design.  Principle 7 is met, not through the platform, in this case per se, but 

rather the approach adopted by this study.  This principle is met in part by the 

design affordance of Second Life, it is straightforward to design and develop a 

bespoke environment, but the current study worked with the end users (the 

autism case study group) and developed the Island layout with them.  Second 

Life provided, as mentioned, the flexibility for this to occur.  Finally, and as with 

principle 7, the final principle is well addressed through Second Life in so far 

that design is flexible, and design decisions made by the user group could be 
easily, and simply, met in-world. 

The analysis of Second Life through the lens of the theoretical model proposed 

by Konstantinidis et al. (2009a) shows how the proposed platform provides a 

variety of detail and functionality for the intended context.   Table 6 maps these 

principles to Second Life and I argue provide a solid base, upon which the 

selected virtual world can be successful within the context proposed.  In 

addition, limited consideration of off-the-shelf environments in previous studies, 

has, in part, limited the uptake and sustainability of technology within contextual 

settings (i.e. classrooms, at home, etc..).  Here I suggest, and argue, that the 
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role of off-the-self environments can have equal place in research and increase 
the potential uptake, as they are more freely available and generally free to use.   

Table 6: Mapping theoretical framework principles for virtual world (second Life) assessment  

Principle Design Features of Second Life 
Principle 1: Design to support 
multiple collaborative learning 
scenarios 

Text chat (collaborative) 
Audio chat (collaborative) 
Shared interface with 3D objects and 3D space 

Principle 2: Design to maximize 
the flexibility within a virtual 
space 

Easy build functions 
Easy scripted functionality 
Possible to purchase pre-built/scripted items 

Principle 3: Augmenting user’s 
representation and awareness 

3D avatars, including realistic 3D imagery  
Text chat for easy communication 
Gesturing and animation through avatars 
Avatar mouth movement when talking 
Avatar “typing” gesture when user types a message 

Principle 4: Design to reduce 
the amount of extraneous load 
of the users 

Simple menu bar, basic and easy to use (very similar to Windows 
programs) 
3D space can be designed to reflect typical and expected 
buildings, paths, trees, etc. 
Simple and easy to design avatars / customisation tools 
Similar to game input devices 

Principle 5: Design a media-
learning-centric virtual space 

Awareness and communication facilitated by text chat, voice, and 
gestures 
Support for video and Flash elements 
Maps can be used to find items and other avatars in-world 

Principle 6: Ergonomic design of 
a virtual place accessible by a 
large audience 

Second Life is accessible to a wide range of audiences (see: 
Hansen, 2008) 
The design of the virtual world allows for bespoke items to be 
designed, as well as more typical building and items to be 
purchased / designed from scratch 
Familiar aspects of the users’ real world can be embedded.   

Principle 7: Design an inclusive, 
open and user-centred virtual 
place 

The design of the island will be based on input from users, 
including creating items they would like to see/engage with. 
Teacher input and views will inform design  

Principle 8: Design a place for 
many people with different roles 

The environment will be customised to suit the users and their 
needs (various spaces will be created – for example, quiet 
corners, relaxing spaces, high-activity spaces, meeting spaces, 
etc.) 
Avatars allow for customisation and provide a sense of ownership 
and immersion, involving people with different roles 

 

5.3  Chapter Summary 

This chapter has offered a synthesis of virtual world evaluation, and presented a 

framework for selecting a virtual world for use within this case study.  This 

chapter also presents a model of what ‘typical’ interactions and behaviours 

appear to be in virtual environments and communities.  With this detail 

presented, it will be possible to evaluate the behaviours of the ASC and TDGs 
within the present case study. 
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Chapters 4 and 5 have considered the role and use of ICT within schools and 

for users with special needs, in addition to presenting an overview of current 

virtual worlds and a synthesised framework in evaluating relevant VWs for 

inclusion in the present study. Finally, data from studies examining 

representation, behaviour, activity and design of avatars and virtual 

environments are presented. The following chapters provide detail relating to 

the methodology and the participants in the study, and will outline how the study 

was planned.   Bearing these issues in mind, the selected virtual world platform 

(Second Life) was taken forward and set up.  This was developed in 

consultation with the chosen school, as described in the next chapter, and steps 

taken to ensure maximum safety for the participants in using an online virtual 
world.   
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Chapter 6: Methodology and Case Detail 
 

Introduction 

This chapter outlines the ontological and epistemological approaches of this 

research.  In other words, it sets out the approach taken, views of the world, 

and understanding of how knowledge is created.  This leads into a presentation 

of the methodology and methods of data collection.  The analytical frame, 

purpose, approach and process are all identified and explained.  Specifics of 

data are also presented, alongside a rationale for the inclusion of each type of 
data.   

This chapter is written more from a first-person perspective: a more personal 

“voice” is introduced, for the purposes of communicating my connection to the 
research methodology and justifying my choices in the approach taken.  

In deciding on a “place to start” in my account of this case study, I refer to 

Wolcott (2009), who offers three possible approaches. Wolcott’s first suggestion 

is to report chronologically, beginning the account with when the researcher 

entered the scene. Alternatively, the researcher may begin with description, but 

underplay his/her own presence or involvement.  Finally, Wolcott suggests 

starting with a personal narrative, introducing the study in the manner the 

researcher experienced it, reaching as far back as he/she feels necessary to 

put things into context.  I adopt the approach of reaching as far back as possible 

to provide context. I offer the point at which I started to select possible schools 

to work with, leading to connecting with a school and then approaching the 

participants through a series of lesson observations.  I therefore also adopt 

Wolcott’s approach of reporting on events chronologically from when I entered 

the scene. These approaches provide a framework for a methodical narrative 

on the case study.  In addition, and as per the framework of this study, Figure 

14 provides detail of Phases 3 and 4, where the evaluation and data analysis 

takes place.  It is here in this chapter (6) that I provide a narrative and detail of 

data collection, handling and analysis. In regard to this I next introduce my 

ontological and epistemological perspectives, before exploring the data types.   
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Figure 14: Phases 3 and 4 of framework developed within this thesis 

 

6.1 Ontology and epistemology: the approach of this study 

I would like to make clear from the outset that the focus of this work lies within 

an assistive technology domain, rather than a psychology domain.  This is 

important to make clear, as the methodology and methods of data collection, 

will depend on the discipline in which this body of work positions itself. This also 

means that data will need to be presented and analysed in ways that are 

recognised within this field of research.  Furthermore, I claim as part of the 

original contribution of this thesis, the methods of data collection and analysis 

will differ somewhat from the expected norm within the field of assistive 

technology (AT). Typically, psychological domains of research and data 

analysis rely on a greater level of scientific method, albeit encompassing both 

quantitative and qualitative modalities.  However, on the whole, a greater 

emphasis is placed on experimental protocols and numerical data.  Conversely, 

while AT domains of research have considered both modes of data collection in 

equal measure, there has been more acceptance in these domains of 

qualitative data and analysis.  However, whilst AT is seen by some as a form of 

intervention, and therefore best measured by an experimental framework, this 

study is more concerned with ‘social actors’ and their world: how they interact, 

navigate and communicate within their world. Within this context I identify with 
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Thomas (2011) who identifies a particular method that fits this description well: 

“… you should, in a case study, be able to smell human breath and hear the 

sound of voices” [emphasis added] (p.7).  Here Thomas is highlighting, that 

through a case study approach, not only will one engage with a rich source of 

information, but also that in reporting the case, the participants will be brought 

to life.   

In selecting a case study approach, experimental methodology or statistical 

analysis will not play a role in my study, nor traditional intervention techniques, 

but rather an approach that considers my participants as ‘social actors’, 

influencing their actions within their world: namely a case study. Further, the 

approach of this study will consider people as separate entities, within the world 

and to each other, and in doing so consider what people think and feel: a case 

study interpreting peoples’ views.  This will form a vital part of the data 

collection.  I present this work in considering an interpretivist approach, within a 

form of realism and constructivist ontological perspectives.  One of the reasons 

for this is the lack of previous studies that capture and consider such a rich set 

of data in the context of a virtual-world research for children with autism.  In 

other words research questions addressing how and why have yet to be 
approached within in virtual worlds for ASC user groups.   

Some position constructivist theories at the furthest extreme of research 

methodologies, to include grounded theory (Healy and Perry, 2000).  Grounded 

theory is positioned within constructivism, because no “outside” reality is meant 

to intrude into the research – for example, reports and literature are not 

surveyed before the study.  Moving on from this “theory-building methodology” 

(Healy and Perry, 2000: 120), realism becomes more relevant, through the use 
of structured interviews, focus groups and questionnaires. 

For this study, a constructionist (constructivist), approach will be used, in order 

to study social phenomena and the meaning being created by the ‘social 

actors’.  So the ‘realities’ the thesis intends to uncover will be constructed by the 

students participating in the project.  Further, this project intends to uncover 
social phenomena within the context of individual behaviours. 
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This work recognises and values the opinion of Krauss (2005: 760), who states 

that: “Since each of us experiences from our own point of view, each of us 

experiences a different reality”.  As such, the phenomenon of “‘Multiple realities’ 

exists”. In other words, individuals within this study are valued as individuals – 

and the experience of each person in this study will be highly specific.  

Notwithstanding, themes will undoubtedly emerge and be harnessed, to help 
inform and triangulate explanations.   

In addition, the emergent nature of this work, and the issues surrounding 

technology not being extensively tested or understood in this area of research, 

helped inform a constructivist approach to be selected.  Notwithstanding, a 

greater leaning towards an experimental approach could be adopted, and within 

most of the literature reviewed many others have chosen this manner to 

examine the role of technology by users with autism (e.g., Fabri et al., 2004; 

Wallace et al., 2010; Parsons and Mitchell, 2002; Fabri and Moore, 2005).  

However, this has led to a focus on outcome-based research, where in some 

cases a greater emphasis on explorative and case study accounts of 

technology used in context may have provided more in-depth discussion on 

which technology can be utilised within classrooms for young people with 

autism and associated ASC’s.  It is within the later context and identification of a 

greater need for exploitative studies that the current study situates and 

contextualises itself; building an understanding, through illustrations, of how 

technology (in this case a virtual world) is used by young people with autism 

while exploring their preferences and opinions.  This, I argue, provides an 
original contribution to knowledge within the field of assistive technology.       

6.1.1 Methodology and methods 

In what follows I present an overview of the ideas discussed above, to provide a 

concise description of theories and positions taken with regard to ontology, 

epistemology and methodology – leading to methods of data collection.  The 

details of the methods used (case study) will be discussed following this 
overview.      

From an ontological perspective I consider a constructivist paradigm in my 

endeavour to uncover the views of people, and the manner in which they 
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interact within their world.  This is, as I discuss later, contextualised in a school 

classroom and with people on the autism spectrum. Constructivism considers 

the “world” as both dynamic and complex, constructed by the people and their 

interactions within this “world”.  Therefore, I aim to explore and examine how 

particular social actors interact and interpret this “world” – as a subjective 

reality.  Moreover, I seek to place an emphasis on getting close to reality, 

exploring “little questions and thick description” (Thomas, 2011: 6).  My view of 

how knowledge is gained, and examined, is through the perspectives of other 

peoples’ views and opinions.  Within this paradigm, I also see the value of 

exploring this through a constructivist realism lens whereby the phenomena is 

studied from the perspective of the participants, on the basis that I [the 

researcher] come from outside the community.  What I mean by this is that 

through examining a group with a distinct condition (in this case autism), I seek 

to develop arguments and view perspectives from outside this domain (as I 

don’t have an ASC).  However, and notwithstanding, this will not lead me to 

report on my study with this perspective; I will become an active and engaged 

participant in the study that will inform the findings and interpretations made 
(more on this in the methods section). 

Leading on from the ontology, where my view is positioned on a “world” made 

up of social actors, will enable me to uncover social phenomena within 

individual and group actions / interactions. Therefore, my epistemological 

position will be one of exploring deep and rich accounts of these actors’ lives, 

thoughts and feelings. This will ensure that the research is valid as a reality; 

also meaning that the knowledge uncovered will be associated with the way in 

which people make meaning – not just that meaning is made.  As such my 

epistemological view and paradigm is interpretivist through which I will uncover 

social behaviours, exploring rich accounts of peoples interactions; informed by 
their views and my interpretations.   

In applying an inductive methodological approach I will identify previous work in 

the field and draw research questions, to be answered.  This implies a 

deductive approach in the formulation of research questions, but I employ an 

inductive approach in terms of research methodology using an interpretivist 
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approach that will entail potential co-creation of meaning – the researcher will 

be involved – bringing subjective experience to the process.  This will yield rich 

data that provide an understanding of factors that might have been overlooked.  

Therefore the focus of my study will be to work from the general down to the 

specific.  In other words, by having a sound argument and rationale formed for 

developing research questions, I will seek to develop a greater understanding 
(specific understanding) of personal accounts of activity in the virtual world. 

This leads to the aims of data collection, which in my study are to: deepen 

understanding; focus on phenomena and identify/explore how the pieces all fit 

together.  I will collect and examine data from many and varied angles so I can 

get close to the “how” and “why”: How do users interact in virtual worlds and 

why do they interact as they do?  How appropriate are these compared to 

typically expected norms?  Why is this?  In seeking to achieve some answers to 

these questions I will employ a case study method of data collection, through 

which the following techniques will be employed: Observation; unstructured 

interviews; some pre/post data collection; questionnaires involving participants, 
parents and teachers; photographic evidence; video clips.    

Having set out my position of what knowledge is and how we understand this, I 

next aim to define case study methods, protocols and guidance; all with a view 

to justifying and describing the subject, purpose, approach and process 

(Thomas, 2011) I intend to apply to my case study group.  This will be followed 

by details of the specific case study group and their characteristics.  Before this 

however, it is important to make clear that the stance taken and position put 

forward in this thesis is a choice of mine borne from my ontological viewpoint.  

What follows (exploration of methodology and methods) are only one possible 

option for a study of this type (exploratory).  I have chosen a case study method 

for this study as I seek to explore and explain from a user group perspective; 

but this is only one way of studying the participants and capturing data within 

this context.  I will therefore, towards the end of the next section, seek to 

provide some limitations to my approach and situate this in the context of the 
data gathered.        
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6.2 Case study definition 

Case study methods have been described and discussed by several scholars. 

Here I examine a few of these, to provide some context for my approach to the 
case study.  For example, Waller sees a case study as an artistic process: 

[researchers] who can produce good case studies, accurate and 
convincing pictures of people … are essentially artists … they have 
imagination and know how to use words to convey truth (Waller, 
1934: 296–7).      

 

This quote by Waller characterises the case study method as involving rich, 

accurate and convincing data – case studies are able to paint a picture, and tell 

a story, using words.  This is added to by Thomas (2011: 3), who says that 

“case study method is a kind of research that concentrates on one thing, [and] 

looks at it in detail …” Thomas is suggesting that a case study focuses closely 

on a specific “thing” (p.3).  Keeping with the specific “thing”, Hammersley and 

Gomm (2000: 2) elaborate, defining a case study as an identification of a 

“specific form of inquiry [sic]”.  Within this context of specificity and focus, Stake 

(2000) adds that case studies are “… down-to-earth and attention-holding …” 

(p.19).  In other words, Stake suggests, as Thomas does, that a case study is 

grounded in a reality – often involving people – and that a case study must be 

able to hold the attention of both the study’s subjects and the parties whom it 
will be disseminated to.  

Yin (2003) states that case study research can be used in many situations “… 

to contribute to our knowledge of individual, group, organisational, social, 

political, and related phenomenon” (Yin, 2003: 1). Yin thus suggests that case 

study research can be used to answer the “how” and “why” questions being 

explored by a researcher. Yin (p.13) highlights the possible scope of a case 

study, characterising it as an investigation of a “… contemporary phenomenon 

within its real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident [emphasis added]”.  The real-

life context is of central importance to my work and the case study under 

investigation, as the “situation” will help to frame the case study – more of which 
in the next section. 
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Before reviewing and drawing out some principles of case study methodology, I 

will next address generalisation of case studies.  It has been a principle of 

positivist paradigms that research findings should, if at all possible, be 

generalisable.  In other words, all research should be repeatable, with similar 

findings or conclusions reached; findings from one research study should be 

applicable to a wider population.  In fact, within many of the articles examined in 

the literature review section of this thesis, the question of generalisation is often 

discussed at length.  However, generalising findings from a case study, as 

Thomas (2011) suggests, is not the aim of case study method. Thomas (2011: 

3) says that: “Because you are not able to generalise from this one case, there 

is no point in thinking about all of the sampling techniques that are used with 

other types of research.”  Thomas is looking at how a researcher selects a case 

study, stating that emphasis is not placed on sampling but rather on the unique 

factors leading to the selection of a case study. A case study is therefore a form 

of enquiry that does not seek to generalise, but rather focuses on the case at 

hand, providing as much detail as possible to uncover unique findings and 

contributions to knowledge within this defined, and often unique, context.  I will 

discuss this in greater detail in the next section.   In the present work, I do not 

seek to generalise, but to understand the actions and interactions of the study’s 

subjects and to infer interpretations based on these, finally weaving these into a 

theoretical debate.  This is the main reason for selecting a case study method 

and design – to capture data enabling me to discuss and evaluate information 

pertaining to the actions of my group within a defined context.  I would go so far 

as to suggest that I feature in my case study as an active participant; therefore I 

will refer, in part, to what I have seen and use this to help corroborate 

arguments I present.  

Designing a case study is also of vital importance for several reasons.  Firstly, 

the manner in which a case study is reported, or, as Wolcott (2009) puts it, 

“determining the story you are going to tell” (p.16), is central to the knowledge 

being generated. Wolcott suggests that a significant opportunity inherent in 

qualitative research is the chance to conduct research with people, rather than 

on people. I agree with this – in undertaking research that takes full cognisance 

of human views and thoughts, research (and the researcher) within a case 
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study rather than outside must be preferable.  Not only does this enrich the 

accounts of what happened in the case study, but it also recognises the critical 

nature of the observer.  Secondly, the quality of a case study is not reliant on 

sample, validity or reliability, as some other types of research are.  The 

conception, construction and conduct (Thomas, 2011) are the pertinent points in 

qualitative case study research.  Finally, the quality of a case study is 

dependent on the skills of the researcher. Going back to Wolcott’s (2009) point, 

a case study researcher needs to be a good storyteller, able to report accurately 

and descriptively on the case, and to analyse and interpret data methodically 

and meaningfully. Yin (2009) considers a “good” case study researcher to be 

one who is able to ask good questions; who is a good listener; who is adaptive 

and flexible; and, finally, who has a firm grip of what is being studied.  Adding to 

these necessary qualities, Thomas (2011) highlights concerns related to clarity 

of writing, methods used and the formulation of the main claims.  I shall come 

back to these qualities in the Conclusions section of this thesis with a view to 
reflecting on the level to which I have met the criteria for a “quality” case study. 

In accepting the stance adopted by Thomas (2011), that case study research 

involves gaining a rich picture and analytical insights into a subject, I will explain 

how my proposed case study addresses key areas outlined by Thomas (2011) 

– subject, purpose, approach and process – and elaborate on each of these 
criteria. 

6.2.1 Subject 

I consider the subject of my case study to be a “key case”, as the case is “a 

good example” (Thomas, 2011).  It contains context (classroom) and subject 

(young people with autism), both of which constitute a ‘key example’ within this 

context.  Moreover, there are many classrooms that exist and operate in a 

similar fashion to the one studied, within special needs schools, as was the 

context of the current study.  While this study could be framed as an outlier case 

(showing something extreme or atypical), I argue that the subject of my case 
study is closer to being a “key”, or “exemplary” case.  

There were three reasons for selecting this specific case group.  Firstly, having 

conducted a thorough literature review, I felt it most appropriate to target a 
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school group, aged from 15 to 18.  This was because a school setting, providing 

a captive audience, could help to frame the study. Also, for ethical reasons, it 

was important that the subjects would be fully able to understand the study, and 

able to address the questions asked of them.  Moreover, some of the 

technological constraints would most likely be overcome in a classroom setting 

(a classroom in a school, although restrictive, does provide fast Internet 

connections and adequate equipment on which to run the software required).  

Secondly, I contacted four schools in my locality (the southeast of England), and 

only one engaged in discussions and expressed an interest in this work.  It was, 

in fact, the school (the deputy head teacher and lead ICT teacher) that defined 

the case study group – they suggested the class I could work with.  Finally, 

having met the school teachers and gathered some student data, the proposed 

class and participants were all found to meet the inclusion criteria (a formal 

diagnosis of an ASC, an ability to use ICT and interface with a computer and a 
willingness to be part of the study). 

6.2.2 Purpose 

The purpose of my case study is to discover more about representations of self 

and in-world communication among children on the autism spectrum in a virtual 

world.  Moreover, my case study seeks to be instrumental, as it has a clear 

purpose in mind – to examine communication and representations of self in 

virtual worlds.  In addition, my case study aims to examine what happened, and 

why, by informing the design of digital media for this specific user group.  I 

reject the other possible purposes, such as intrinsic purpose (studying a group 

with no purpose, just out of interest); evaluative purpose (to see how well 

something is working or has worked); and explanatory purpose (wanting to 

explain and drill down).  Coming back to the point of explanation, Thomas 

(2011) states that the case study format is perhaps one of the most common, 

and that “trading breadth of coverage for depth of understanding and potential 

explanations based on depth of understanding are what a case study does best 

relative to other kinds of research” (p.101). I tend to agree with this statement. 

My central aim could have been to spend a defined period of time deepening 

my understanding through an explanatory purpose, but I rather seek to explore 
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and investigate the role of virtual worlds used by young people on the autism 
spectrum.  Next I discuss my approach and the rationale behind this. 

6.2.3 Approach 

My approach in this case study is aimed at building a picture, both descriptive 

and interpretive.  In other words, I am aiming to uncover and interpret what is 

going on in relation to my analytical frame.  More than this, however, I seek to 

illustrate my subject, hoping to bring the rich accounts and visual 

representations created by the participants of my study to life.  This will be 

followed by an analysis, accompanying the illustrations (Thomas, 2011).  

Interpretation within the context of my case study approach will involve, as 

Wolcott (2009: 30) puts it, “inviting the reflection, the pondering, of data in terms 

of what people make of them”.  Here Wolcott is perhaps suggesting that as a 

case study practitioner I will be required to ponder, at the very least, my data in 

ways others might.  This is where I consider using illustrations, making clear my 

argument, and providing evidence of what was said or what I saw.  Returning to 

interpreting and interpretation, Thomas (2011: 126) suggests that: 

“Interpretative researchers assume that the social world is indivisible … that we 

should study it in its completeness.”  This principle also holds true in relation to 

case study research (the whole case), and stems from my epistemological view 

that meaning is uncovered through examining social phenomena within 

individual/group actions/interactions.  Completing my case study framework, I 
end with my process. 

6.2.4 Process 

The process is concerned with the structure of the case study, and relates to 

the style and manner of the study – a group of individuals (Thomas, 2011). I 

elected to examine a group of participants engaged in using a virtual world over 

an eight-week period.  All of the students would be together during the case 

study, making this a single-case study. I was primarily focused on the 

experiences, through exploring interactions with a virtual world, of young people 
on the autism spectrum in a classroom situation.   

As the study would be carried out over a period of time, the snapshot process 

would also be of importance and relevance to the study.  The reasons for 
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selecting this process were due to the illustrative, demonstrative and analytical 

nature of my approach. The case study will not be framed by the snapshot (it is 
not intended to be a “day in the life” illustration), but rather contextualised by it. 

By way of an overview of the four stages presented, Figure 15 highlights the 

stages of Thomas’ (2011) kinds of case studies and the manner in which I have 
considered my case study in relation to its “kind”.  

Several limitations with the approach adopted exist.  Firstly, this case study may 

not represent a key case, per se, but rather a case that I had access to at the 

time.  Secondly, the exploratory purpose of the case relies wholly on the group I 

studied and so therefore becomes difficult to contextualise to other situations 

(generalise).  Finally, much of the data is treated with an interpretivist lens 
relying on my interpretations of the events.      

 

 

In summary, I have so far considered my ontological and epistemological views 

of knowledge and how knowledge is gained, setting out the importance of 

understanding people, and their views, in generating knowledge.  This in turn 

has led me to a case study format, with the aim of exploring communication and 

representation of self in virtual worlds, whereby I will follow exploratory and 
instrumental purposes through an illustrative approach. 

As discussed at the end of the previous section, the approach taken in 

capturing data and the type of data sourced provides only one way to do so.  I 

have chosen a key case for the purpose of studying exploratory and 

instrumental properties.  This, as Figure 15 highlights, is to build a picture of a 

single case.      

Subject:!
- Key case!

Purpose:!
- Exploratory 
- Instrumental!

Approach:!
- Building a  picture 
(illustrative/
demonstrative) 
- Interpretivist!

Process:!
- Single!
- Snapshot!

Figure 15: My case study properties 
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Before providing a rich account of what I did and why (along with case study 

specifics), I will next outline the ethical procedures I followed and used as 
guidance. 

 

6.3 Ethical issues and guidance 

Researchers should consider the ethical implications of any research project or 

process (Guillemin and Gillam, 2004).  In the work presented by Guillemin and 

Gillam, two distinct dimensions of ethics in research are discussed: procedural 

ethics and “ethics in practice”.  I consider these two aspects of ethics to be 

important in my research.  For example, my research followed procedural 

ethics, by seeking approval of an ethics committee at the university where I 

studied (University of East London, followed by University College Dublin), and 

ethics in practice during my fieldwork and when working with human subjects.  I 
will next discuss these two dimensions further, outlining how I addressed both. 

University College Dublin has clear guidelines addressing the expected 

procedures for conducting research.  These include a full ethical review of any 

research involving humans before research is conducted.  I therefore applied 

and received full ethical approval before working with the human subjects in my 

study.  It should be pointed out at this point that this study started at the 

University of East London, and that therefore this is where full ethical approval 

was gained.  I then transferred to UCD, and applied for ethical exemption; this 

was granted.  In applying for ethics approval at UEL, I made clear my intention 

to conduct research in an honest, transparent and appropriate manner.  

“Appropriate” in this context refers to ensuring participant and parental consent 

was received and that the school consented to the study. As part of 

communicating to the potential participants (and their parents/guardians), I 

created an information leaflet about the study, including the process involved, 

what technology would be used, how the safety of participants would be 

considered in-world, what data would be captured, how this would be captured 

and, finally, how data would be stored (see Appendix J).  These are guiding 

principles set out by UCD in their Human Research Ethics Committee: Further 
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Exploration of Vulnerable Groups document.  I will elaborate on how the points 

listed above were dealt with in some detail.  Appendices H and I provide detail 

on the consent letters sent and ethical approval confirmation.  All consent letters 

were signed by the parents/guardians of the study subjects and the participants 
themselves. 

6.3.1 Technology to be used 

Virtual worlds are becoming increasingly popular and offer opportunities for 

young people to explore activities such as play (Marsh, 2010).  However, to 

have had young people engaged and immersed in a virtual world that was open 

to other “residents” across the globe would not have been either appropriate or 

safe.  It would not have been appropriate, because other residents could have 

joined and disrupted the sessions, and it would not have been safe, because 

such other residents could have engaged in a manner not suitable for the age 

range of my case study.  Parents, teachers and the young people themselves 

might not have been willing to engage in such a research project.  Therefore, to 

engender confidence in, and to ensure the safety of, the participants, I designed 

and configured a private island. The users involved in my study were not able to 

explore any other areas of the virtual world (Second Life) – they were “locked” 

into the private island and could not leave to access other parts of Second Life 

(which is home to a total of more than 31,436,557 residents, of whom at any 

one time there are 38,622 logged on: data as of November 2012) (Second Life 

Grid Survey, 2012).  Moreover, other residents of the virtual world, outside the 

classroom participants, were not authorised to visit the private island.  What I 

describe is identified as a preferred option for researchers involved in virtual-

world research, and, as Girvan and Savage (2012) highlight: “Private islands 

may be particularly appealing to educators wishing to ensure that only users 

who are members of their course or programme [in my case, research 

programme] can access the space” (p.243).  Girvan and Savage go on to 

suggest that privacy and safety can be improved by seeking consent: “learners 

should be informed when they are in an access-controlled area as it may 

provide them with a greater sense of privacy and safety”  (p.244).  To fully 

communicate these aspects of the study, I created a project handout explaining 
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the rationale for the technology proposed and what I was trying to achieve (see 
Appendix J). 

6.3.2 Safety of participants in-world 

In addressing the consent required by people to participate in a study, the use 

of virtual worlds can provide an additional layer of complexity, as Girvan and 

Savage (2012) point out.  They state that participant-informed consent for 

conducting research in a virtual world is essential.  I therefore ensured that the 

consent forms participants agreed to include both real-world and in-world 

contexts.  In other words, data collected in-world (text-chat records, screen 

capture, still images, avatars) are declared up-front as types of data being 
collected.   

6.3.3 Data capture 

Data were captured using tools explained clearly to the group with whom I was 

working.  Tools included observation reports, photographs, some video 

segments, informal interviews and in-world data; as well as text-chat records, 

screen capture and avatar design.  These were all made clear to my group and 

the school from the outset. Capturing this data in practice was something that 

provides its own set of challenges. I needed to be aware of, and responsive to, 

aspects such as emotional fatigue, anxiousness and possibly other related 

issues. For the group with whom I was working, the use of any new technology 

or technology interface could trigger worry and stress.  I planned to ensure I 

closely monitored activities and time spent in the virtual world, so that the 

program was not used too extensively, and that breaks are appropriately 

introduced.  I also monitored any possible anxiousness through discussing the 

new means of communication and self-expression in the virtual world, with the   
participants and teachers. 

6.3.4 Storage of data 

It is vital that all data collected were securely stored and safely kept.  The data 

collected (pictures, video clips, questionnaire responses or observation notes) 

were stored on password-protected computers (backed up on external drives, 

also with password protection).  Physical artefacts were stored on UCD campus 
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in a locked cupboard.  By taking these steps data were secure and safe, helping 
to ensure the protection of the information provided by my participants. 

All of the above issues relate to the procedural dimension of research ethics 

(Guillemin and Gillam, 2004), demonstrating that I followed and recognised 

procedures related to my work, having spent time considering ethically 

appropriate process. The procedures set out, in this case by UEL and UCD, do 

not, however, provide a complete picture of how ethical issues were dealt with 

in practice.  Therefore I will next discuss the issues that seemed relevant for my 
specific case study group, and how I tackled issues that arose. 

6.3.5 Ethics in practice 

Having identified a few aspects of my research that could cause undue stress 

and anxiety for the young people I was to work with, I next identified several 

steps and strategies to ensure I was well placed to deal with and tackle 

problems that might arise.  However, having discussed these concerns with 

their teacher, Miss Green, it was agreed that between herself and the teaching 

assistant, they would strive to deal with any situations if and when they 

occurred.  Spending time with the young people and becoming familiar with their 

educational and personal preferences meant that I was able to predict when 

possible issues might arise, as the study progressed.  For example, one of the 

participants, Angela, exhibited challenging behaviours when either something 

did not work well or when an aspect of a task was unexpected: “they [including 

Angela] became worried when the internet stopped working” (Session 3, 26th 

Nov 2010); “[Angela] got stressed and became anxious when stuck on the task” 

(Session 1, 15th Oct 2010).  Moreover, as a result of being worried or anxious 

this student became “over-whelmed and upset … at one point [Angela] followed 

Miss Green out of the room” (Session 1, 15th Oct 2010).  With the information 

available to me, I was able to pre-empt possible issues that would add anxiety 

for participants (in particular, Angela) during my study. For example, I ensured 

that participants always had ample opportunity to withdraw.  

Having outlined both my ontological and epistemological positions, leading to 

the analytical frame of my research and the case study properties, I will next 

outline details of my case study.  I will start by providing details of the setting in 
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which I chose to work, as suggested by Thomas (2011).  This will include the 

“who”, “where”, “when”, “what” and “how many” questions, and the overarching 

contexts that define my case study.  I will illustrate this with diagrams, pictures 

and description, to provide a good sense of my physical setting. Leading into 

this information, I will briefly provide a sense of how I came to work with this 

particular school, and key gatekeepers I worked with in devising this case study.  

I do this to provide a sense of, as Wolcott (2009) puts it, starting my account at 
the beginning, at when I first entered this project. 
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Chapter 7: Finding my case study and initial 
engagement 
 

Introduction 

This chapter outlines the events that led me to engage with a particular school, 

as well as the setting and participant information (details I define as the pre-

study information).  This will lead into a separate section providing details on the 
setting, activities and data captured during the case study itself. 

 

7.1 Becoming involved in the case study   

Figure 16, illustrates the stages in which I engaged with the school and the 

participants.  In Stage 1, having completed a literature review, I entered the 

school to carry out initial observations and examined the technical 

infrastructure.  Stage 2 involved developing and embedding a virtual world into 

the classroom, designing and developing a framework.  Finally, Stage 3 was the 

case study itself.  The first two stages provided important contextual information 

and a picture of technical requirements. I will provide details of these in the next 

section.  During Stage 3, the young people with autism undertook eight tasks 

over eight weeks, while I captured data as detailed in Figure 16.   

I will next describe the choices and steps taken, from the outset of this study 
through to collecting data.  

Upon conducting an initial literature review between April and December 2008, 

it became clear that little is known about the experiences of young people with 

autism in virtual worlds, especially considering the possible affordances that 

virtual environments and collaborative virtual environments have been reported 

to provide (see: Parsons et al., 2004; Parsons et al., 2005; Parsons et al., 2006; 

Farbi et al., 2006; Cheng et al., 2010).  Therefore, building on the knowledge 

gained through the literature review, I decided to investigate the experiences of 

users with autism in virtual worlds.  It was decided to explore representation of 
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self and communication in this context (due to the known limitations people with 
autism can experience in communication and self-reflection).  

 

 

 

In order to provide the case study with a boundary, a classroom environment 

was chosen.  There was also a personal agenda behind this decision: Having 

worked in education and seen the potential positive impact technologies can 

have in classrooms, I was interested in exploring the potential, and challenges, 

involved in integrating virtual worlds into a school classroom; especially a 
school designated as providing for children with ‘special education needs’. 

With the boundaries set and the context provided, I next set about contacting 

SEN schools close to where I lived at the time.  The reason for selecting SEN 

schools close to me (within a forty-five-mile radius) was to ensure I was able to 

attend regularly (about once a week) for the period of the case study.  Travelling 

and other logistics were important if I was to engage fully with the case study as 

I planned.  I found, using an Internet search, four schools that met my criteria – 

schools that supported pupils who had a diagnosis of autism.  I wrote to the 

Figure 16: Stages of development involved in the case study 

Pre-virtual world Introduce VW VW used in classroom 

Observations, 
Experience 
reports, 
SCQ data, 
Participant 
overview, 
Pre-VW design 
(inc. participatory 
design) 

Embedding VW 
into classroom, 
Technical 
considerations, 
Contextual 
issues, 
Framework 

Devising series of sessions 
using VW in classroom, 
2D and 3D avatar design, 
Social-skills-specific tasks, 
Observations, 
Video clips, 
Questionnaires, 
Text chat records 

St. 1 St. 2 St. 3 

Timescale Month 1 Month 9 

Oct 2010 – Nov 2010 

Nov 2010 – June 2011 June 2011 – July 2011 
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principals of the four schools that met my criteria.  I heard back from only one, a 

school approximately 35 miles from where I lived and easy to travel to by train 
or car.  

Having made contact with the school’s Deputy Head Teacher, I arranged a 

meeting to explain my project and what I sought to do.  This involved presenting 

my argument for using virtual-world technology, and assuring the school 

representatives that the work would be conducted with full ethical approval and 

that I understood and appreciated issues related to the student population.  This 

meeting led to my being granted permission to carry out the work with the 

school and being put in contact with the Head of ICT and the Head Teacher of 
the ICT class. 

Miss Green, the teacher I was to work with throughout the case study, was keen 

to explore ICT solutions that could potentially benefit young people with autism; 

she was very supportive of the proposal I arrived with. Miss Green displayed 

great enthusiasm for the project, and we met several times in the following 

weeks to fine-tune the proposal I was developing. We discussed potential 

problems that could arise, and I carried out initial assessments of the 

classrooms and equipment, and other contextual factors that might impact on 

the case study.  I also met during these few weeks with the school’s IT 

Manager, with a view to assessing the computers and Internet connection of the 

school – this helped to define the technology I eventually used.  Figure 17, 

below, provides a sense of the timeframe up to this point.  Having met the IT 

Manager and Miss Green three times over three weeks, I had a modified plan 
for the involvement of the virtual world and for the tasks that I would design.   

 

Figure 17: Process and timeframe from contacting schools to meeting the school I ended up 
working with 

December	  
2009:	  
Send	  le'ers	  
to	  four	  
schools	  	  

Early	  January	  2010:	  	  
Hear	  back	  from	  one	  
school;	  follow	  up	  with	  
others	  (hear	  nothing)	  
Arrange	  to	  meet	  the	  
school	  that	  showed	  an	  
interest	  

Late	  January	  
2010:	  
Meet	  with	  
Deputy-‐Head	  
Teacher	  at	  
interested	  	  
school	  

March,	  April	  
and	  July	  2010:	  
Meet	  with	  Miss	  
Green	  to	  dicuss	  
and	  refine	  case	  
study	  details	  
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It was also confirmed that I would work exclusively with Miss Green’s class. The 

next steps – gaining permission from parents/guardians and participants and 

integrating myself into the classroom – would now be initiated. 

To provide a visual sense of the school, the following Figures (18 and 19) 
illustrate the layout and setting of the classroom.   

 

Figure 18: Example of a typical ICT classroom session 
 

 

Figure 19: Further example of the young people with autism working during their ICT class 
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These provide the impression that the school was well organised (indeed it was, 

and judged “outstanding” by OFSTED, 200811).  Moreover, the school, had a 

relaxed feel, ensuring a calm environment for its pupils.  This is a sentiment 

also reflected in OFSTED’s report, that states: “[the school] provides an 

outstanding environment in all respects” (p.4), going on to suggest: “The care, 

guidance and support the school gives to promoting pupils’ personal and 
academic development is outstanding” (p.7). 

With the school selected, and willing to work with me on this project, I next 

decided to get to know the young people in the class a little better. It was 

important that the pupils would feel comfortable with my presence, and that I 

gained an understanding of them.  We decided that I would spend some time in 

the ICT class observing, and that Miss Green would introduce both the project 

and myself.  We planned that I would spend several weeks (once a week) 

observing a one-hour ICT class. The choice of class was decided on due to two 

factors.  Firstly, this was the class that Miss Green taught (and it was with her I 

was working).  Secondly, all participants were judged (by Miss Green) to be 

capable of using the input devices for the virtual world in this case study. The 

span of these six observation sessions, in practice, spread from October 2010 

to April 2011 – so they were not once a week, but on average once a month.  

Various factors contributed to this spread: these included my other work 

commitments, school holidays and school closures due to poor weather in 

December, February and March.  I will outline my observations in the next 

section, and the notes from these observation sessions are included in 

Appendix B. Through undertaking these observations, I became one of the 

regular faces the young people expected to see, thus embedding me into the 

class and ensuring I was accepted.  While Appendix B presents the notes taken 

at these sessions, the following section seeks to expand on when the 

observations were taken, the duration of the sessions and my process in 
making observations. 

                                                
 
11 OFSTED, the UK Government quality assurance body for schools in England and Wales. 
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7.1 Pre-study observations 

The observations that I made before introducing the virtual world were 

conducted with three aims in mind: Firstly, to assess typical classroom activity, 

to observe the behaviours of each participant in order to collect some 

information related to interactions within an ICT classroom context.  Secondly, 

to ascertain the ICT ability of each participant – specifically, their abilities in 

using input devices (mouse, keyboard) and their software skills. These sessions 

were essential in order to clarify that all of the pupils had appropriate ICT skills, 

and were confident in working from task sheets (it later became clear that this 

was the only way to provide focus for the tasks using the virtual world). Finally, 

it was essential to embed me into the classroom; to make my presence as 

normal as possible. I had to ensure that the participants were comfortable with 

the presence of the researcher observing in their class – this would help later 

when the case study started. Their capacity to accept and trust me came as a 
result of this early and sustained presence. 

My observations were made as follows: I would join Miss Green during the 

break, usually outside in the school play areas.  We would then enter the 

classroom where the computers were set up – PC machines, each with 

keyboard, monitor and mouse.  Throughout each session I would stand, either 

by the window or by the door.  I would take a seat if there was one close by.  All 

eight students were present in each of the pre-study observations.  Details of 

the pupils will be presented in the following section.  Table 7 illustrates the 
timeframe and length of each observation session during this initial period. 

Table 7: Overview and breakdown of pre-study observations 

Week Observation time Observation length 

Friday 15th October 2010 11.05am – 12noon  55 mins 

Friday 19th November 2010 11.00am – 11.55am 55 mins 

Friday 26th November 2010 11.05 – 12noon (and during 

break 12.05am – 12.25am) 

55 mins + 20 mins 

Friday 21st January 2011 11.00am – 12noon  60 mins 

Friday 18th March 2011 11.05am – 11.45am  40 mins 

Friday 8th April 2011 11.00am – 11.55am 55 mins 
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In “painting a picture” and providing a rich account of the participants, in the 

next section, I will draw on three sets of information.  Firstly, I will present an 

overview of the participants (the names given are pseudonyms) – school year 

and Key Stage learning progress.  Secondly, I will present an overview of the 

participants’ ages, sexes and a review of their Social Communication 

Questionnaire (SCQ) scores. Finally, I will provide a narrative (and summary) of 

the initial observations, taken between October 2010 and April 2011. 

Individually, these sets of information would provide useful and relevant 

information, but bringing them together provides holistic information that is 

looked at from several directions, with a view to providing a rounded, more 
balanced picture (Thomas, 2011).   

As set out in the methodology chapter, I intend to present data collected through 

an illustrative and intrepretivist lens.  In other words, the data presented, 

starting with narrative that follows, is provided as both an illustration and 

interpretation of the participants’ peer interactions, social behaviours, attention 

and work comprehension (a rationale for these criteria is provided in the next 

section). The aim here is to present interpretations of data as: “the reflection, 

the pondering, of data in terms of what people make of them” (Wolcott, 2009: 
30). 

Two of the main case study sessions were also carried out with what I call a 

typically developing group (TDG).  These young people were invited into a 

computer lab in Queen Mary building in the University of Greenwich in early 

June 2011 (in parallel with sessions with the autism group).  The University of 

Greenwich was chosen as the venue for this as it was my place of work at the 

time; therefore I had access to resources (both computers and the class I 

worked with).  The TDG – 15 participants – were from a college in southeast 

London.  They attended two sessions run on the same day (Monday 6th June), 

one in the morning and the other in the afternoon. The TDG worked through the 

same sessions as the ASC group had a few weeks earlier. Another lecturer 

aided me with the sessions, providing help with any student queries.  Both the 

lecturer and all participants provided written permission to take part in the study.  

I also had the opportunity to set some context and provide an overview of the 
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study and the tasks with all of the TD participants before the sessions started.  

Figures 20, 21 and 22 illustrate how the lab was configured for the TDG.  I will 

provide further details of this TDG, including chronological ages and gender, in 
the following section. 

 

Figure 20: Layout of room at the University of Greenwich for sessions with TDG (group 1) 

 

Figure 21: Layout of room at the University of Greenwich (TDG group 2) 

 

Figure 22: TDG completing questionnaires after the first session at the University of Greenwich 
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7.2 Participant information 

This section provides three sets of data about the ASC group: (1) the Social 

Communication Questionnaire scores (plus age and sex); (2) confirmed 

Statements of Special Needs (with Key Stage levels); and (3) observational, 

qualitative information (based on observations taken from October 2010 – April 

2011).  Information about the age and sex of the TDG is also presented.  These 
were the only data collected at the time of the session.    

Table 8 provides a breakdown of the participant demographics and SCQ 

scores.  These data are presented to identify and confirm the diagnosis of ASC 
within the case study group.   

Table 8: The Social Communication Questionnaire results 

Participant Relationship of 
respondent to 
participant 

Chronologic
al age of 
child 

Gender SCQ 
Score 

Equal to or above 
threshold of: 
15 22 

Chris Mother 15 M 22 Yes Yes 

Angela Mother 15 F 31 Yes Yes 

Peter Mother 15 M 28 Yes Yes 

Stephen Mother 15 M 29 Yes Yes 

Tony Mother 16 M 10 No No 

Ryan School12 16 M 21 Yes Yes 

Sophie School 13 16 F 17 Yes Yes 

Richard School14 16 M 615 No No 

 Mean Age: 15.5     

 
Mean: 22.57 
Standard Deviation: 7.45 

 

                                                
 
12 In this case the school teachers had known the student from a very young age, perhaps since the age of 
four. This is long enough to be able to trust these data. 
13 In this case the school teachers had known the student from a very young age, perhaps since the age of 
four. This is long enough to be able to trust these data. 
14 In this case the school teachers had not known the pupil for too long (they had joined the school only in 
the last 4–5 years). These data are not used in the statistical analysis. 
15 This SCQ score was completed by one of the teachers who had not known the pupil for a long time and 
is not used in the statistical analysis as it did not meet threshold. 
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The social communication questionnaire (SCQ), formally known as the Autism 

Screening Questionnaire (ASQ), is a tool used to help predict whether an 

individual could have an autism spectrum condition (ASC).  The main purpose 

of the SCQ is as a “screening instrument to identify children who already have 

some indication of a developmental issue and should undergo additional 

assessment for ASD” (Lee at al., 2007: 127).  The SCQ consists of a 40-item 

questionnaire completed by caregivers.  By completing the SCQ questionnaire 

an informed decision can be made as to referring a child to a trained therapist 

who will then use either: Autism Diagnostic Observation Schedule (ADOS) or 

the autism diagnostic interview-revised (ADI-R) (Mulligan et al 2009) to confirm 

or reject a diagnosis of an ASC.  Used as a tool to help identify possible ASC in 

individuals, the SCQ has been validated by scholars as both appropriate and 

reliable.  Two studies have helped in substantiating this claim, Lee et al (2007) 

and Norris and Lecavalier (2010).  Therefore the SCQ is used in the current 

study as a means to judge, independently of the statement of special needs, an 
ASC for each of the young people in the ASC group.   

A figure ≥15 indicates that further diagnosis is required to establish that an ASC 

condition is present; a score ≥22 indicates a high probability that autism is 

present. The mean SCQ score of this group was 22.57. Standard Deviation was 

7.45.   This indicates that, with the exception of Tony, all participants fell within 
the SD mean range. 

Further data collected from the school (represented in Table 9) provides an 

overview of the participants and their confirmed Statements of Special Needs.  

This provides details of the participants’ general skills within the mainstream 

education system in the UK.  The National Curriculum in England sets targets, 

including: (1) which subjects should be taught; (2) knowledge, skills and 

understanding that should be achieved by pupils; and (3) targets (so that 

teachers can measure progress). The reason for setting these criteria and 

associated targets are to ensure pupils in England are meeting international 

standards.  In addition, a Statement of SEN provides specific information on 

individual needs, in detail, and diagnosis (that a formal diagnosis of autism was 

made).  I must stress that these are of no warrant in this study, per se, but they 
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help to provide a context and ‘picture’ of the case study group. The Curriculum 
is divided into four Key Stages, defined as follows: 

• Key Stage 1: Ages 5–7 

• Key Stage 2: Ages 7–11 

• Key Stage 3: Ages 11–14 

• Key Stage 4: Ages 14–16 

The participants of this study are taught and assessed within this framework. 

However, as they have all been diagnosed with an autism spectrum condition, 

their skills are not as ‘typically’ expected.  This insight was based on information 

provided by Miss Green, their teacher, who carries out on going formative 

assessment.  This Key Stage measure provides an insight into the participants’ 

skills levels, and the progress expected throughout the academic year 2010–11 

(when this study was undertaken).  For the purposes of presenting focused and 

relevant information, Table 9 data are only presented on reading, writing, 

speaking, listening and ICT.  These five areas are the most pertinent to this 

study, and also provide a holistic picture of ability across the main educational 
areas. 

It can be seen from Table 9, that all of the participants fall below the Key Stage 

levels expected of their typically developing peers.  All of the participants had 

skill levels typically expected of 7–11-year-olds. Tony and Richard show higher 

levels of achievement (confirmed through observation reports and as reported 
by their teachers) than the rest of the ASC group, but only marginally. 

Table 10, examines the individual characteristics of the case study group during 

the initial observations, as explained.  I present this as an interpretation of what 

I witnessed, bound within criteria identified as relevant and appropriate.  These 

are: (1) peer interactions; (2) social behaviours; (3) attention; and (4) work 

comprehension.  These criteria were selected as they represented key themes 

from the observations.  In addition these criteria provide a range of areas that 
are relevant to ICT contexts.      
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Table 9: Participant information related to Key Stage progress expected 2010–11 and information 
related to their statement of special educational needs 

Participa
nt 

SEN 
status 

School 
year 

CA* Typically 
expected 
KS 

Targets 
and actual 
KS level16 

Re
ad

in
g 

W
rit

in
g 

Sp
ea

ki
ng

 

Li
st

en
in

g 

IC
T 

Chris Yes: 
ASC 

10 15 4 Summer 
2010 

2b 2a 2c 2c 2b 

Summer 
2011 

2b 2a 2c 2c 2b 

Angela Yes: 
ASC 

10 15 4 Summer 
2010 

2a 3c 1a 1a 2a 

Summer 
2011 

2a 3b 1a 1a 3c 

Peter Yes: 
ASC 

10 15 4 Summer 
2010 

2a 2b 1b 1b 1b 

Summer 
2011 

2b 2c 1b 1b 2c 

Stephen Yes: 
ASC 

10 15 4 Summer 
2010 

2a 2b 2b 2b 2b 

Summer 
2011 

2b 2b 2b 2b 2b 

Tony Yes: 
ASC 

11 16 4 Summer 
2010 

3c 2a 3c 3c 2b 

Summer 
2011 

3c 3c 3c 3c 2a 

Ryan Yes: 
ASC 

11 16 4 Summer 
2010 

2a 1a 2c 2c 1a 

Summer 
2011 

2a 1a 2c 2c 1a 

Sophie Yes: 
ASC 

11 16 4 Summer 
2010 

2a 2a 2a 2a 2b 

Summer 
2011 

2a 2a 2a 2a 2b 

Richard Yes: 
ASC 

11 16 4 Summer 
2010 

3c 3c 3c 3c 1b 

Summer 
2011 

3c 3c 3c 3c 2c 

* Chronological Age 

Notes were taken and reports written (using a format generated by Sarah 

Parsons; University of Southampton).  This format was used for this case study; 

the full reports can be seen in Appendix B.  The teacher who led the session, 

Miss Green, verified these reports (interrating in the process).  The information 

provided in Table 10 was extracted from the reports and identifies repetition, 
occurrence and impact of social appropriateness of the ASC group. 

                                                
 
16 Summer 2010 are actual achievements, with summer 2011 expected levels students are working 
towards set by the teacher at the beginning of term.   
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Table 10: Observed characteristics of the case study group 

Pa
rt

ic
ip

an
t 

Sc
ho

ol
 Y

ea
r 

Se
x 

C
A

 

O
bs

er
ve

d 

C
la

ss
ro

om
 

ac
tiv

iti
es

 

Chris 10 M 
 
 

15 Peer interaction: Would say little, if anything, during sessions.  Would 
not initiate, respond or verbalise well.     
Social behaviours: This participant would hit his face (chin and 
forehead) and clap loudly (so much so that other students would ask 
him to stop).  He would also scream loudly and shout.  He would not 
communicate with teachers, assistants or other students.  He would 
nod/shake his head and would not interact with peers at all. 
Attention: His attention was limited, and he failed to stay focused on 
the classroom tasks. This was compounded by the behaviours 
described above. 
Work comprehension: His ICT skills were somewhat limited, but 
allowed him to progress and complete the set tasks. He would fail to 
complete most tasks in the ICT classes. He was able to write basically. 

Angela 10 F 15 Peer interaction: She would struggle to work with others, and was 
unable to engage in conversation. She would shy away from 
social/peer contexts. 
Social behaviours: She could, on occasion, get agitated and flustered 
with work that she felt was difficult. Moreover, should this student 
become stuck on a task, she would often bounce on her chair and 
shout loudly for help. She would walk out of the room if particularly 
frustrated. She was unable to display socially appropriate behaviours, 
although during tasks she would engage well with teachers (while 
bouncing on the chair). 
Attention: This student demonstrated much focused activity for 
periods of time.  On occasion, she would find the task(s) boring and 
stray from task (sometimes refusing to do the work).   
Work comprehension: This participant’s ICT skills were some of the 
best in the case study group, and she was able to work from sheets in 
an easy manner.  Initially (during the October and November 
sessions), however, she would struggle with some of the tasks and 
required another teacher (classroom assistant) in the class to help. 
Note: When this project was due to start, the teacher had to provide an 
option for this student to opt out.  Figure 20 on the page after this table, 
highlights this. 
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Peter 10 M 15 Peer interaction: This student found it difficult to communicate 
effectively.  He was not able to discuss his work with meaning, or to 
communicate what he was doing to others. 
Social behaviours: Generalisation of thought was difficult for this 
student and he worked quietly for long periods of time. When 
verbalising, he would speak in short sentences (sometimes only one 
word).  He would raise his hand for help, if needed. 
Attention: This student was able to focus for long periods of time, 
although not always on the correct task.  He did not complete many of 
the tasks.     
Work comprehension:  He would not often ask for help, even when 
he needed it.  However, he was able to complete tasks with some help.  
He would become confused and worried if he was asked to apply 
independent thought or to think beyond the task activity.   

Stephen 10 M 15 Peer interaction: He demonstrated limited interaction with peers, 
including limited initiation skills.  He was quiet and would often respond 
to others (including the teachers) by nodding or shaking his head.  He 
would often sit on his own in classes and during free time. 
Social behaviours: This student appeared to be fixated on various 
objects.  Throughout the observed period he would have many Scooby 
Doo characters lined up close to him on the table. He also liked 
Tweenies. He would always work quietly and ask for help appropriately 
(raising hand and asking for help). 
Attention:  As already mentioned, this student had fixation patterns 
that meant attention was, at times, focused.  It was noted that his 
attention could be on inappropriate activities.  He would often stray 
from task.   
Work comprehension: His classwork was focused and on task.  He 
would, however, work slowly and struggle to complete tasks 
completely.   
Note: It was reported by the teacher that this student had other 
medical issues (he had brain surgery when he was younger). 

Tony 11 M 16 Peer interaction: Although able to work in a focused way, he was not 
willing to interact with others.  When provided with a chance at the end 
of a session to play games or browse the Internet, this student often 
decided to finish the task assigned instead. 
Social behaviours: He would ask for help appropriately, if and when 
stuck on a task.  He would interact with his class peers and teachers 
often.   
Attention: His level of attention was good, and he was able to focus 
for long periods on tasks.  Overall a confident learner. 
Work comprehension: This participant showed independent learning.  
He was able to think in a focused manner (using the work sheets), and 
also able to extend his learning beyond. Being able to follow instruction 
was also an attribute displayed. He was able to communicate what he 
was doing and why – in other words, he could contextualise. 
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Ryan 11 M 16 Peer interaction: Interestingly, during “free time” he would always 
continue with his work, while others would surf the internet, watch 
video clips or play games. He seemed focused and dedicated to the 
work in the sessions. 
Social behaviours: He would ask appropriately for help. He would 
raise his hand on occasions, but otherwise ask loudly for support with 
his work.  This participant had problems initiating conversation and 
would often respond only.  He would elaborate well within this context.   
Attention: This participant was able to work in a focused manner for 
long periods of time.  In fact, he was dedicated to completing work, and 
would ignore many social opportunities in the class (talking during free 
time, for example). 
Work comprehension: This student had an ability to work quickly, and 
to complete tasks on time and with ease.  However, though he was 
able to complete the tasks, he was unable to deviate from the 
constraints of the tasks. When asked to make his own decisions, he 
would struggle. 

Sophie 11 F 16 Peer interaction: As with Ryan, this student had many typical 
interactions, and communicated effectively.  She would converse well 
with peers and talk to teachers.  She was well able to communicate 
with all of the class, and did so during many observed sessions. 
Social behaviours: This participant displayed several good social 
behaviours. She seemed conscious of her appearance, making 
references to the way she looked.  This participant demonstrated many 
‘typical’ social behaviours (e.g. facing people when speaking to them). 
She would always ask appropriately for help and support from the 
teachers. 
Attention: She would work quietly, with focus and attention.  
Work comprehension: She was able to work well, and to complete 
most tasks quickly and efficiently.  She was able to complete all tasks 
in the time provided, and often went to the extension task. 

Richard 11 M 16 Peer interaction: This student had many typical interactions.  He 
would initiate well, converse with both peers and teachers, and 
collaborate with tasks in lessons. 
Social behaviours: He would often speak loudly when seeking 
attention or help with his class work.  He would also mention and 
discuss content that was out of context with the lesson.  For example, 
he would loudly introduce football team names, football players and 
film actors – all at random intervals.  He was an active social member 
of the group, however.  He had a fixation – The Who and Roger 
Daltrey. This led him to dress in a similar manner, and quote songs 
and lyrics. 
Attention:  This participant demonstrated focused attention, although 
he would need to be kept on task (by the teachers), and would often 
ask for help. 
Work comprehension: His ability during ICT classes was good, using 
software well and displaying focus and attention. He could often 
complete a task. However, he would need support and help 
(scaffolding).   
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7.2.1 Summary of core characteristics and their implications 

The initial observations were carried out with the aim of ensuring familiarity with 

me to assess their ICT ability and finally to observe the behaviours of each 

participant in order to collect some information related to interactions within an 

ICT classroom context.  In doing so several key aspects can be drawn out.  

Firstly, it appeared that every one of the participants welcomed and accepted 

me within the classroom, at least there were no problems noted or observed 

(nor did the teacher mention anything to me).  The participants all welcomed me 

to their class very soon after arriving; for example when they saw me first thing 

(they would walk past me as we entered the classroom) almost all would say 

“good morning Nigel” and “hello Nigel”.  I was even asked by two of the 

participants on several occasions during the final three weeks of pre-study 

observations to help them with their tasks in the classroom.  Towards the end of 

this set of observations I presented and introduced the virtual world that was in 

development with a view to informing its design from the prospective user 

group. In other words the participants would list items and aspects they liked 
and others they would like to see included.     

The summary in Table, 10, also suggests that the behaviour of all participants 

was, on the whole, focused and on target.  It was reported that tasks were often 

followed, completed and in several cases an extension task started.  However, 

sometimes imagination, motivation or skills seemed to be lacking.  For example 

once the main class activity was completed the teacher always left 10-15 mins 

time at the end for the students to use the computers and Internet as they 

pleased.  However few of the students found it easy or natural to locate a task 

that strayed from what they did every week.  As an observation report suggests: 

“… [the students] used this time to look at a very similar applications as they did 

previous weeks (music, scooby doo, weather, etc)…” (Observation notes, 
Session 5, 21st January 2011).     

Only on a few occasions did the participants shout loudly (i.e. Richard; sessions 

15th Oct 2010, 19th Nov 2010), become agitated (i.e. Angela; 15th Oct 2010, 19th 

Nov 2010, 18th March 2011) or hit themselves (i.e. Chris; 15th Oct 2010, 18th 

March 2011).  The behaviour patterns suggested good self-control in addition to 
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the teacher, Miss Green, working closely with her students to explain 

appropriate ways to behave.  In relation to one of the students becoming 

agitated (Angela), Miss Green decided to ensure Angela was happy and sure 

she could opt out of the virtual world project.  Figure 23 highlights the process 

that Miss Green adopted; a short personal note to Angela.  This highlights how 

important understanding the individual needs to the students was.  Only through 

understanding the students as Miss Green did, was she able to intervene and to 

be sure that Angela was happy with the project on which she was about to 

embark.  In fact at one point, during week 2 of the case study, Angela did 

become frustrated and got up, knocking her chair over, and left the room 

unhappy. Carefully approaching Angela shortly after Miss Green convinced her 

to return to her computer and the case study, which she did; Angela did not 
demonstrate similar behaviour again at any other point throughout the study.      

 

Figure 23: A note for Angela confirming she could withdraw from the study at any point 
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7.2.2 Typically developing group 

This section briefly outlines some information related to the TDG, who attended 

the sessions at the University of Greenwich.  There were thirteen (13) in total 

who were all attending the same college in South-East London.  Table 11 below 
describes the TDG characteristics in a little more detail.  

Table 11: Overview of the characteristics of the typically developing group 

No. Participant17 Sex SEN status School year CA 

1 Mohammad Male None Further Education (FE) 18 

2 Michael M None FE 18 

3 Dale M None FE 19 

4 Morris M None FE 20 

5 Stewart M None FE 18 

6 Darren M None FE 17 

7 Simon M None FE 17 

8 Craig M None FE 18 

9 Brendan M None FE 17 

10 Josh M None FE 17 

11 Alfie M None FE 17 

12 Zack M None FE 17 

13 Lilly Female None FE 17 

 

The TDG had no reported Statements of Special Needs and they were aged 

between 17 and 20. The ratio of male to female was also lower within the TDG 

(TDG: 12:1; ASC group 3:1).  However, the status of special needs was 

obtained with fewer rigors; in other words the data are based on information 

held by the college, and this relies on the students themselves declaring to their 

college.  Therefore I treated this data with some caution.  Not that it mattered 

greatly as I intended the TDG to provide only an illustrative and descriptive 

comparison; more of an insight to how a group that might be considered ‘typical’ 

compared in their in-world interactions and dealings in a virtual world, to my 

main case study group with a diagnosis of autism.  A case study relies on 

multiple sources of data to provide different perspectives or lenses on the same 
                                                
 
17 All participant names are pseudonyms. 
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foci (in this case the use of a virtual world in classrooms).  In the example 

above, I am proposing the use of typically developing participants as one of 

these lenses that helps to interpret and make sense of the responses and 
actions of the autism group.             

7.2.3 During-study observations 

During the part of the study when the young people were using the virtual world 

I engaged with a series of observations, as detailed below in Table 12.  It was 

the intention of these sessions to capture various data, of which are 

summarised below in Table 12.  These are explained and justified in the next 
chapter, Chapter 8.        

Table 12: Details of case study sessions during the use of the virtual world, all with the ASC group 
apart from where highlighted (this was with the TDG)   

Week Observation time Observation 

length 

Session 

task(s) 

Friday 20th May 2011 11.00am – 12.30pm  90 mins 1* 

Friday 27th May 2011 10.05am – 10.40pm and 

11.00am – 11.45am   

35 mins and 

45 mins 

2* 

Typically Developing Group: 

Monday 6th June 2011 

Group 1: 11.00am –12.10pm 

Group 2: 1.20pm – 2.30pm  

70 mins and 

70 mins 

1, 2 and 3 

Friday 17th June 2011 10.05am – 10.35pm and 

11.00am – 11.35am   

30 mins and 

35 mins 

3* 

Friday 24th June 2011 9.30am – 10.35pm  65 mins 4 

Tuesday 28th June 2011 9.35am – 10.40pm  65 mins 5 

Friday 8th July 2011 10.00am – 10.30pm and 

11.00am – 11.35am   

30 mins and  

35 mins  

6 

Friday 15th July 2011 1.00pm – 2.10pm    70 mins  7 

Wednesday 20th July 2011 1.00pm – 2.10pm and 

2.40pm – 3.00pm   

70 mins and  

20 mins  

8 

 

Sessions 1, 2 and 3, as highlighted with the asterisk (*) in Table 12, were run 

also with the TDG (this was run on 6th June 2011 as the table highlights).  

However, only the first part (Student Computer Questionnaire) of week one was 

carried out with the TDG; the 2D avatar exercise in doppleme.com.  This was 

due, in part, to the time limitations of the day (the participants were only with me 
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for a limited amount of time) in addition to the slight age difference.  It was felt 

that as the TDG were older they might not need to use a 2D avatar design tool 

before embarking on the 3D virtual world; that they might have had more 

experience with computer use and therefore more able to navigate the interface.  

This assumption did in fact hold true, as the TDG showed no reduced level of 

being able to engage with the VW interface. 

Due to the time restrictions on the day, I was not able to provide as much time 

as I would have liked for them to complete the tasks assigned to them (avatar 

design, communication, meeting).  However, as they displayed a greater level of 

proficiency with the interface they were more able to complete tasks quickly, 
therefore they did complete the tasks assigned to them. 

 

7.3 Data collection 

The next section sets out a rationale for the types of data collected 

contextualised within the process and procedures of the case study.  Both 

process and procedures are explained with some detailed description leading 

into an overview of the data types gathered.  These are justified and 

contextualised in terms of how they were used. I also provide an overview of 

how each of the case study sessions were planned in terms of: content and 

objectives, methods used and research questions.  This then leads into a 

summary of findings from the initial computer use questionnaire (which can be 

seen in Appendix F) distributed to both the autism and typically developing 

groups as part of the first week case study session.  The purpose for these is 

explained, as are the changes made to the computer use questionnaire 
previously developed by Millen (2010).           

7.3.1 Processes and procedures: an overview 

The following section provides an overview of weekly case study activity, with 

the content, objectives and case study-data collected.  This is broken into a 

weekly schedule, devised in consultation with Miss Green.  The process of 

involving the teacher in the design of the study revolved around two key 

aspects; firstly the build-up to the study and secondly during the case study. I 
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met with Miss Green on four occasions before the case study to engage in a 

dialogue that included planning the type of questionnaires I would distribute, 

how the room would be laid out, and the nature of the weekly tasks.  We 

discussed how tasks would be structured including the accompanying hand 

outs.  The information that Miss Green provided proved to be invaluable and 

insightful.  For example, she provided guidance related to the clarity required in 

the hand outs in addition to the need for extension activities that several of the 

participants might need.  We also discussed what the virtual world might include 

from her perspective and how she imagined some of the students might react.  

As an example, Miss Green was aware of some of the students’ fascinations 

and felt it appropriate to consider embedding some closely related items into the 

virtual world.  Her rationale for this was that they would immediately find 

something to connect with in the virtual world.  I tended to agree, and felt it 

important for the user group to become familiar with either their avatar or the 
surrounding spaces (and social groups).                   

7.3.2 Data collected 

Data collected as part of my study included a broad range, as might be 

expected in case study method (Thomas, 2011; Gerring, 2007). Thomas 

suggests there are commonly used methods for collecting data including (but 

not limited to): interviews, accounts, diaries, group interviews, focus groups, 

questionnaires, imaged-based methods, measurements and tests, statistics and 

other numerical data.  By considering the potential data available to me, with my 

specific case study group, I decided to select the following types of data that 

would later be inspected as evidence to interpret what was happening (framed 
in the context of the research questions – see table 13).    

Data types gathered during my case study were as follows: 

1. Unstructured observation (see typed notes in Appendix D) 

2. Image-based and video-based clips (in-world and real-world activity) 

a. Avatars designed by participants 

b. Screen capture of in-world tasks 

c. Photographs of real-world interaction and activity 

3. Questionnaires (see Appendix E) 
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4. Conversation logs (in-world) 

Table 13: Research questions and data sources 
 

No. Question Data Sources 
1 How do users on the 

spectrum graphically 
represent themselves 
through the creation of an 
avatar? 

Avatars designed by the participants, observation 
reports, questionnaires.  Weeks 1 and 2 would be 
the primary sources of information, but analysis 
will be informed by the on-going activity in world 
(i.e. Did the participants change their appearance 
throughout the case study).  Avatar appearance 
would also inform this research question.  
Information relating to the number of changes 
and length of time customising their avatar will be 
presented and considered. 

2 What aspects of a virtual 
world do children with autism 
identify as useful for 
communicating – and why? 

Observation reports, questionnaires, in world 
activity, informal interviews.  Data would be 
reviewed across all weeks but primarily weeks 4, 
5 and 6.   

3 Will children on the autism 
spectrum use communication 
tools available within a virtual 
world, and if so, use them in 
a socially appropriately 
manner?         

Observation reports, questionnaires, in world 
activity, text chat records (across weeks 7 and 8), 
informal interviews.   Data would be reviewed 
across all weeks but primarily weeks 6, 7 and 8.   

 

Considering these in turn, firstly unstructured observations were selected 

because ontologically I do not believe, or accept, that the social world is 

viewable through a lens enabling the breakdown of social activity into 

quantifiable elements.  I took part in the sessions, I was in the situation; I was 

on the stage with the actors watching from within.  These are elements that 

Thomas (2011) identifies as an unstructured observation.  This is otherwise 

referred to as participant observation.  Moreover, I was interested in the 

situation as a whole (Thomas, 2011), rather than specific, pre-defined, parts.  

The manner in which I conducted the observations, however, was methodical 

and planned.  I knew which sessions I was observing in this way, how I would 

record them, and what I was looking for (this was directed by the weekly tasks).  

In other words I reflected on my experience and reported on what the 

participants did; with some notes related to what was said and done.  In framing 

my unstructured observations, and in circumnavigating some of the pitfalls of 



 143 

this data collection method, I adopted Thomas’s (2009) approach of including 

direct notes taken in the classroom in addition to my subsequent comments and 
interpretations of the situation and activities. 

Next image-based and video-clips will be justified and contextualised.  Again 

these would be used in an unstructured manner.  I was not planning to capture 

the entire session using video, then code this using, for example time coded 

intervals and ‘scoring’ against a pre-defined criteria (which falls into a structured 

form of observation), rather I concerned myself with trying to capture interesting 

moments as they arose; similar to capturing a photograph.  The video segments 

were short and often only happened 4-5 times per observation / case study 

session.  I agree with Thomas (2011) that image-based methods are 

appropriate for an illustrative case study.  For example by using video and 

image-based data methods I was able to capture moments and social scenes 

with a view to aiding my illustrative and interpretive case study.  This would be 

particularly useful and helpful, especially on in-world tasks and activity.  For 

example: social gatherings, avatar body positioning, methods of communication 

and avatar construction.  Images that would be central to part of the case study 

evidence are that of the avatar design by the participants.  This is of interest in 

addressing the research question of how people with autism represent 

themselves in virtual worlds.  I planned to capture the screen of my machine, of 

the in-world activity.  I intended to browse (walk, fly and chat with the 

participants) the island while the participants were going about their tasks, much 

as I would in the real world.  In collecting this information I was able to record 

several real-time conversations, adding to the conversation records (text-chat 

records) with some visual contexts and illustrations, an advantage of both 
observations and image-based methods (Yin, 2009).         

Questionnaires were utilised to gain an understanding of what the participants 

did and why.  I sought to collect and assess how the participants felt using the 

virtual world and asked them to account for their decisions and actions in-world.  

In addition to this I sought some factual information; i.e. “how many times did 

you communicate”, “with whom did you communicate”, “did you find it easy to 

communicate?”.  I provided almost entirely closed-question types on the advice 
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of the teacher, Miss Green, who felt some of the students, might worry with too 

many open-ended questions.  Therefore the questionnaires provided multiple 

responses to questions; asking them to pick the answer that best suited their 

feeling/response.  In addition I provided rating scale questions in the 

questionnaires prompting the participants to suggest how comfortable they felt, 

for example, doing a task (from 1: not very to 5: very).  Questionnaires were 

distributed, as Table 14 highlights, in sessions 1, 2, 3, 4, 7 and 8.  Each time the 

questionnaires were distributed at the end of the session, with the purpose of 

capturing the participant’s responses directly after their experience. Table 15 

provides a breakdown of the data types gathered, including questionnaires; 

Table 14 (below) provides some examples of the questions asked, with 

Appendix F providing the actual questionnaires distributed at the end of the 
sessions indicated in Table 14. 

Table 14: Examples of questions asked throughout the case study 

Weeks 1 and 2: You have been designing YOUR own avatar during this session.  I 
would like to ask you a few questions about this…. 

Question 1 What part of your avatar did you design first? 
• The head (including hair). 
• The body 
• The legs 
• The feet 
• Other (please write here what you did first 

Question 2 Thinking about Q1 - why did you chose to design that part of the body 
first? 

• It was the first on the list (when I started to edit my avatars 
appearance). 

• I like this part of my body best. 
• I though that it would be easiest. 
• Other - please write here... 

Question 3 Did you design parts of your avatar to look like yourself? 
• Yes I did 
• No I did not 

Question 4 Would you like to continue customising / designing your avatars 
appearance next week? 

• Yes I would 
• No I would not 

Week 3: You have been communicating with one another in the virtual world.  
I would like to ask you each questions about this experience…. 

Question 1 What was the first thing you did when approaching your class friend in the 
virtual world? 

• Wave at them (using the my avatars’ gestures). 
• Smile at them (using a facial expression through my avatar). 
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• Walk past them. 
• Spoke to them using text chat. 
• Nothing. 
• Other - please write here what you did first... 

Question 2 Thinking about Q1 - who communicated first? 
• I did 
• The other person did 

Question 3 Did you feel comfortable communicating with your friend using the virtual 
world? 

• Yes I did 
• No I did not 

Question	  4	   How easy was it to understand what you friend was talking about? 
• Very easy 
• Fairly easy 
• Quite difficult 
• Very difficult  
• Not sure 

Week	  4:	   You have been communicating with one another in the virtual world.  
I would like to ask you each questions about this experience…. 

	   Questions 1-4 the same as week 3 (to gauge a difference as they 
progressed from one week to the next 

Question 5 How much did you enjoy the task? 
• Very much 
• Okay 
• Not bad 
• Did not like it at all 

Question 6 Did you complete the task? 
• Yes I/we did 
• No I/we did not 

Question 7 Would you like to do the same task in real-life? 
• Yes I would 
• No I would not 

Question 8 How much did you use the communication channels (text chat/gestures)? 
• Lots (over 20 times) 
• Quite a lot (about 15 times) 
• Not too much (about 10 times) 
• Very little (about 5 times) 
• Not at all 

Week	  7:	   You have been using a virtual world over the last few weeks.  I 
would like to ask you each questions about this experience…. 

Question 1 Do you like using the virtual world? 
• Yes lots 
• Yes it is okay 
• Not bothered 
• Not very much 
• Not at all 
• Any additional comments? (Write below) 

Question 2 Would you like to continue using the virtual world in your class, like we 
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have been? 
• Yes I would 
• No I would not 

Question 3 If you were given the chance, would you like to use the virtual world at 
home? 

• Yes I would 
• No I would not 

Question 4 When you have been using the virtual world in class, the sessions have 
lasted just about an hour -- is this long enough? 

• Yes -- perfect 
• I would prefer longer 
• Not long enough 

Week	  8:	   You have been using a two specific rides (Spook house and Water 
Rapids).  I would like to ask you each questions about this 
experience…. 

Question 1 Which ride did you prefer? 
• Spook House 
• Water Rapids 

Question 2 Did you like riding them with your class friends? 
• Yes I did 
• No not really 

Question 3 Would you have preferred to go on the ride alone? 
• Yes I would 
• No I would not 

Question 4 Did you go back on the ride alone (after the first ride)? 
• Yes I did 
• No I did not 
• I did not go back on the ride at all. 

Question 5 Did you talk to your friends much? 
• Yes lots 
• Sometimes -- a little 
• Very little 
• Not at all 

Question 6 Would you have spoken to them if you were in the real world and at a fun 
fair? 

• Yes I would of 
• I might have done 
• Not really 
• No way 

 

Conversation logs were captured through the later case study sessions due to 

these being the times at which the participants were most comfortable and 

these were the tasks that elicited the greatest level of conversation.  Specifically 

I refer to weeks 6, 7 and 8 when the text chat records were captured and stored 

for each participant.  The reason for using these as a form of data provide 
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context as to what was said, how it was said, and to whom.  Through this data I 

was able to probe possible patterns of communication preference, and even the 

number of turns or interactions participants’ engaged, in addition to illustrative 

examples.  It will be useful to gauge to what level of interaction the participants 

displayed, and therefore what perceived use, for communication, virtual worlds 

are for this user group.  This data will provide useful measures for both 

quantitative (the number of interactions) and qualitative (types of interactions) in 

my analysis.  Furthermore, this data will provide a useful insight and therefore 

illustration of communication types and this remains the overarching ontology of 
this study, namely exploration and illustration. 

I would like to next draw attention and highlight the emphasis that the teacher, 

Miss Green, played in the co-design of the sessions.  Here Miss Green provided 

input to the types of activities and content for each of the weekly sessions. This 

follows the findings of Gunckel and Moore (2005) who suggest that inclusion of 

classroom teachers serves as “an important generator and judge of ideas that 

would not have been otherwise available” (p. 7).  In doing so two foreseen 

advantages could be realised; firstly the material presented to the students 

would have the benefit of teacher specific input (presenting material in ways the 

student would be more likely to accept).  Secondly, the teacher, through being 

involved would be able to see what the aims of the sessions were and therefore 

be more likely to help implement the aims of the sessions (Gunckel and Moore, 

2005).  But more than this I wanted to generate meaningful and purposeful 

interaction possibilities that would be aimed at the right level for the case study 
group; involving Miss Green was an important step in achieving this goal.   

We met on two occasions to discuss the plan I had developed.  Miss Green 

provided feedback and recommendations for changes.  These included the 

types of activities and how they could be structured for the students.  For 

example on presentation of the work sheets to accompany the tasks, feedback 

on keeping the objectives (and instruction) simple and clear was provided.  

Ensuring that steps were clear and easy to follow, well labelled (numbered), 

included examples and provided extension activities were all identified.  

Furthermore the addition of: “ask Nigel what to do next” was agreed and added 
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to the bottom of the task sheet.  This was to ensure students had some idea of 

how to ask for help if they completed the task.  This was a helpful suggestion 

from Miss Green, as it turned out on some occasions students did require 

assistance in what to do next, when they completed the task.  When this arose I 

provided some additional task to work on including joining another pairing of 

students, or to attend to a specific part of the Island (go to the market and 

collect items that they might use for cooking a meal, was one example).  

Therefore the input and feedback from Miss Green in the co-design of the 

sessions was both practically important (having an understanding of the 

students needs and learning preferences) and academically vital (to ensure 
tasks were challenging).   

Finally, ensuring an element of fun and possibility to use the virtual world for 

social endeavours could also be considered through co-designing with the 

teacher.  For example it was only through discussing the proposed activities 

and spaces in the virtual world, with Miss Green, that the idea of creating theme 

park rides was considered; the students would be visiting a theme park later in 

the term.  It was considered a good idea to include aspects they were both 

familiar with or that they would soon be using in the real-world; good because 

the students could experiment with various social conventions (waiting in-line, 
taking turns) in the virtual world before entering the real-life contexts.                 

7.4 Lesson planning and structure 

Having explained the rationale for selecting the methods of data collection, in 

the previous section, I will next provide an overview of the weekly case study 

activity and types of data collected. Throughout the process of observing and 

monitoring the students, it became apparent that lesson plans and ideas for 

individual case study sessions would be important.  Having undertaken a series 

of observations (thus ascertaining the skill levels and abilities of participants), 

and in consultation with both the teachers and participants, a series of sessions 

were developed.  These can be seen in full in Appendix C, and are summarised 
below, in Table 15.  
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Table 15: Session breakdown and the data collected as evidence 

Session/
week  

Content and objectives Methods used Research 
Question  

Week 118 
(20 May 
2011) 

Two parts: 
1. To complete the “student 

computer” questionnaire 
2. Introduction to the concept of an 

avatar, and designing an avatar 
using a simple 2D computer 
application: www.doppelme.com 

1. Completed “student 
computer” questionnaires 

2. Observation report 
3. Photographs 
4. Pictures of individual 

avatars 

1 

Week 2 
(27 May 
2011) 

Two parts: 
1. Introduction to Second Life 

interface and how to customise an 
avatar: then completion of this task 

2. Exploring the Island and interacting 
with each other and with objects 
(shops, zoo, fun fair, etc.) 

1. Completed questionnaire: 
related to experience of 
designing an avatar 

2. Observation report 
3. Photographs 
4. Pictures of individual 

avatars 

1 and 2 

Week 3 
(17 June 
2011) 

Two parts: 
1. Further introduction to 

communication tools and more time 
to personalise avatars  

2. Exploring the Island, interacting 
with one other and with objects 
(shops, zoo, fun fair, etc.), 
including how to purchase and 
interact with objects (i.e. 
food/drinks) 

1. Completed questionnaire: 
related to in-world 
communication 

2. Observation report 
3. Photographs 

2 

Week 4 
(24 June 
2011) 

Working towards a specific task, in 
pairs.  This was to help focus tasks 
and help students to get more from the 
sessions.  Sessions included: 
collecting details on animals at the 
zoo; meeting and riding on the 
rollercoaster; getting something to eat. 

1. Completed questionnaire: 
related to in-world 
communication 

2. Observation report 
3. Photographs 
4. Screen capture (video) of 

conversations and 
interactions 

2 

Week 5 
(28 June 
2011) 

Working towards a specific task, in 
pairs.  This was to help focus tasks, 
and help students to get more from the 
sessions.  Sessions included: 
collecting details on animals at the 
zoo; meeting and riding on the 
rollercoaster; going to get something to 
eat. 

1. Observation report 
2. Photographs 
3. Screen capture (video) of 

conversations and 
interactions 

3 

                                                
 
18 Weeks 1–3 were completed by both the ASC and TDGs. 
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Week 6 
(8 July 
2011) 

Working towards a specific task, in 
pairs (switched from the previous 
session).  This was to help focus 
tasks, and to help students get more 
from the sessions.  Sessions included: 
collecting details on animals at the 
zoo; meeting and riding on the 
rollercoaster; getting something to eat. 

1. Observation report 
2. Photographs 
3. Screen capture (video) of 

conversations and 
interactions 

4. Detailed conversation logs 
from session 

 

3 

Week 7 
(15 July 
2011) 

For this session, the students were put 
into two groups of four, and provided 
with less structure and more autonomy 
than in the previous three weeks.  
Tasks included: Log Flume and 
basketball areas. 

1. Completed questionnaire: 
related to thoughts on the 
virtual-world experience 

2. Observation report 
3. Photographs 
4. Screen capture (video) of 

conversations and 
interactions 

5. Detailed conversation logs 
from session 

6. Images of “favourite” parts 
of island 

4 

Week 8 
(20th July 
2011) 

For this session the students were put 
into two groups of four, and provided 
with less structure and more autonomy 
than with the first three weeks.  Tasks 
included: Coffee shop (ordering food 
and drink) and funfair activities (ghost 
house).  The tasks were rotated after 
30 minutes.   

1. Completed questionnaire: 
related to thoughts on the 
tasks (i.e. preferences of 
task) 

2. Observation report 
3. Photographs 
4. Screen capture (video) of 

conversations and 
interactions 

5. Detailed conversation logs 
from session 

4 

Week 9 
(22 July 
2011) 

This week’s session revolved around 
going to a real-world coffee shop.  

1. Observation report 
2. Photographs 
3. Audio of conversations and 

interactions 

N/A 

Week X 
(6 June 
2011) – 
Typically 
developin
g group 

This session involved exactly the same 
content as the sessions in weeks 2 
and 3 for the ASC group. 

1. Completed questionnaire: 
related to in-world 
communication and 
interaction  

2. Observation report 
3. Photographs 
4. Screen capture (video) of 

conversations and 
interactions 

1 and 2 

     

Thus far I have discussed the data types collected and a rationale for these.  In 

seeking the experiences of users the following types of data were considered: 

questionnaires, unstructured observations, image-based material and in-world 
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conversation logs.  These are each used to inform specific research questions 

in other words each data type offers material to inform a research question 

(Table 15 highlights this association).  Next I will provide information to a 

Student Computer Use Questionnaire, the purpose for using this and how I 

adapted an existing version of a previously developed Computer Use 

Questionnaire. 

           

7.3 Initial questionnaire 

Before the start of the case study sessions, a questionnaire was administered to 

both the ASC group and the TDG. This was modified from a pre-existing 

questionnaire developed by Millen (2010).19 Modifications made included mostly 

aspects related to the different context (Millen’s questionnaire was devised for 

games; the current study was focused around a virtual world).  For example 

question four of the original questionnaire asked, “How long do you play on a 

game?” (due to the original questionnaire seeking views on computer game 

play), whereas I modified this to read: “How long do you use a computer for?”.  

Similarly, question five asked, “How many games (and which ones) do you play 

on in this time?” and was changed to read: “What do you use this time on the 

computer for?”.  Another example included the change of context to the next 

part of question five (b) from, “Do you speak to people over the internet when 

you are playing games?”, to: “Do you use virtual worlds like Second Life on the 

computer?”.  An entire section related to the specific game, used by Millen in 

her study, was removed (related to feedback on the game played).  These 

completed the modifications made to the original questionnaire.  The changes 

were made to offer a more specific context to my study (e.g. using a virtual 

world rather than a game) and only made where this specific reference was 
evident.  

The questionnaire was intended to gauge levels of computer use and 

preferences regarding communication methods.  This would provide both an 

                                                
 
19 This refers to a questionnaire that Laura Millen provided permission to use and modify.   
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important insight to the types of computer-use each group reported, in addition 

to the preferences reported by ASC users (the focus of this study), compared to 

TD users. All of the ASC group completed the questionnaire, as did the TDG.  

However, three of the questionnaires returned by the TDG were incomplete, 
although some data was still used from these. 

While Section 9.1 provides an analysis of the data, highlighting differences 

between the ASC and TDGs, the following table (16) provides the details of 
questions asked with the possible options for responding. 

Table 16: List of questions asked from the Student Computer Questionnaire 

Q1	   What	  game	  systems	  do	  you	  use	  at	  home	  and	  what	  games	  do	  you	  play	  on	  them?	  

  PC	  

  X Box 
  Playstation 
  Wii 
  Nintendo DS 
  Sony PSP 
  Other 

  Q2  Using Computers? 
  I enjoy using a computer? 
  I use computers to help me to learn things for school 
  Computers are difficult to use 
  I like to play games on my own 
  I like to play computer games with other people. 

  Q3 How often do you use a computer? 
  Every day 
  2/3 times a week 
  Once a week 
  Once a month 
  Less than once a month 
  Not at all 

  Q4 How long do you use a computer for? 

  30 minutes 
  1 hour 
  1-2 hours 
  2-4 hours 
  More than 4 hours 

  Other 
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Q5 Internet and Virtual Worlds 
 A Do you ever play games over the Internet? 
 B Do you use virtual worlds like Second Life on the computer? 

  Q7 Which would you rather do? 
 A Talk to someone on the phone 
  Talk to someone in front of you 
 B Talk to someone on the phone 
  Talk to someone over the computer 
 C Talk to someone in front of you 
  Talk to someone over the computer 
 D Send text messages to someone over computer 
  Talk to someone over the computer 
 E Send text messages to someone over computer 
  Talk to someone on the phone 
 F Send text messages to someone over computer 
  Talk to someone in front of you 
 G See and hear the person you are talking to 
  Only hear the person you are talking to and not see them 
 H See and hear the person you are talking to 
  Only see the person you are talking to and not hear them 
 I Only hear the person you are talking to and not see them 
  Only see the person you are talking to and not hear them 
 J See and hear the person you are talking to disguised as a cartoon character 
  Only hear the person you are talking to and not see them 
 K Only see the person you are talking to and not hear them 
  See and hear the person you are talking to disguised as a cartoon character 
 L See and hear the person you are talking to disguised as a cartoon character 
  See and hear the person you are talking to 

  Q8	   How	  would	  you	  like	  your	  character	  to	  look?	  

	  	   Like me using a photograph 
	  	   Like a cartoon 
	  	   Look 3D 

 

7.4 Summary 

Chapter seven has provided detailed information on my case study group 

including the manner in which I became involved with them, how they were 

selected and leading to information about the participants themselves.  This 

included individual information related to both the autism and typically 

developing group, and in doing so highlights the distinct characteristics of my 

case study group (the ASC group) and provides important context which helps 
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to provide a rich description about the participants.  This chapter also detailed 

the data types and methods for data collection.  A breakdown of the case study 

was provided with specific reference to the timeframe, aims and targeted data.  

Finally, information about the initial questionnaire was presented.  Next I 

discuss the physical space (classrooms) and design of the virtual world; this 

brings about issues of technical concern and research undertaken in virtual 
worlds.       
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Chapter 8: Room layout and Virtual World design 
 

Introduction 
In terms of the location of the study, and a few more logistical details, the 

following chapter highlights the location, layout and the virtual world interface.  It 

is the aim of this section to provide a clearer picture of what the school looked 

like and to illustrate what the virtual world housed and how it appeared visually. 

The school has boarding facilities and all the participants were enrolled on this 

facility for 2 days a week throughout the school term.  The school cover all of 

the UK Key Stage Curriculum and have students from 5-18 years old.  From the 

age of 17 students enter Further Education and will be taught: functional skills, 

life skills, vocational skills, and personal development (in line with UK nationally 

defined curriculum). 

The classroom layout and setting was fairly standard; this is to say there were 

tables, seating and interactive whiteboards.  However the school had just had 

an extension built to the side of the main classroom.  From October 2010 – 

January 2011 the students were in a small and narrow classroom just off other 

classrooms.  This room had equipment along each wall meaning the students 

faced the wall when using the computers.  There was a printer and chairs.  

There was no whiteboard.  It could become noisy at times (and so could be 

distracting).  The room held all eight students each with a dedicated PC.  These 

had a keyboard, mouse, and several had joystick inputs and headphones.  

However, after January 2011, and for the duration of this case study, the 

classes were held in the new extension next to their ‘base’ room.  In here they 

used laptops, connected to a mouse and headphones (if needed/required).  

This room was larger than the previous room and bright in addition to being airy.  

The images below (Figures 24, 25 and 26) show the layout of where the case 
was conducted from January 2011 – July 2011.   
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Figure 24: A view from the far-end of the classroom 

 

Figure 25: Laptops and arrangement ready for the students during the case study 

 

Figure 26: The use of dividers to help separate some of the students to aid communication in the 
virtual world (described as “room 1” in Fig. 28) 



 157 

These images provide a means of contextualising the layout and setting.  It is 

also worth noting that the adjoining room was used when the case study 

started.  This was because the temptation for the participants to shout to each 

other (not using the virtual world to communicate) was too great.  So both 

rooms were used.  The adjoining room can be seen in Figure 27 below and a 

diagram of the room(s) layout can be seen below (Figure 28) with an indication 
of where the participants sat (each and every session). 

 

Figure 27: Adjoining room to the large classroom space (described as “room 2” in Fig. 28) 

 

Figure 28: Room layout across three-spaces in the school 
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As presented in the previous chapter, Second Life (a virtual world platform) was 

selected for use in this study.  This part of the thesis, however, seeks to deal 

with the ways in which design, modifications and communication can be used 

within this world.  Second Life provides a flexible way to design a virtual space 

(customised models can be imported or objects, buildings, etc., purchased).  It 

is flexible due to the fact one can either build content from scratch or purchase 

pre-modelled objects.  This means that, for this project, many items could be 

purchased and placed on the island.  This ensured a quick design phase and 

limited the concerns related to what the users might have wanted to see/use on 

the island.  For example there would have been significant time and design 

issues if all models were developed from scratch.  This would have incurred a 

significant amount of time and modelling expertise to design and develop.  Not 

to mention scripting the interactions onto various models and objects.  

Therefore being able to buy per-build/designed material was hugely beneficial to 

this project.    Initially the purchase of an island was negotiated and set up, in 

consultation with a specialist company Daden20.  Here a private island, called 

VIRTAUT, was set up with permission for 20 users.  The eight participants in 

this study in addition to myself (the researcher) and two teachers would finally 

represent these avatars.  Once purchased the island provided a blank canvas 

on which the requirements of the users could be either purchased or designed.  

These would be placed on appropriate parts of the island.  However before this 

stage the island itself could be modified.  A pre-modified version of the island 

can be seen below, Figure 29, with the completed and populated Island in 
Figure 30. 

By designing the island on A1 paper initially, I was able to plan the positioning 

and layout more flexibly and pre-visualise buildings, spaces and walkways.  

This was also shown to the participants and teacher for feedback and input.  

This led to the island being modified slightly (water inlets and the terrain, for 
example) as Figure 30 highlights.    

                                                
 
20 Daden are a company specialising in the design and coding of Second Life.  They helped to set up the 
space and provided safe and secure logins for specific users (students, teachers and researcher).   
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Figure 29: Initial Island set up; with no buildings or activities 

 

Figure 30: Final layout and configuration of the Island 

 

Developing these stages was, on reflection, most useful and meant that the 

time I spent positioning objects, models and items could be focused and based 

on user-centred information.  It also allowed me to accommodate input from the 

users from the outset.  It also emerged from this initial consultation that 

dedicated spaces and various ‘themes’ appeared. To be more explicit, and as 
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the next section will explain further, the island was split into various themes that 

emerged from the session when students were asked what they might like to 
see on the island.  These themes emerged as follows: 

1. Quiet space(s) 

2. Fun Fair and group activities 

3. Eateries 

4. Transport (train) 

5. Zoo / animal activities 

6. Central hub / information centre 

7. Market / shops 

In building the island, once areas were identified and space modified, the next 

stage involved purchasing or modelling objects that would occupy the space 

and allow for interaction and facilitate communication.  Items that were initially 
decided to be included by the students were: 

1. Burger restaurant 

2. Coffee shop 

3. Arcade  

4. Train and train station 

5. Relaxation hut 

6. Fun fair rides (bumper cars; roller coaster; ghost train) 

7. Underwater world 

8. Zoo, and animals 

These items were located mostly online and purchased. One of the main 

affordances Second Life offers is a large community of users who have built 

many objects (almost every object in the real world has a SL equivalent).  This 

has developed into an online “market place” where Second Life users can sell 

their pre-built objects.  Once purchased for a small fee the purchaser can then 

place the object on their space/island and modify further.  Therefore, this project 

developed its spaces and layout using pre-built objects while deciding where 

they might best fit in.  In other words the emphasis was not on the building of 
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the environment, but rather the selection and placement of objects.  The Figure 
below, 31 highlight the spread and location of the various activities. 

 

Figure 31: Location and spread of activities on the Island 

 

The following Figures (32-38) provide examples of the seven spaces created on 

the Island with a view to illustrate the look and feel of the Island.  Appendix O5 
provides a video ‘fly-through’ of the Island VIRTAUT.   

 

Figure 32: Examples of quiet places on VIRTAUT where users could be more secluded 
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Figure 33: Examples of fun fair and aspects to encourage group activities 

  

Figure 34: Examples of eateries on VIRTAUT, both inside and out 
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Figure 35: Examples of how the zoo area(s) appeared 

 

 
Figure 36: Examples of areas related to travel/trains 
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Figure 37: Space for learning about how to use Second Life “VIRTAUT” building 

 

 
Figure 38: Examples of market stalls and ice cream van 
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8.1 Designing and Testing VIRTAUT the Island 

In examining the role of virtual environments in a classroom, Crosier et al. 

(2002) put forward a framework as a recommendation for a suitable method for 

the design, development and evaluation of virtual environments for education.  

In developing this framework Crosier et al. argue that: “there seems to be a lack 

of attention given to what teachers actually want in terms of educational 

software” (p. 78).  They go one to suggest that one way to ensure that software 

will be “useful and usable” in the classroom is to involve teachers in the process 

[of design, development and evaluation].  In describing some lessons learned 

from their work the authors suggest that researchers and designers need to be 

aware of issues relating to the software that the school uses in the classroom, 

and that observations of students using the software need to be carried out to 

ensure useful, enjoyable and usable solutions are presented.  It could also be 

argued that for special educational settings observations need to be carried out 

during the pre-study planning to ensure that students are able to interface with 

the proposed software.  Furthermore, for software that requires an Internet 

connection, as the current study does, it is of vital importance to carry out 
extensive tests for bandwidth and access to various ports.               

I argue that a similar framework to that presented by Crosier et al. (2002) could 

be implemented in the design and integration of a virtual world within a 

classroom.  Some of the aspects identified by Crosier et al. were approaches 

taken by the current study. There was a similar process followed: the selection, 

design and development, and evaluation of the virtual world in a classroom 

context and issues came up that mirrored that of Crosier et al., while others 

were somewhat unexpected and might be appropriate to inform a revised 

version of Crosier et al.’s framework (within the current study’s context).  Thus 

this revised framework would be less suited towards bespoke virtual 

environments and more suitable for the integration of virtual worlds into schools 

for children with special educational needs (specifically ASC).  The main 

differences lie in the contextual considerations (design and development), the 

number of iterations needed (due to the nature of virtual worlds) and selection 

phase.   Furthermore, as the current study is not trying to provide a software 
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package to help teach a specific element of the curriculum, there was slightly 

less emphasis placed on teacher input.  This is not to say that such views were 

less considered, just not as many opportunities to develop input from these 
stakeholders were available in the current study.  

Table 17: Original framework (presented by Crosier et al. 2002) and the modifications 
proposed by the current study  

Crosier et al. (2002) Newbutt (2013): The current study 

Includes three phases of 
development (selection, design and 
development, evaluation). 

Includes four phases of development.  The same 
three as Crosier et al, with the addition of data 
analysis. 

Phase 1 considers VR and VE 
attributes and focus area selection 
(including teacher familiarisation) in 
a linear fashion.   

Phase 1 is developed to include VW features, 
technical consideration, VW analysis, classroom 
observations and questionnaires (leading to a 
recommended VW). 

Phase 2 starts with contextual 
considerations enveloping facilities, 
equipment, intended school use, and 
individual characteristics.  These 
lead to a storyboard and 
specification process, and then to a 
prototype VE informed by teachers, 
researcher and programmer.   

The modified version places importance of room 
space/layout, individual users needs, bandwidth 
and ports.  Specifications and initial designs are 
drawn from contextual issues leading to user 
input and development (involving the researcher, 
designer/team, teachers, technical support and 
the users/students.  From this point it is proposed 
a VW prototype if formed.   

Phase 3 (evaluation) proposes that 
the researcher and programmer 
review and develop the VE, 
alongside school-based evaluation 
and teacher review.  This produces 
an optimised version of the VE. 

Phase 3 in this model proposes a case study at 
the centre of process involving teacher and 
student feedback in addition to researcher and 
design input (review).  This iterative process then 
produces an optimised version of the VW.  

 An additional phase (4) is added in the 
developed model.  This phase is added as part of 
the formal study: data analysis.  Here data are 
validated and verified with a view the study can 
be completed and presented. 

 

During the development of the current project several issues occurred while 

additional stages of development and evaluation emerged.  In accordance with 

the framework proposed by Crosier et al. (2002) this study followed the same 

phases in the main.  Appendix K highlights the original framework proposed by 

Crosier et al. developed for the purpose of using virtual environments in 

secondary science (design, development and evaluation).  This study followed 
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similar phases while identifying additional contextual parts to each of the 

phases.  The differences will be discussed in following sections, before which 
an overview of the modifications/changes is presented. 

Differences between the model proposed by Crosier et al. and that of the 
phases developed by this study can be summarised as follows in Table 17. 

In addition to the modifications noted in Table 17, variations in process and 

detail were also noted – as this study was in a differing context and using a 

fundamentally different technology.  The comparisons between the work of 

Crosier et al. and the current study lie in the utilisation of virtual environment 

technology in a classroom and the fact this was a classroom based context.  

The implementation of a user-centred design and development also provide 

some similarities.   However, the virtual platform was different and this had 

implications on both the selection and design/development of the framework.  

This meant that some additions and alterations were noted in the context of the 

current study.  These are expanded on in the following sections Phase one, 
Phase two and Phase three. 

8.1.1 Phase one – selection  

The first version of the framework included virtual world features, teacher 

familiarisation and technical considerations.  These led to an analysis of virtual 

world platforms (as presented and discussed in Chapter 5) and in part informed 

in this phase.  Figure 39 highlights this first phase of development: Selection 

and discusses in more detail the other contexts such as classroom observations 
and teacher familiarisation.  

 

Figure 39: Phase one of process: Selection 
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As the current project progressed it was clear that classroom observations (and 

associated data) were needed to inform the choice of platform.  The reason 

these were included was in part to the nature of this study; design and use of a 

VW for children with special educational needs.  Without some analysis of 

user’s abilities and an overall understanding of the context, platform decisions 

would be difficult to make.  This case involved a user questionnaire, several 

observations, interviews with technical staff and teachers.  This, in conjunction 

with technical analysis of various platforms, meant an informed decision 

regarding the platform could be reached – thus, standing a better chance of 
successful classroom integration.     

8.1.2 Phase two – design and development  

This section of the Crosier et al. (2002) framework originally consisted of 

contextual factors linked to an initial design of the application concluding with a 

user-centred design process that included research, programmer and teacher 

input.  For this study, several layers were added as Figure 40 highlights.  These 

included similar contextual factors: facilities, equipment, intended use in school 
and learner needs.    

 

Figure 40: Phase two of the process: Design and Development 

 

Within the work undertaken in this study learner needs are seen as more 

appropriate than learner characteristics - as being able to operate a 

mouse/keyboard could be an issue for SEN learners.  However, as the 
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framework developed it became apparent that bandwidth21 and port22 issues 

were both vital to any successful integration of a virtual world.  Being able to 

identify bandwidth and port information, and test, both is as important as testing 

target machines in typical digital media development.  Further to this, being able 

to communicate with the Internet is also vital in running a VW.  To this end 

being able to have specific ports open become essential.  Within a UK context 

this will typically mean contacting a local educational authority (LEA) to 

authorise ports being opened.  In addition not only do the teachers inform the 

framework design and development stage, but students/users and technical 

support teams (school-based and LEA).  At this stage the VW can commence 
development with the parties mentioned, and iterations produce.   

8.1.3 Phase three – evaluation 

This section considers how the evaluation of the virtual world, in context, was 
undertaken (as seen in Figure 41).   

 

Figure 41: Phase three of process: Evaluation 

 

This section differs significantly from that of Crosier et al. (2002) in two ways.  

Firstly, the evaluation part of the Crosier et al. framework includes an iterative 

approach leading to an optimised version of (in their case) the virtual 
                                                
 
21 Bandwidth refers to how much data you can send through a network or modem connection.  It is usually 
measured in bits per second, referred to as “bps” 
22 A port is associated with an IP address of the host, as well as the type of protocol used for 
communication.  Some school systems in the UK close various ports to curtail Internet communication.  
Second Life uses very specific ports and needs to be able to access them within the school.  This project 
requested that some were opened to help ensure successful integration of Second Life.     
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environment.  However for the current study a continued feedback mechanism 

is proposed to insure a maximum level of user (and researcher) feedback 

informs the evaluation process.  This in turn leads to the optimised virtual world, 

that informs a forth, and final stage – data analysis.  In short the proposed 

framework considers input from teachers, students, and the researcher.  What 

this means is that for a revised model the input from various sources help to 

inform and develop an initial prototype.  It is from this stage that analysis and 

detailed case study notes can help to inform and validate the next iteration of 

proposed virtual world island (see Figure 42).  This will help optimise and 
facilitate user-centred approaches to this type of work. 

  

Figure 42: Final stage of the process: Data analysis 

 
8.1.4 Presenting a modified and contextually appropriate framework 

The following section describes and justifies three iterations of a modified 

version of the Crosier et al. framework each of which has each been adapted to 

reflect the approach of this current study.  The first version contains the same 

three phases but considers virtual world features and technical considerations.  

Section two is similar initially, as it takes into account (and values) facilities, use 

in school and individual learners.  However, some of these contexts are vitally 

different.  For example, individual user needs are considered, as are the room 

and space (as virtual worlds have different connotations).  Bandwidth and ports 

are also added here as a vital context for successful use of virtual worlds.  The 

contextual consideration is followed by a specification and, in the proposed 

revised version, initial designs.  This is due to the nature of virtual worlds being 

more than a simulation (as virtual environments could be classed).  Therefore 

the term “storyboard” is replaced with “initial designs”.  User-centred design 

processes are much the same, except they include users and a proposed 

design team; led by the researcher.  In the first iteration of this framework, 
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developed for this study, the main emphasis is on wrapping the teacher/school 

evaluation into a case study.  This is this used to inform the evaluation process 
and help to promote an optimised version of the virtual world.   

Moving to the second iteration of the framework developed for this study, the 

following were identified as part of the process: (1) contextual specific 

awareness in the selection stage; (2) rooming and space in the contextual 

considerations section of design and development; (3) that the proposed case 

study during the evaluation was inclusive of the researchers/design review and 

development.  The final presentation of the modified framework can be seen in 

Figure 43.  This final stage of development is maybe the most dramatic, in 

terms of changes and identified processes, and brings together all of the stages 
as a whole and shows linkages / interactions between them all.     

Phase one, by this point had been well developed, and was not modified in this 

iteration.  However phase two included an additional process between the 

contextual considerations and user input and development.  This was the Local 

Educational Authority (LEA), who was identified as a gateway to successful 

integration of a virtual world.  This was mainly due to the need for ports being 

opened and bandwidth being tested.  Only after this had been completed could 

the design be mapped out.  This is because no design decisions can be made 

until detail emerges of the port access and bandwidth speeds.  This data can 

help determine the level of detail and specificity of models used on the island.  

In this light it was also evident that the Technical Support Officer/Manger was 

also an important part to the user input and development of a virtual world.  

They held the key to requesting ports being opened and liaising with bandwidth 

providers.  Therefore both aspects were added (as they were vital) to the design 

and development phase.  The final phase (three) became phases three and 

four.  This was due to the recognition that data analysis played a part in the 

current study, and only once the data were presented, analysed and validated 

could the development of the virtual world be completed (at least in this 

context).  The final changes to phase three, however, were that the prototype 

became embedded as part of the case study.  The process of involving the 

users in the evaluation became evident with weekly questions and answers 
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including a formal evaluation processes (namely: questionnaires and in world 
chat logs).  

 

Figure 43: Proposed model of virtual worlds used in classrooms for young people with 
autism, based upon work of Crosier et al. (2002) 
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It was only from this case study methodology that it emerged a prototype was 

being created and developed.  Therefore this was included in the optimisation 
phase in which data analysis (phase four) would commence. 

To summarise, the design and development of a virtual world in a classroom for 

children with autism, is something that needs careful consideration, a process 

that is best tested, and one that should include all the stakeholders from the 

outset (if possible).  Building on the work of Crosier et al. (2002) was immensely 

helpful and has helped to provide a relevant foundation from which this work 

could build.  More than this, a revised and more specific model was proposed, 

with the specific context of this study in mind.  This allows future scholars to 

better understand, design and develop a virtual world in schools.  In other 

words, it is argued, that parts of this model could be applied to other school 

settings.  For example, the technical considerations and stakeholders would be 

the same across a variety of context, within a school.  Issues related to 

broadband, ports, classroom observations, technical support and evaluation 

could be applied to many, if not all settings trying to utilise a virtual world in a 

school.  Notwithstanding, the model proposed is specific to this study and 

therefore should be considered as such: potentially useful for developing a 

virtual world in a classroom for young people with autism.  Additionally, the fact 

this remains an emerging field means that the framework should be applied with 

caution, especially as future research evolves and technology may be deployed 
in different ways.           

 
 

8.2 The role of the researcher: Ethnographer?   

By becoming involved and having a presence in-world I will next briefly raise the 

issues of avatar/researcher roles and reflect on the roles my avatar might have 
had on the participants and their actions in-world. 

As highlighted already, I was part of the case study within the classroom, and 

researching within the case study seeking to carry out fieldwork with the 

participants rather than as some objective study of them (Thomas, 2011).  In a 

similar way I took the same approach, or methodological choice, when the 
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participants were in the virtual world represented through their avatars.  

Therefore I will elaborate on the choices made on my appearance in-world and 
the implications of my presence in this context.   

Firstly I wish to state that this project is not meant as an ethnography, nor did I 

intend it to be, but rather within the virtual world ethnographic methodologies 

could be applied.  Here I adopt and apply the notion of the researcher creating a 

researcher “self” in the form of an avatar (Martey and Shiflett, 2012).  I also 

consider, as Martey and Shiflett (2012: 107) do, the settings (within the virtual 

space) and avatars as a “powerful contribution to the development of social 

norms, group processes and identities”.  Therefore the role of spaces and 

actors must be considered, “even in research that does not seek to examine 
these specifically” (p. 107).   

In placing the research undertaken in the virtual world I consider the view, as 

Martey and Shiflett (2012) do, that ethnographic methodologies (not 

ethnography) apply to my study, namely; examining culture carried out in a 

defined field, requiring reflective and engaged observation.  Firstly considering 

the site of the research, and as identified in the previous section, there were 

several ‘parts’ of the island created.  It is important, as this research progresses 

to ensure contextualisation of setting is drawn into analysis of the interactions 

and communication in-world.  This is to say due consideration is given to 

participant perceptions and how they shape behaviour (Martey and Shiflett, 

2012).  In providing some questions we might consider, when engaged in-world, 

Martey and Shiflett’s propose: Do people chat more casually in a virtual park 

than in a virtual boardroom? Are some spaces read as more feminine or more 

masculine? Are certain styles or themes associated with one ethnicity more 

than others?  Before considering these aspects in relation to my study and 

design of in-world space I will next introduce the avatar that represented myself 
in this research study. 

8.2.1 Introducing Mellish Effingham the in-world researcher 

In conducting this research partly in-world I would like to explain who the avatar 

representing me was, their role in the research and my rationale for including 

them.  Turning to this final point first, and as Pearce (2009) and Martey and 
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Shiflett (2012) highlight: conducting research in virtual worlds often requires the 

creation of a researcher self in the form of an avatar.  This, within my project 

took two meanings: firstly in order to observe activity and behaviours (including 

communication dialogue) I would need to have a presence in-world; secondly to 

record this data my presence was required.  In identifying what role my avatar 

would play in the case study I adopted the “variants of research selves” 

proposed by Martey and Shiflett (2012).  Here they highlight three distinct roles 

an avatar in research project can take: the tool, the role and the prop.  I will 
next, having firstly introduced Mellish, elaborate on these roles.   

The Figures below provide a visual example of my avatar, Mellish Effingham, 

firstly as he appeared from weeks one-six (Figure 44) and secondly, as he 
appeared in weeks seven and eight (Figure 45).   

As Figures 44 and 45 illustrate Mellish was slim in build, 5” 11” in height, had 

dark short hair (slightly receded) with brown eyes.  His ethnicity is that of a 

northern European and he has slight stubble.  He wears, initially, a white rugby 

shirt with short sleeves and low curved neckline.  He wears a pair of light stone 

washed jeans, slightly flared and with turn-ups.  He has no footwear.  During 

weeks 7 and 8 Mellish changes and wears a deep-red v-neck jumper with long 

sleeves (this change is explained in section 8.2.5).  He now wears a pair of blue 

trainers.  His facial appearance and body shape/size stays the same throughout 
the case study.   

 

Figure 44: Mellish Effingham in appearance during weeks one-six 
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Figure 45: Mellish Effingham in appearance with a change of jumper and shoes in weeks seven 
and eight 

 

I designed Mellish with a view to representing how I looked in real-life.  This is 

evidenced through his height, type of clothing (jumper and jeans), stubble, and 

hairstyle.  Next I will outline the variants of the researcher self against the 

criteria proposed by Martey and Shiflett (2012), namely the tool, the role and the 
prop.       

8.2.3 Mellish, the tool 

During the in-world activity, and more so initially (weeks 1-4), the role of my 

avatar provided a mechanism for the participants to seek help.  In other words 

part of the role for my avatar was to help organise the in-world activities, and 
provide help if and when participants became stuck on a task. 

However, this role was not used as much as seeking support in the real world.  

Participants would ask for help in the real world rather than in the virtual world, 

although not exclusively.  For example when enquiring about how to hold an 

object (e.g. coffee) participants tended to ask in-person in the classroom; using 

in-world communication mechanisms for help seemed not to appeal.  However, 

there were times this did happen.  For example, during week four Sophie 

provided Richard with some very specific help in how to get into a bumper car 

ride: “If you right-click with your mouse and select ‘get in’ you will get in a 

bumper car”.  Richard followed this instruction and was thus helped by Sophie.  

Conversely, when looking for another participant, Angela would shout across 
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the room rather than use the in-world process of communication (text-chat).  

During week six, in another example, Angela asked: “Where is Tony, he’s gone, 

he just disappears” in the real world, when Tony walked off in the virtual world, 

and during the same week: “What are you doing here”, to me the researcher in 

the real world, when I approached her in the virtual world.  Further examples 

include real world exclamations reacting to what people in-world were saying.  

These included “Oh my god!” (Stephen; week six); “Chris, I don’t want you 
saying that word!” (Angela; week four); and “Chris!” (Richard; week six).    

In responding to issues requesting further information or help, participants 

would, on occasion use real-world communication to either ask for help or 

initiate conversation.  Unlike the findings reported in Martey and Shiflett  (2012) 

where they found in-world participants treated the ‘tool’ avatar (controlled by the 

researcher) as “a knowledgeable citizen of Adamourne on Wells [the virtual 

island]” (p. 119).  The current study is contextually different to that of Martey 

and Shiflett (Adamourne on Wells was an in-world puzzle game for university 

students) so the role of the researcher’s avatar would be considered different, 

however there was no evidence form the current study of suggesting that the 

inhabitants of VIRTAUT saw Mellish Effingham as a knowledgeable citizen.  

There were times, for example, participants were looking for buildings, but 
chose to ask in the real world rather than the virtual world.           

8.2.4 Mellish, the role 

In identifying a role for Mellish, I consider him to have been a facilitative 

character.  Unlike the work of Martey and Shiflett (2012) who chose to use their 

avatar in a narrative role (helping to provide information, in training as a 

detective, to complete the game), I selected Mellish to enable facilitation 

between the other avatars on the Island.  Therefore I would help to initate 

conversations, as questions, prompt for what they (other avatars) would do 

next, ask what they were doing and why.  Reasons for this were in part to 

extract some data as to what participants were doing in-world and trying to 

understand why.  Because of this less-structured and less ‘important’ role (it 

was more research-led than leading the narrative, for example) I found that the 

participants were more able to go off and complete their work in-world, with 
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some autonomy.  This is opposed to the findings of Martey and Shiflett, who 

suggested that “Vinny [the in-world avatar assuming the role] was still seen as a 

fully engaged member of the group who was, to our dismay, positioned as its 

leader” (p.119).  Perhaps the differences in the researchers’ avatars’ role were 

due to the nature of the tasks (being more challenging in the work of Martey and 

Shiflett) than the current study, or the focus of the study (the current study being 

more about exploring the views of people in virtual worlds).  Either way the role 

of Mellish was to facilitate (to prompt and ask questions), as the following 
extract from a text chat record highlights: 

Sophie: grr it got stuck 
Nigel (Mellish): Stephen jump in and try? 
Tony: Ah man 
Stephen: im scared 
Sophie: go on it next 
Sophie: please 
Tony: Who me? 
Sophie: yes…and me 
Tony: ok 
Sophie: it keeps getting stuck … and its annoying 
Nigel (Mellish): Stephen jump out and i will fix it.... Sophie and Stephen try 
and find the Basketball court?  
Sophie: ok 
Tony: Ok 
Nigel (Mellish): there are some shoes / trainers to try on there too 
 
(Text Chat Record; week 8) 
 

8.2.5 Mellish, the help/prop              

While acknowledging my role and presence on the island, VIRTAUT, and 

having both an active role and, in some cases, facilitation, I also wanted to be 

sure I was not over-engaging; after all I was aiming to observe, at some 

distance, behaviours and activities.  Therefore I decided to change my 

appearance partway through, albeit only very slightly (to wearing a purple 

jumper and shoes), with a view to creating this distinction in role/prop.  Although 

not going so far as Martey and Shiflett (2012), who changed their in-world 

‘research’ avatar to a robot (a robotic “unit) I only modified my choice of shirt 

and shoes.  I wanted to remain a source of help if need-be.  However, through 

changing my appearance during the case study I was able to make very subtle 
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changes to Mellish and thus attempt to change the in-world role, from help to 

prop; while remaining in ethnographic form.  The rationale behind the subtle 

changes was so I did not draw attention to myself, as changes to the ASC 

group proved to have an impact.  This was seen in another example when we 

introduced a teaching assistant during week eight and will be discussed in the 

next section.   

8.2.6 The role of the teachers in-world 

Within this case study there were two teachers; a lead teacher and a teaching 

assistant.  Miss Green, the lead teacher, assumed an avatar that she designed 

(prior to the case study weeks) from week four through eight.  The teaching 

assistant, Miss Elvery, was there most weeks in the classroom and assumed a 

predefined avatar (nnewbuttphd), in-world, during week eight only; one that I 

had used as a secondary avatar (for technical reasons).  The avatars used by 
Miss Green and Miss Elvery are illustrated below in Figures 46 and 47.       

 

Figure 46: Example of avatar nnewbuttphd, an avatar taken on by Miss Elvery in week 8 
 

Miss Elvery was only able to modify the avatar basically before the session 

commenced (adjustments to shirt, trousers and hair; although she adjusted the 

hair style and colour to how she appeared in the real-world) this avatar can be 

seen above: Figure 46.  The teaching assistant, Miss Elvery, was known to the 

students and often helped in their classroom activities on any typical day in 

school.  Miss Green’s avatar looked less like her in some ways; she had curly 
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hair and was not seen wearing glasses.  In addition she often had soft shoes, 
not bulky boots, as represented through her avatar.     

 

Figure 47: Miss Green's avatar used throughout weeks four-eight 

 

8.2.7 Defining the in-world research site 

Unlike the work of Martey and Shiflett (2012), the island design of VIRTAUT 

was not themed per se (Martey and Shiflett drew upon fantastical, highly 

mechanised version of Victorian England known as steampunk).  However, 

Martey and Shiflett do specify a reason for selecting their chosen theme; to 

evoke Sherlock Holmes, Jules Verne and Mary Shelley contexts, which fed into 

their research aims of a mystery game.  For my work, I selected no distinct 

theme, but rather considered an environment that would be light, bright, well 

spaced-out and reflect the real-world contexts the participants have been used 

to and might encounter in their day-to-day lives.  This was to ensure a close 

relationship between the virtual and the real.  However, I did want to push this 

notion slightly to expose the participants to the more fantastical affordances of 

virtual worlds and to see if the participants were more or less drawn to such 

spaces.  In this regard I created an underwater world and an abstract space 

called Cogs Town.  Other than these I sought to create buildings and objects 

that the participants might expect to see and interact with in real-life.  For 

example, and as discussed in the previous section, coffee shops, fun fair items, 

arcades, eateries and train stations were all included.  I shall next consider 
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these ‘areas’ in turn, providing examples, justifications and possible cultural 
interpretations.   

Quiet spaces on the island were as follows: Beach huts, swimming pool, 

visitor’s centre and sea-life under-water area.  These spaces and buildings 

would, in some ways, show consideration towards users with autism and for the 

group with whom I was working with.  A quiet space would provide a ‘virtual’ 

equivalent to what they had in their real-life context (in their class they had a 

quiet space to go to if they needed to have a ‘time out’).  Within this space in-

world, as in their real-life, it was kept neutral (in colour), well spaced out and 

included items usually associated with relaxing (palm trees, comfortable 

seating, sea view, calm noises).  Nothing about these areas was designed to 

elicit either gender specificity or communication interaction.  They were 

designed to remain quiet spaces.  Fun fair areas were included for two main 

reasons: (1) as the group were to visit a well-known theme park with rides; and 

(2) because they were requested by almost all of the participants.  Specific 

examples of these include the bumper car ride (Dodgems), water rapids ride, 

rollercoaster ride and log flume ride.  In addition to the justifications provided 

above each of the fun fair rides and activities would require a certain amount of 

group interaction and communication.  As an illustration one or more avatars 

could ride all of the rides/activities highlighted above.  Moreover, avatars could 

experience the ride together and share this enjoyment through gestures or text-

chat.  Therefore these activities were designed and used for this purpose; elicit 

communication and group activity.  By including a wide range of activities I felt 

that there would be something for all of the participants; that culturally the 

activities would not be read as more masculine than feminine (that they were 
neutral) or that there was any ethnic bias.   

Activities and objects were placed close to one another so participants could 

move between the fun fair as they might in real-life.  In contrast the eateries 

were positioned around the island.  Examples include the coffee shop 

(positioned between the log flume ride and visitors centre), an ice cream van 

and outside seating area (positioned next to a quiet area; the beech hut) and 

burger restaurant (positioned close to the arcade and next to the bumper car 
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ride).  These were scattered to provide opportunity to enter and leave at 

intervals as and when the participants decided to.  Examples of the eateries 

included something that resembled McDonald’s and what might be considered 

a typical example of a coffee shop.  Furthermore, the ice cream van and outside 

eating area was also similar to real-life examples.  No cultural inferences could 

be made into these objects in the virtual world as they each represented typical 

examples, ones that would be used in real-life by many sections of society 
regardless of age, appearance, race, sex or social class.   

 

8.3 Summary 

This section has presented an overview of the process taken in designing and 

embedding a virtual world (Second Life) into the school that was involved in this 

study.  In doing so a revised version of Crosier et al. (2002) framework is 

proposed (although not tested) and the layout of the classrooms explained.  In 

addition, clear illustrations are provided to show how the virtual Island was laid-

out and appeared to the participants in the case study.  The role of the in-world 

researcher, Mellish Effingham, is also introduced in this chapter.  This was to 

provide an acknowledgement that researching both in- and out- of the virtual 

world might have implications; I present this in an ethnographic context.  

Moreover, I expanded upon the Mellish and how he represented the tool, roll 

and prop (Martey and Shiflett, 2012). Within this I included discussion of the 

teachers in-world, their appearance and impact on the study of in-world 
appearance and behaviours.   

Next I will present results of the initial computer use questionnaire, adapted 

from Millen (2010).  These provide a useful insight to the manner in which the 
ASC and TDG reported using computers.         
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Chapter 9: Initial Questionnaire results 
 

Introduction 

Having set out the structure of the weekly sessions and justified the data 

sources, I will next present a summary of findings from the initial computer use 

questionnaire.  Several minor changes were made to this questionnaire that 

were previously discussed. These data are presented as percentages, both for 

the ASC group and the TDG, and patterns are presented. In addition, and in line 

with the approach taken in this thesis, interpretations are then made based on 

the data rather than statistical analysis identifying significant differences. It is 

patterns, rather than statistical data that concern this analysis.  These patterns 

are examined, with a view to focusing on the most interesting and relevant 
themes that emerged. 

 

9.1 Initial Questionnaire results 

The initial computer-use questionnaire captured users’ preference to the ways 

they use computers and how they consider both computer forms of 

communication (CMC) and face-to-face communication.  The purpose for 

capturing this data was mainly to evaluate any differences between the two 

groups of young people (with ASC and typically developing); with a view to 

understanding and contextualising the ASC groups’ data. The figure below 

(Figure 48) provides an overview of the data collected from this questionnaire.  

What follows is a presentation of data and followed by discussion of the most 
interesting differences between the TD and the ASC groups.       

In response to the first question, on favoured game systems, the typically 

developing (TD) group highlighted a preference for the PC and X-Box, 

compared to the ASC group who favoured Wii and Nintendo DS (see Figure 

49). The DS is a handheld device and the Wii is an interactive and tactile device 
(with a handheld input ‘wand’).   
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Figure 48: Initial questionnaire results for both TD and ASC groups 
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This highlights, potentially, an interesting pattern among the ASC group for 

devices that are user-friendly and social by nature (DS and Wii). The Wii, for 

example, can be used collaboratively (within teams), interacted with through 

natural motions and even used to communicate expression in Second Life 

(Pearson and Bailey, 2007; Sreedharan et al., 2007).  Interestingly, Lindley et 

al. (2008) highlight that levels of social interaction can be increased through the 

use of Wii remote controls, stating that: “… social behaviour is more fully 

afforded and levels of engagement increased through the use of a controller 
that supports natural movements” (p.514).  

 

Figure 49: Question 1 responses: "What game systems do you use at home and what games do 
you play on them?" 

 

The popularity of using a computer or playing “video games” among people with 

learning disabilities is supported by data presented in studies carried out in the 

US (see: Mazurek and Engelhardt, 2013; Carey et al., 2005). Carey et al. (2005) 

found that a high proportion of users with “intellectual disabilities” reported using 

both “computers and video games on a regular basis” (41% and 37% 
respectively) (p.326). The TDG rated the Wii device as fourth favourite. 
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Question 2 asked about enjoyment of using a computer, what computers are 

used for and do they play games on a computer (with or without friends). As 

Figure 50 highlights the entire TDG reported “enjoy[ing] using computers”, 

compared to 7 out of 8 of the ASC group. Moreover, 3 of the 7 ASC 

respondents reported that computers are difficult to use, compared to none of 

the TDG.  When it came to liking “playing computer games with other people”, 4 

out of 7 of the ASC group reported “yes”, with 2 stating “no” and 1 “not sure”.  

The TDG reported “yes” 14 times, and once “no”.  Therefore, a more social and 

sharing characteristic were reported by the TDG in relation to this question.  

Overall, for question 2, the group with ASC were more likely to report “not sure” 

than the TDG (who did not use the “not sure” option at all) and reported finding 

computers difficult to use.  The ASC group reported being less likely than the 
TDG to use computers to help them learn things at school. 

 

Figure 50: Responses to Question 2; exploring the role of computers in the participants’ lives 
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In terms of length of time and frequency of computer use (questions 3 and 4) all 

of the TDG reported using a computer either once or 2–3 times a week, 

compared to 5 out of 8 for the ASC group. The entire ASC group reported using 

a computer at least once a week, however.  Asked how long they used the 

computer for, seven of the TDG reported using a computer for 1–4 hours, while 

the remaining 4 replied that they used it for more than 4 hours.   

This compared to the ASC group, who reported using a computer for shorter 

periods.  Three replied that they used a computer for 30 minutes to 1 hour, one 

used it for 1 hour and the remaining 4 used a computer for more than 4 hours.  

This suggests either that perhaps some of the ASC group had limited access to 

a computer, or that their attention for using a computer (playing games, 

emailing, etc.) was less sustained.  Data related to the ASD and TDGs are 

concurrent with those of Mazurek and Engelhardt (2013), who found that the 

mean time for using a computer to play games (for ASC participants) was 2.4 

hours per day.  The current study reports a figure of 2.3 hours as an average 
across the eight ASC participants and 2.5 hours for the TDG.   

When asked how time was spent on a computer, the ASC group identified 

email, YouTube23 and online activity mostly.  One suggested they used it for 

playing games; another for watching videos; and listening to music also came 

up.  On the other hand, the TDG used key words like socialising, online chat 

and Facebook.24 No similar activity was reported by the ASC group.  However, 

the TDG mentioned email, online, YouTube and gaming too.  This information 

shows that the participants with ASC reported less use of social media on 

computers compared to the TDG.  They utilised computers for more passive 

activities, such as watching videos and listening to music. The TDG, by 
contrast, reported that they used computers largely for social activities.   

Question 6 asked about communication preferences.  It included 6 questions, 

which are summarised below in Table 16, with the responses (as percentages) 

                                                
 
23 YouTube is an online social video-sharing website   
24 Facebook is a social networking website launched in 2004.  Users create personal profiles and connect 
with friends and can exchange messages and comment on photographs.   
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from both groups.  Each question had one of two possible preferences that 
could be selected.  These are sectioned out by using blocks of colour.  

Table 16: Responses to question 6 – preferred channels of communication 

Question	  6	   TDG	  	   ASC	  Group	  
Talk	  to	  someone	  on	  the	  phone	   0%	   25%	  
Talk	  to	  someone	  in	  front	  of	  you	   100%	   75%	  
Talk	  to	  someone	  on	  the	  phone	   50%	   63%	  
Talk	  to	  someone	  over	  the	  computer	   50%	   38%	  
Talk	  to	  someone	  in	  front	  of	  you	   100%	   100%	  
Talk	  to	  someone	  over	  the	  computer	   0%	   0%	  
Send	  text	  messages	  to	  someone	  over	  computer	   33%	   25%	  
Talk	  to	  someone	  over	  the	  computer	   67%	   75%	  
Send	  text	  messages	  to	  someone	  over	  computer	   25%	   13%	  
Talk	  to	  someone	  on	  the	  phone	   75%	   88%	  
Send	  text	  messages	  to	  someone	  over	  computer	   8%	   25%	  
Talk	  to	  someone	  in	  front	  of	  you	   92%	   75%	  

  

These results show that the participants with ASC had a greater preference 

than the TDG for phone communication, and were less likely to report using a 

computer to communicate, given the choice.  Speaking to someone in person 
was always more preferred by the TDG than the ASC group. 

These data support a view that users with ASC tend to report a preference to 

use computer-medicated communication (CMC) methods rather than face-to-

face (see: Benford, 2008) or a phone compared to direct human interaction. 

Interestingly, there is a lack of evidence of users’ views in this area – although it 

is established that CMC can be of benefit to users with ASCs, little research has 
explored users’ views and perspectives on this communication type. 

The next set of questions (Question 7) asked about preferences in 

communicating with someone via a computer.  The results are summarised in 
Table 17, below, with responses from both groups. 

Here, the ASC group were more likely to report a preference for only hearing a 

person, rather than hearing and seeing them, in a communication exchange.  

The ASC group also reported a greater preference than the TDG for seeing and 

hearing the person they are talking to disguised as a cartoon character, rather 

than only hearing them.  There was a similar pattern to the next question – the 

ASC group reported a greater preference for seeing and hearing the person 
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they are talking to disguised as a cartoon character, rather than only seeing 
them. 

Table 17: Responses to Question 7 – preferred channels of communication 

Question	  7	   TDG	  	   ASC	  Group	  
See	  and	  hear	  the	  person	  you	  are	  talking	  to	   83%	   75%	  
Only	  hear	  the	  person	  you	  are	  talking	  to	  and	  not	  see	  them	   17%	   25%	  
See	  and	  hear	  the	  person	  you	  are	  talking	  to	   75%	   100%	  
Only	  see	  the	  person	  you	  are	  talking	  to	  and	  not	  hear	  them	   25%	   0%	  
Only	  hear	  the	  person	  you	  are	  talking	  to	  and	  not	  see	  them	   67%	   86%	  
Only	  see	  the	  person	  you	  are	  talking	  to	  and	  not	  hear	  them	   33%	   14%	  
See	  and	  hear	  the	  person	  you	  are	  talking	  to	  disguised	  as	  a	  cartoon	  
character	   58%	   71%	  
Only	  hear	  the	  person	  you	  are	  talking	  to	  and	  not	  see	  them	   42%	   29%	  
Only	  see	  the	  person	  you	  are	  talking	  to	  and	  not	  hear	  them	   25%	   14%	  
See	  and	  hear	  the	  person	  you	  are	  talking	  to	  disguised	  as	  a	  cartoon	  
character	   75%	   86%	  
See	  and	  hear	  the	  person	  you	  are	  talking	  to	  disguised	  as	  a	  cartoon	  
character	   25%	   29%	  
See	  and	  hear	  the	  person	  you	  are	  talking	  to	   75%	   71%	  

 

Question 8 asked about visual representation of avatars. The ASC group was 

less sure overall about their responses, but were still more likely to prefer 

cartoons and photos than the TDG, as Figure 33 highlights.  The TDG showed a 

stronger preference for 3D images, both compared to the ASC group and to the 
other available options (photo and 2D cartoons). 

Data in Figure 51 show that the TDG and ASC groups are, in some ways, 

similar in their preferences in computer-mediated communication, and that their 

patterns of use are comparable.  This said, any question that provided an option 

other than face-to-face communication was more greatly preferred by the ASC 

group than the TDG.  So, while computer use and game play was fairly similar 

across both groups, the ASC group had more preference for communication 

that did not involve direct face-to-face contact.  Furthermore, questions that had 

a “not sure” option would be selected more often by the ASC group a member 
of the TDG only chose this option only once.  
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Figure 51: Responses to questions8; visual representation preferences 

 

9.2 Key findings on the use of computers for personal and 
educational use 

In summary, some key findings on computer-use patterns and preferences, 

based on the data obtained from the questionnaire distributed, include a 

preference for participants with ASCs using computer platforms that are 

considered social and intuitive to use (i.e. Wii and Nintendo DS).  This 

preference was compared to typically developing participants who suggested a 

preference for PCs and Xbox systems.  Another key finding is that of time spent 

using computers; users with autism reported using computers for shorter 

periods that TD users.  During this time preferences for playing games with 

others was more positively reported in the TDG.  The ASC group reported less 

preference to playing a game with other people than the TDG.  The role of the 

Internet for the participants with autism was less about social activities and 

more about finding information, whereas the TDG reported the use of varied 
social networking activities online.   
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Given the choice, users with ASCs tended to report shying away from talking to 

a person face-to-face, and indicate a preference for using a phone or computer 

to communicate.  However when engaged with face-to-face communication 

seeing a person was preferred to only being able to hear them; this was similar 

for the TDG.  However, TD users were more comfortable using a computer to 

communicate compared to the ASC group. 

Finally ASC participants indicated a preference for communicating via a cartoon 

(2D) character; an avatar.  This was a preference expressed over both a 

realistic photo of themself or a 3D character.  This finding was almost the 

inverse of what the TDG reported; they would prefer to see themselves as a 3D 

character.  Furthermore when reflecting on aspects related to self-awareness 

the ASC group responded more so to the “not sure” option, compared to the 

TDG.  However, these patterns are noted cautiously due to the small number of 

participants.  In addition, caution should be applied in terms of the patterns and 

interesting differences presented above in so far as they could be linked to 

chance deviation, as no statistical comparisons were made.  While this was not 

the intention, the data above should be viewed in light of this limitation of the 
data analysis.           

 

9.3 Summary 

This chapter sought to provide a rationale of the data types collected and a 

sound justification for selecting these sources.  In this regard I identified several 

possible sources (including Thomas, 2011), and through considering ontological 

and epistemological perspectives in the previous chapter, was well placed in the 
selection and justification of data collection methods. 

In addition this chapter presented and described some of the key characteristics 

of computer use patterns for both typically developing users and users with 

autism.  In doing so it was found that the young people with autism reported a 

greater preference for social and intuitive platforms (Wii and Nintendo DS, for 

example), reduced preference for face-to-face communication, less comfort in 

using a computer to communicate and a greater preference for a 2D character 
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as a visual representation.  These were all by comparison to a typically 

developing group of similar young people.  While the age match was not entirely 

comparable (mean CA age: ASD = 15.5; TDG = 17.7) and the ‘typical’ status 

unconfirmed, this chapters’ findings suggest through questionnaire analysis that 

the participants with autism differed in their preferences towards game console 

use and what they reported using computing activities for.  This indicates that, 

in concurrence with Newton et al. (2009) where Blogs used by people with ASC 

contained less wordage linked to social factors; one might conclude that 

through the terms expressed in relation to question five: “what do you use this 

time on the computer for?”, as being less associated with social factors 

compared to the TDG.  This evidence suggests a valuable insight to how the 

two groups might in fact use a virtual world in this study; as social factors tend 

to be less reported by the ASC group, it could point toward a less social 

dynamic occurring in a virtual world.  With this in mind, the next chapter sets 

about examining research question one – firstly, examining data on 2D avatar 

design, followed by 3D avatar design, and then discussing communication 
mechanisms in virtual worlds used by young people with autism. 
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Chapter 10: Representation of self through avatar 
customisation 
 

Introduction 

Chapter 10 presents images of avatar design as data in conjunction with 

questionnaire results.  The images of avatars are described following 

Manninen’s (2003) criteria for avatar design, and include versions of both 2D 

and 3D avatars designed.  Questionnaire data are presented as numbers of 

participant responses.  Both the images and questionnaires are contrasted 

(between the ASC and TDGs).  This chapter also addresses communication in-

world, and the aspects identified as useful by the participants. Again 

questionnaire data are examined. This is triangulated with qualitative data 

examining conversations with participants in-world (text chat records from 

weeks 6–9).  These conversations are selected on the criterion that either the 

teacher(s) or researcher asked questions of participants related to 

communication methods, or participants discussed the use of communication 
tools in the virtual world. 

This chapter question addresses the representation of self in a virtual world.  

Specifically, the research questions addressed in this chapter are: (1) how do 

users on the spectrum graphically represent themselves through the creation of 

an avatar? and (2) what aspects of a virtual world do children with autism 
identify as useful for communicating – and why?   

This section relates to the framework within the context of evaluation and data 

analysis (Phases 3 and 4).  Both these phases wrap around the research 
questions in addition to on going design and development of the VW.   

10.1 Measures 

These research questions drew upon data from several methods.  Firstly, a 

comparison between visual representations of self in a 2D and a 3D 

environment, for the ASC and TDGs, was considered.  Observation reports 

were used in support of questionnaires extracting views and reasoning behind 

specific avatar-customisation decisions.  Considering data across the entire 
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case study became important for this specific theme – data from several other 

weeks of the case study were considered and incorporated to the results and 

discussion in this chapter.  Data from Session 7 (Question 7) are presented and 

discussed, as are other opportunities for avatar customisation throughout the 

case study. Undertaking such an approach meant that data used across the 

timeline of the study was considered and applied to this research question. In 

assessing the appearance of an avatar criteria drawn up by Manninen (2003) 

are considered appropriate and align well with the information that the 

descriptive sections seek to highlight.  Manninen identifies six key “interaction 

forms”, areas important in avatar design in collaborative virtual environments: 

(1) clothes; (2) physique; (3) hair; (4) adornment; (5) face and skin; and (6) 

equipment.  These will frame the discussion on avatar design by the 
participants in this study. 

 

10.2 Process 

Sessions at the beginning of the case study were designed to provide an 

opportunity for participants to spend time customising their avatars. Design of 

an avatar is the initial step when entering any virtual world.  These sessions are 
outlined in Table 18, below. 

Part two of week 1 involved a session in the classroom with the ASC group 

only, with the aim of introducing the concept of an avatar and representation of 

oneself through graphics on a computer. A 2D online application called 

doppelme was used (www.doppelme.com; see screengrab below, figures 52 
and 53).   
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Table 18: Details of the sessions to be used for analysis in the first research theme 

Session/ 
week  

Content and objectives Data type collected Group(s) the 
data were 
collected 
from  

RQ 

Week 1 (20 
May 2011) 

Two parts: 
1. To complete the “student 

computer” questionnaire 
2. Introduction to the concept of 

an avatar, and designing an 
avatar using a simple 2D 
computer application: 
www.doppelme.com 

1. Completed “student 
computer” 
questionnaires 

2. Observation report 
3. Photographs 
4. Pictures of individual 

avatars 

ASC and TDG 
(with the TDG 
only the first 
part was 
completed) 

1 

Week 2 (27 
May 2011) 

Two parts: 
1. Introduction to Second Life 

interface and how to 
customise an avatar: then 
completion of this task 

2. Exploring the Island and 
interacting with each other 
and with objects (shops, zoo, 
fun fair, etc.) 

1. Completed 
questionnaire: related to 
experience of designing 
an avatar 

2. Observation report 
3. Photographs 
4. Pictures of individual 

avatars 
 

ASC and TDG 1 and 
2 

Week 3 (17 
June 2011) 

Two parts: 
1. Further introduction to 

communication tools and 
more time to personalise 
avatars  

2. Exploring the Island, 
interacting with one other 
and with objects (shops, zoo, 
fun fair, etc.), including how 
to purchase and interact with 
objects (i.e. food/drinks) 

1. Completed 
questionnaire: related to 
in-world communication 

2. Observation report 
3. Photographs 
4. Some video clips 
 

ASC and TDG 2 

 

 

Figure 52: Screen shot of doppelme, the application used to create and customise 2D avatars 
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This was chosen as it is simple to use (the user simply clicks buttons to change 

parts of the body and face), and as most parts of the avatar could be modified 

(including the expressions, eyewear, shoes, hair, eye detail and clothes, facial 

hair and eye lashes).  Accessories (e.g. coffee, football, baseball bat, guitar, 

cat, dog) were not available to the free-to-use version of the software we were 

using.  Body shape was an aspect of the avatar that could not be modified, 
although types of clothes could be added.   

 

Figure 53: How the main interface appears when customising an avatar 

 

Importantly, doppelme ran on all classroom machines, the bandwidth needed 

was manageable and the school’s firewall allowed access to the site (other 

software, i.e. www.planetcreation.co.uk, http://avatarmaker.net, would not work 

on the schools’ firewall or needed some element of install).  Finally, doppelme is 

free to use and contains no advertising or other inappropriate material, 

moreover no login or sign up is required.  Some examples of what could be 
achieved using this software are highlighted in Figure 54. 
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Figure 54: Example avatars that can be produced with doppelme (taken from the doppelme 
website) 

 

Using doppelme provided an opportunity for the group to become comfortable 

with using a computer application to customise avatars.  The focus of the 

session was on developing avatars that the students felt represented 

themselves, and on identifying aspects of the body that they could, and wanted 

to, customise.  Data presented from this part of the study include analysis of a 
questionnaire, observations (experience report), and the final avatars created. 

The following Table (18) provides an overview of what questions were asked. 

Table 18: Overview of the questions asked of the ASC participants about their 2D avatar design 

Q1 What part of your avatar did you design first? 
Q2 Thinking about Q1 - why did you choose to design that part of the body first? 
Q3 Did you design parts of your avatar to look like yourself? 
Q4 Would you like to continue customising / designing your avatars appearance next 
week? 
Q5 What parts of your avatar did you design to look like yourself? - tick as many as 
are relevant 
Q6 Would you say that the face of your avatar looks like you? 
Q7 How much would you say your avatar looks like you? 
Q8 Why do you think your avatar looks like you?  
Q9 What would you continue to change about your avatars appearance? - tick all that 
apply 
Q10 Would you imagine that your friends or teacher would recognise your avatar as 
you? 
Q11 You and your avatar’s name... 
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10.3 Results and discussion 

The initial session with doppelme involved using this simple tool to create 2D 

avatars that the participants felt represented them. Table 19 highlights how the 

default avatar appeared, with a brief description and example of what could be 

included, while Table 20 shows the avatars that were produced by the ASC 

group, alongside some analysis on their look and style. The question, “your 

avatar’s name”, was asked in the questionnaire distributed (Question 11; see 

Table 18, above) following the session, and these names are also included 
below. 

Table 19: Default avatar presented to users when they start the program doppelme 

Student 
ID and 
gender 

Avatar 
representation 

Avatar 
name 

Look and Style 

Default 
avatar 

 

N/A Default half smile with a t-shirt and trousers.  
No colour or specific design.   
 
Clothes: None (default jumper) – could 
include: tops (i.e. shirt, jumper, vest) or 
bottoms (i.e. trousers, shorts, skirt, pants) 
Physique: Short, narrow 
Hair: None – could include: straight, curly, 
cropped, long short; all coloured  
Adornment: None – could include: glasses, 
for example 
Face and skin: White skin, oval face, wide 
eyes, tiny nose and slight smile.  Eyebrows 
are relaxed and straight – could include: skin 
colour, eye colour, and gender.  
Equipment: Not applicable in the free 
version of the software 
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Table 20: Week 1 -- the avatars that the participants designed and identification of their 
appearance (aligned to Mannien's criteria), except equipment 

Chris 
(male) 

 

Teeeeee
eeeeeee
eee 

Clothes: Seemingly woman’s attire.  
Black blouse with white frills.  Shoes 
are pink woman’s shoes with mid-high 
heels.   
Physique: Short, narrow 
Hair: None, seemingly, as the avatar is 
wearing a hat.  Hat is of a beany style.   
Adornment: None 
Face and skin: Light-pink skin, oval 
face, eyes have been made to appear 
as if they are squinting/narrowed and 
are coloured grey.  Eyebrows are 
pointing up towards the centre 
(surprise/shock).  Blue beard and 
moustache. Mouth is straightened. 
Background Imagery: A street scene 
at night.  

Angela 
(female) 

 

Note: 
This 
participa
nt did not 
specify a 
name for 
her 
avatar 

Clothes: Off-the-shoulder green 
blouse.  Slightly ripped trousers, 
resembling jeans.  Pink shoes with 
straps and mid-high heels.     
Physique: Short, narrow 
Hair: Long blond (yellow) hair with an 
off-centre parting.  Hair reaches below 
shoulders and has a red streak.     
Adornment: None 
Face and skin: Light-pink skin, oval 
face. Eyes have been left wide open, 
but coloured a light grey.  Eyebrows 
are pointing up towards the centre, 
while maintaining an arch. Mouth is 
made into a wide and bright smile.  
White teeth, red lipstick.   
Background imagery: A disco/dance-
floor scene was been chosen. 

Peter 
(male) 

 

Robbie 
Boyle 

Clothes: Blue shirt with collar and 
buttons down the front.  Pink trousers 
with red shoes.  Trousers are wide (not 
a straight fit). 
Physique: Short, narrow. 
Hair: Short, orange and curly. 
Adornment: Glasses have been 
added to this avatar. These are 
rectangular with slightly rounded 
corners. 
Face and skin: Light-pink skin, oval 
face. Eyes have been left wide open, 
but coloured a light grey.  Eyebrows 
have been raised slightly, with little 
other change. Wide smile with white 
teeth. 



 200 

Background imagery: Plain grey 
background.   

Stephen 
(male) 

 

Freeckle 
[sic] 
Face 

Clothes: Black-and-white matching top 
and trousers. 
Physique: Short, narrow 
Hair: Short, orange and curly. 
Adornment: Glasses have been 
added to this avatar, as has a hat.  
Glasses are rectangular with slightly 
rounded corners. Hat is black (in 
keeping with the clothes), with a grey 
band at the base. 
Face and skin: Pale-pink skin, oval 
face. Eyes have been left wide open, 
but coloured a light blue.  Eyebrows 
have been raised slightly, with little 
other change.  Slight smile, with mouth 
closed.  A white ‘goatee’ beard is 
added.   
Background imagery: A disco/dance-
floor scene was chosen. 

Tony 
(male) 

 

Note: 
This 
participa
nt did not 
specify a 
name for 
his 
avatar 

Clothes: long-sleeved white-and-red 
sports top displaying number “22”.  
Blue trousers and blue-and-white 
shoes complete the attire. 
Physique: Short, narrow 
Hair: Some blonde (yellow) hair can be 
seen appearing from under the cap.         
Adornment: A sports cap is added 
(grey with white peak). 
Face and skin: Pale-pink skin, oval 
face. Eyes have been left wide open, 
but coloured a light blue.  Eyebrows 
have been raised slightly, with little 
other change.  Slight smile, with mouth 
closed. 
Background imagery: A sports field 
was chosen for this avatar – green 
grass, and a red-and-blue stadium.  
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Ryan 
(male) 

 

Ben Clothes: Long-sleeved 
camouflage/army top, matched with 
red, slim-fitting trousers (with a pink 
heart motif). Green shoes. 
Physique: Short, narrow 
Hair: Short hairstyle, cropped across 
the top and orange in colour. 
Adornment: None. 
Face and skin: Pale-pink skin, oval 
face. Eyes have been left wide open, 
but coloured a light blue.  A wide-open 
grin with white teeth. 
Background imagery: Plain grey 
background.   

Sophie 
(female) 

 

Dramatic Clothes: Tank top with buttons running 
down the front. Trousers that taper 
slightly at the top.  Both coloured dark 
grey. Blue shoes (that match the hair).        
Physique: Short, narrow (arms have 
been narrowed). 
Hair: Hairstyle is an off-centred parting, 
swiped across the face. Blue in colour. 
Adornment: A hat has been chosen, 
black with a grey sash around the 
base. 
Face and skin: Light-pink skin, oval 
face. Eyes have been made slightly 
more rounded, and eyebrows are 
arched. Mouth is in an “O” shape, and 
has red lipstick. 
Background imagery: Dark grey 
background. 

Richard 
(male) 

 

Roger 
Daltrey 
Jr. 

Clothes: Long-sleeved top, grey in 
colour with white stripes. Flared 
trousers, matching the top in colour and 
style. Off-yellow and grey shoes. 
Physique: Short, narrow 
Hair: Very long and curly. Brown in 
colour and bushy in style. 
Adornment: None. 
Face and skin: Pale-pink skin, oval 
face. Eyes have been left wide open, 
but coloured a light green. Smiling, with 
mouth closed. 
 
Background imagery: Plain grey 
background. 

 

Through presenting information about the 2D avatars above several themes 

emerged.  These included modifying and choice of skin tone; all participants 
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chose “light-pink” matching their real-life ethnicity, all participants made at least 

2 changes to their head (face and hair); see Table 21 for an overview, the 

addition of a hat or glasses were popular; none of the participants was seen 
wearing either in real-life.   

Through observation, and the detail presented in some of the avatars designed, 

it could be concluded that some of the participants became engaged with the 

task: Sophie, Richard, Angela and Ryan. While the others completed the task, 

on observing them, it became clear that they needed more direction and help 

with motivation.  For example: “Chris had a few problems following the 

instruction (would jump to the end), but with scaffolded help was able to 

complete the design of his avatar” (Observation Report; Session 1, 20 May 

2011: p.1).  However, by including the structure and some guidance notes the 

participants appeared able to work though the task, on the whole, well: “In being 

structured and focused the students all worked logically, and completed the 

parts of the avatar in turn.  Students did not interrupt each other or shout out” 

(Observation Report; Session 1, 20 May 2011: p.1). It was also interesting to 

gauge the teacher’s response to the task and to the avatars.  The teacher 

commented that: “The more able ones represented themselves in a more 

conventional way – what they consider to be cool or of interest.” This again 

includes Sophie, Richard, Angela and Ryan.  The teacher also highlighted that 

Chris named his avatar something strange at one point: “shit and fuck” 

(Observation Report; Session 1, 20 May 2011: p.2).  This strange name given 

at one point to Chris’s avatar was done perhaps to shock the teacher and/or 

classmates, as it provided Chris with some attention from the teacher.  In 

discussing the name choice with Chris, Miss Green convinced Chris to rethink 

his name; he then settled on “Teeeeeeeeeee”.  Again not exactly conventional 

and perhaps indicating a preference for an unusual name choice of his 2D 

avatar.  In referring to an earlier observation report we see, perhaps, a link 

between the work being done here (and the unusual choice of avatar name) and 

how this student achieved recognition or assistance: “One of the year 10 

students (Chris), although very able to complete the task, did, at points, start 

clapping his hands inappropriately.  This was mainly his way of seeking 
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attention, and asking for help, when needed” (Observation Report; 15 October 
2010: p.1-2).  

In providing a sense of how the groups completed the 2D avatar exercise, the 

following Figures 55 and 56 illustrate a snapshot of this.  For example, Figure 

55 highlights how the participants printed their avatar once complete and added 

it to their ICT portfolio of achievement.  Here Ryan is looking at and considering 

the avatar he produced; he also discusses this with his class friends for a short 
time after the session ended.   

In a similar way Sophie and Richard, Figure 56, consider their avatars’ 

appearance with one another, and discussed their appearance in 2D form.  This 

brought about laughter and discussion about what they chose (clothing, hair 

colour, etc…), in addition to why they chose what they did.  Richard described 

why he chose long curly hair, for example, as it reflected his music idol Roger 
Daltrey.                

 

Figure 55: Ryan completing the avatar design tutorial; with printed versions of his avatar 

 



 204 

 

Figure 56: Sophie and Richard comparing their avatars' and discussing their 2D appearance 

 

Exploring the perspectives of avatar design in the 2D program provided a 

greater understanding of what the participants did, and why.  Figure 57 presents 

the responses from the first three questions of the questionnaire designed to 

understand what the participants designed first, why they made this choice and 

whether they designed any parts of the avatar to reflect themselves  (Q1 What 

part of your avatar did you design first?; Q2 Thinking about Q1 - why did you 

chose to design that part of the body first?; Q3 Did you design parts of your 
avatar to look like yourself? within this context). 
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Figure 57: Responses to questions 1–3; exploring the preference, design and customisation of 
their 2D avatar 

 

It appeared from the questionnaire that almost the entire group (seven of the 

eight) designed the head (including hair) of their avatar first. A single person 

who did not do this first, reported designing the body, legs and feet first.  The 

next question asked why they designed that part of the body first.  The reason 

reported for designing the head first was either because the first part the 

computer program asked them to, or because the participants liked this part of 

their body best. Peter, Stephen and Richard reported “like[ing] this part of my 
body best”.   

The avatars of these three participants were both detailed and well-considered 

with much facial detail added (i.e. modifications to hair, eyes, adornment and 

facial hair).  However, it was noted that these three participants did not modify 

their avatars faces any more than the others in the ASC group.  In other words, 

although Peter, Stephen and Richard reported designing their head first due to 

0	  

1	  

2	  

3	  

4	  

5	  

6	  

7	  

8	  

The	  
head	  
(inc.	  
hair)	  

The	  
body	  

The	  legs	   The	  feet	   Other	   It	  was	  
the	  first	  
of	  the	  
list	  

I	  like	  this	  
part	  of	  
my	  body	  
best	  

I	  thought	  
that	  it	  
would	  
be	  

easiest	  

I	  don't	  
know	  

Yes	  I	  did	   No	  I	  did	  
not	  

Q1:	  What	  part	  of	  your	  body	  did	  you	  design	  
first?	  

Q2:	  Why	  did	  you	  chose	  to	  design	  
that	  part	  of	  the	  body	  first?	  

Q3:	  Did	  you	  
design	  parts	  of	  
your	  avatar	  to	  

look	  like	  yourself?	  

N
um

be
r	  o

f	  r
es
po

ns
es
	  

QuesQons	  asked	  and	  opQons	  

QuesQons	  1–3:	  Aspects	  of	  2D	  avatar	  design	  



 206 

“liking this part of my body best”, there is no data to suggest this implied a 

greater level of facial/head customisation.  For example, and as Table 21 

illustrates, the three participants who reported customising their face first 

because they “liked this part of my body best”, demonstrated the equal highest 

(Peter) and lowest (Richard) number of head-related customisations.  Therefore 

it is difficult to see much of a connection between what participants did and how 

they reported a preference (in this case that they preferred to design their head 

over other parts of the body) due to liking this part more favourably.  Moreover, 

and a possible reason for designing the head first might be due to the size of 

the 2D head (being over proportionately large) and that, as self-reported by the 
participants, due to it being the first part the program asks users to complete.     

Table 21: Number of customisations/modifications made the head of the 2D avatar 

Participant name Number of changes made to the avatar face (from the default 
model) 

Chris 6 (e.g. skin tone, eyebrows, facial hair, hat, eyes, eye colour) 
Angela 4 
Peter 6 
Stephen 5 
Tony 4 
Ryan 5 
Sophie 5 
Richard 3 
 

Not all of the participants reflected themselves through their avatar in much 

detail; Stephen was somewhat abstracted compared to Richard and Peter. 

Richard did not feel he designed the character to “look like himself”.  In fact this 

was the feedback from the majority of the participants. Only three (Peter, Tony 
and Stephen) reported designing parts of the avatar to look like themselves.   

The participants implied they enjoyed the task (as Figure 58 highlights), with 7 

of the 8 reporting that they would “like to continue customising / designing [their] 

avatar appearance next week”. When asked what parts of the avatar they 

designed to look like themselves, the face came up most often.  This option was 

selected 5 times, with head, body and legs all being selected twice each.  This 

view links to findings of customisation – that all participants changed the skin 
colour of their avatar; ethnically reflecting themselves.     
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Figure 58: Questions 4 and 5, exploring customisation preferences in 2D avatar design 

 

This is interesting, as the work presented by Jemel et al. (2006) suggests that, 

in some cases, people with autism tend to focus on the face less than on other 

parts of the body (or objects around the body).  So perhaps the data show some 

differences between visual processing patterns and avatar design.  On the other 

hand it might have been that the prominence of the head on the 2D avatar 

(being disproportionately large) played a part in the decision to focus on this 
part initially.   

However, at the very least the evidence suggests that some of the young 

people with autism were happy to focus on head/face customisation.  In addition 

to this, the group clearly identified the face as the part of themselves that they 

most wanted to appear as like themselves.  In other words, they seemed to 

place a greater emphasis on matching their facial appearance than on anything 
else. 

However, on analysing the next questions, it becomes clear that this is not 
necessarily the case.  Figure 59 outlines responses to questions 6–10. 
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Figure 59: Questions 6–8, exploring 2D avatar design 

 

Here, 5 out of 8 participants reported that the faces of their avatars did not look 

like themselves. When asked, “How much would you say your avatar looks like 

you?” only one reported, “Very much,” with two reporting, “Kind of,” and two 

reporting, “Nothing at all.” 

The most popular answer (three participants) was, “Not much.” So, although the 

majority of the group identified the face as something that they designed to look 

like themselves, most were not convinced that the final avatar looked like them, 

or reflected their appearance accurately.  The desire to customise the facial 

features, and the identification of the face as being an important part of the 

0	  

1	  

2	  

3	  

4	  

5	  

6	  

7	  

Ye
s	  I
	  w
ou

ld
	  

N
o	  
I	  w

ou
ld
	  n
ot
	  

Ve
ry
	  m

uc
h	  

Ki
nd

	  o
f	  

N
ot
	  m

uc
h	  

N
ot
hi
ng
	  a
t	  a

ll	  

Th
e	  
fa
ce
	  

Th
e	  
bo

dy
	  

Co
lo
ur
	  o
f	  h

ai
r	  

He
ig
ht
	  

Cl
ot
hi
ng
	  

N
ot
hi
ng
	  a
t	  a

ll	  

Ye
s	  I
	  w
ou

ld
	  

N
o	  
I	  w

ou
ld
	  n
ot
	  

Q6:	  Would	  
you	  say	  that	  
the	  face	  of	  
your	  avatar	  
looks	  like	  
you?	  

Q7:	  How	  much	  would	  you	  
say	  your	  avatar	  looks	  like	  

you?	  

Q9:	  What	  would	  you	  concnue	  to	  
change	  about	  your	  avatars	  appearance?	  

Q10:	  Would	  
you	  imagine	  
that	  your	  
friends	  or	  
teacher	  
would	  

recognise	  
your	  avatar	  
as	  you?	  

N
um

be
r	  o

f	  r
es
po

ns
es
	  

QuesQons	  asked	  and	  opQons	  



 209 

avatar, is evident. The fact that the participants might not then feel that the 

avatar represents them as clearly as they might like could be related to two 

issues: (1) that the software did not allow as much customisation as they would 

have preferred; and (2) that the time allocated during the session was 

somewhat limiting (most did suggest that they would like to continue 

customising their avatars). The part that most participants would have liked to 

continue customising, when asked, was the clothing.  Only 2 would continue 

with the face, 3 the body, 2 the hair and height, and 1 nothing at all.  Clothing is 

clearly something that expresses personal taste and preference, so perhaps 

this also tells us that personalisation of the avatar is important to this user 
group. 

Finally, when asked whether their friends or teacher would recognise their 

avatar, only 2 thought so; the other 6 thought not. This is interesting, as the 

teacher stated that she would have recognised at least 3 of the avatars.  So, it 

is evident that while the users wanted to produce avatars that represented them 

(identifying the face and body as important in the process of avatar design), 
they were not so confident in reporting that they had achieved this.  

Taking this into a 3D environment, the data show some differences in 

responses and in levels of engagement.  To examine this, exactly the same 

questionnaire was used in Week 2 (see table 18 for questions asked) with the 

case study group, this time relating to their experience of designing a 3D virtual-
world avatar.   

To examine this, both observation reports and questionnaires were considered, 

alongside the avatars that the participants designed.  Table 23, below, 

summarises the participants’ 3D avatars, with Table 22 highlighting the 

appearance of the default avatar in Second Life.  Once again, names (if any 

were given) are listed, along with brief descriptions of the avatars’ appearance, 
using the same criteria as before (Manninen, 2003). 

 

The participants enjoyed the task, as two specific comments from the 
observation report suggest: 
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…and when they [the entire group] saw the developed island seemed 
very excited and impressed.  There were several comments, like: 
“wow a zoo” and “that’s cool”. 

Angela was particularly excited and would say in a loud voice “look at 
me!”  Richard was also excited and made several comments “this is 
cool!” was one 

(Session 2, Observation Report; 27 May 2011: p.1) 

They each spent time designing an avatar that they felt they would like to be 

represented by in the coming tasks.  Figures 60 and 61 illustrate the 

participants during this session customising their avatars’. The session lasted 

an hour, although several of the participants did not feel the need to spend the 

entire time customising their avatars. Ducheneaut et al. (2009) suggest a mean 

time of 93 minutes taken to customise an avatar but there was wide variability in 

this. The ASC group in this case study were observed customising for shorter 

periods.  At the shortest time one participant (Stephen) spent only 30 minutes 

on the customisation of his avatar, he at no point during the entire case study 

came back to modify his avatar.  To the other extreme Angela and Sophie (the 

only female participants) spent far longer, about 50 minutes developing the 
custom levels of their avatars.  Session 2 observation report records this: 

The second part continued where the last finished, with the students 
exploring the island at their free will and with Angela and Sophie still 
finishing their avatars [customising their appearance].   

(Session 2, Observation Report; 27 May 2011: p.2) 

 

In addressing the time participants took to customise their avatars, and 

following presentation of how each represented his/herself, Table 23, I will 

elaborate on the number of customisations and time took through analysis of 

the entire avatar (from head to foot, from t-shirt to trousers, from eyebrows to 

chin cleft).  Before this, and to provide greater context I present the avatars 
created by the ASC group, compared to the default avatar in Table 22.     
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Figure 60: Ryan customising his avatar, spending time on the body and trousers 
 

 

Figure 61: Chris adjusting the facial features of his avatar 
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Table 22: Properties of the default avatar in Second Life 

Default avatar: Male 

 
 
 
 
 
 
 
Clothes: A pair of 

jeans, grey T-shirt with two horizontal 
stripes.  Short sleeves with collar detail 
around the neck.  Black-and-white canvas 
shoes.      
Physique: Approx. 5’9” in height and slim 
in build.   
Hair: Brown in colour and short in style.  
Swept across the face slightly.    
Adornment: None (e.g.: glasses). 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
chin. 
Equipment: None (e.g.: guitar). 

Default avatar: 
Female

 
 
 
 
 
 

 
Clothes: A pair of jeans, grey T-shirt with 
two horizontal stripes.  Short sleeves with 
collar detail around the neck.  Black-and-
white canvas shoes.      
Physique: Approx. 5’9” in height and slim 
in build.   
Hair: Brown in colour and short in style.  
Swept across the face slightly.    
Adornment: None (e.g.: glasses). 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
chin.    
Equipment: None (e.g.: guitar). 

 

Table 23: Summary of 3D avatars created by the ASC group, represented both visually and 
through description 

Particip
ant 

Avatar 
representation 

Avatar 
name 

Look and Style 

Chris 
(male) 

Chris Clothes: A pair of jeans, grey T-shirt 
with two horizontal stripes. Short sleeves 
with collar detail around the neck. Black-
and-white canvas shoes (all clothing the 
same as the default model). 
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: Brown in colour and short in style.  
Swept across the face slightly.    
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set wide 
apart.  Average-sized nose and relaxed 
mouth position.  Small chin.  This 
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participant enlarged the size of the ears.     
Equipment: None. 
 

Angela 
(female) 

 

None 
specified 

Clothes: A pair of white leggings and a 
yellow skirt.  Light-blue top with short 
sleeves.  Black shoes (with a slight 
heel). 
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: Red, covering most of the 
forehead.  Long, reaching partway down 
back. 
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position. Small 
chin. 
Equipment: None. 
 
 

Peter 
(male) 

 

 

None 
specified 

Clothes: A pair of jeans, polo-style shirt 
with short sleeves and red long-sleeved 
T-shirt underneath.  Trousers are blue 
denim and show some wrinkles.  Polo 
shirt is grey with two stripes across the 
stomach area. Black-and-white canvas 
shoes.               
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: Brown in colour and short in style.  
Swept across the face slightly.    
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
chin. 
Equipment: None. 
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Stephen 
(male) 

 

Pickle 
Face 

Clothes: A pair of jeans, polo-style shirt 
with short sleeves.  A white coat/jacket 
over the shirt, a little longer than waist 
length.  Trousers are blue denim and 
show some wrinkles.  Polo shirt is grey 
with two stripes across the stomach 
area.  Black-and-white canvas shoes.               
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: Brown in colour and long in style.  
Swept from the front to the back of the 
head.  Shoulder length.   
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
chin. 
Equipment: None. 
 
 

Tony 
(male) 

 

No. 17 Clothes: A pair of dark jeans, long-
sleeved shirt with collar and white T-shirt 
underneath. Trousers are dark-blue 
denim and show some wrinkles. Black 
shoes.               
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: Brown in colour and short in style.  
Styled with a slightly off-centre parting.     
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes blue and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
chin. 
Equipment: None. 
 
 

Ryan 
(male) 

Ryan Clothes: A pair of jeans; red, long-
sleeved T-shirt. Trousers are blue denim 
and show some wrinkles. No footwear.                 
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: As per the default model, brown in 
colour and spikey with some parts 
covering the forehead.     
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
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chin. 
Equipment: None. 
 
 

Sophie 
(female) 

 

Aqua Clothes: A pair or long green trousers or 
leggings that start from the chest area 
and cover from the mid-body to the toes 
of the avatar’s feet.  A black waistcoat 
and matching black fingerless gloves.                  
Physique: Approx. 5’9” in height and 
slim in build.   
Hair: Long and spikey.  Length to the 
mid-back part of the body, and high 
above the head.  Green in colour, 
matching the trousers or leggings. 
Adornment: None. 
Face and skin: Bright pink skin and 
small features (although they are mostly 
covered by the hair).  Eyes cannot be 
seen, nor can the nose.  Small chin. 
Equipment: None. 
 
 

Richard 
(male) 

 

 

Chuck 
Norris 

Clothes: A pair of jeans; red, long-
sleeved T-shirt.  Trousers are blue 
denim and show some wrinkles. Black-
and-white canvas shoes. 
Physique: Approx. 5’9” in height and 
slim in build. 
Hair: Brown in colour and long in style.  
Swept from the front to the back of the 
head.  Shoulder length.   
Adornment: None. 
Face and skin: Pale pink in colour and 
small features.  Eyes brown and set an 
average distance apart.  Average-sized 
nose and relaxed mouth position.  Small 
chin. 
Equipment: None. 
 
 

 

Overall, the design of avatars in the Second Life virtual world shows an 

elementary level of customisation by the ASC group.  Limited modifications are 
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evident on the whole, with only three participants going beyond very simple 

modifications.  All of the female participants felt the need to customise in some 

detail, giving their avatars a specific look and perhaps personality.  Several of 

the participants, despite spending time and having the time to customise their 

avatars, simply chose not to.  The data presented in table 20 indicates that all 

but one of the participants made at least some effort to customise their avatar.  

However, when we start to analyse the questionnaire related to this part of the 

case study, some differences between the 2D and 3D avatar designs become 

evident.  Figure 62 outlines the differences in responses across questions 1–3 
between the 2D and 3D avatar designs. 

In the design of the 3D avatar, a greater number of participants were inclined to 

design the body before the head (including hair). The majority (five of the eight) 

reported designing the body first, with four suggesting the head.  This compares 

to seven of the eight who reported designing the head of the 2D avatar first.  

The reasons for this were reported mainly as the same for the 2D avatar: “It was 

the first on the list”; “I like this part of my body best”; and “I thought it would be 

easiest”.  One less participant reported liking this part of their body best and one 
more thought it would be easiest.   

In relation to designing parts of the avatar to look like themselves, the 

participants gave similar responses for the 2D and 3D options. Only 2 said, 

“Yes I did,” with 5 reporting, “No I did not.” One less answered this question 

when designing the 3D avatar. The two participants who had the greatest desire 

to customise their 2D avatars were the very same in the 3D world (Angela and 
Sophie), both female participants.   
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Figure 62: 2D and 3D avatar design compared for the ASC group 

 

This was a finding echoed by Vasalou and Joinson (2009), who found that 

female participants, in their study, had a greater desire to explore avatar 

customisation.  For example they state that: 

… [female] participants created deceptive avatars aiming to 
manipulate the viewer’s perception. For example, one [female] 
participant composed a ‘‘hot beach girl”. Even though she was a 
brunette, the avatar’s hair was changed to red as it rendered a more 
beautiful image for the viewer (p. 515). 

These findings of Vasalou and Joinson perhaps indicate the desire of female 

participants to be more engaged (spending longer customising their avatar), 
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outgoing and liable to take customisation of their avatar seriously (as a 

reflection of themselves).  The current study posits a similar finding, albeit only 

within the context and boundaries of this case study and small numbers of 
participants.   

When designing a 2D avatar, participants felt more inclined to continue 

customising their avatars.  All but one participant would have liked to continue in 

the 2D program.  This compares to only three in the 3D virtual world.  This could 

have been due to a preference for one interface, and the ease of use of one 

interface over the other, or it could have been due to the participants preferring 

representing themselves in 2D form.  Perhaps the complexities involved in 

design and customisation in the 3D virtual world proved too much, or perhaps 

the level of realism afforded in the virtual world is too much, and not of particular 

interest to this group.  Other considerations could be down to the interface 

differences between the 2D and 3D software programs.  The interface and 

ability to customise via the software to create 2D avatars, is more intuitive, 

compared to Second Life (the 3D avatar software), which has not only far more 

features to customise (if desired) but also more complex to navigate.  As an 

example of this, Second Life includes 26 individual categories (increasing to 

more than 145 individual sub-categories), each involving sliding scales from, in 

most cases, zero to one hundred (per-cent).  Doppelme.com, by comparison 

includes 9 main customisation categories within each at least 10 options and 

more than 20 colour choices. Figure 63 draws both interfaces of Second Life 
and doppelme.com together by way of comparison. 

Therefore I suggest that the interface of the software played a part and had an 

impact on what participants designed first. The complexities of the 3D avatar 

customisations might have been paramount in the time spent and level of detail 
applied to their avatar. 
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Figure 63: Doppelme.com interface and tools on the left, with Second Life categories and sub-
categories with levels of customisations (from zero-one hundred per-cent) to the right of the figure 

            

In fact, one specific example of the 3D avatar interface posing an issue was 
reported in an Observation Record, which highlighted: 

At one point Angela got frustrated with a dress she was trying to 
modify (change the length).  It became too much for her and she had 
to leave in a loud fashion knocking a few chairs.  She was physically 
upset and left the room.  Miss Green calmed her down and reassured 
her that what she was trying to do was working.  She [Angela] re-
joined the class and carried on adjusting the dress.  Once completed 
she started to explore the island and went in to the Mc Life’s 
restaurant.     

(Session 2, Observation Report; 27th May 2011: p.1)  

Customisation of the body was of more interest in terms of this part of the 

avatar looking like the user in a 3D environment.  Twice the amount of 

participants reported designing the 3D body to look like themselves compared 

to the 2D context. The head, legs and feet were rated the same in both 2D and 

3D contexts. The face bore the most diverse range of responses, with only one 

participant reporting that they designed the face to look like themself in the 3D 

environment.  This compares to seven of the participants (almost all of them) 

reporting the same in the 2D format.  Perhaps this tells us that being able to 

transfer the ‘look’ or ‘design’ of an avatar in a 3D space provides some 

challenges for this group, or perhaps this group are just less interested in this 

affordance in 3D spaces. It is possible that dealing with images that are much 
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more realistic and less abstract than in the 2D application, means that the 

complexities of design and/or representation become overwhelming and/or 

confusing.  Either way, participants in this study were more interested in 

designing the facial features of a character to represent themselves in the 2D 
context, while the body was of more interest or importance in 3D.   

Notwithstanding the points above, the ASC group answered the question: 

“Would you say the face of your avatar looks like you?” equally for both 2D and 

3D contexts. While the participants reported not making the face look much like 

themselves in 3D, they felt the face “looked like [them]”.  So, either the default 

avatar happened to look like them (in their opinion), or they were able to relate 
to the avatar. 

Examining the data for the final question in this section: “How much would you 

say your avatar looks like you?” we see that the 3D avatar elicits a more 

positive response (“very much” or “much”).  By compressing the responses of 

this question (Question 7), into: (1) “very much”/“much”, and (2) “not 

much”/“nothing at all”, a simpler overview of the positive and negative 
responses to this question can be drawn out.   

Interestingly, this way of dealing with the data highlights the participants’ view 

that the 3D avatar looked more like themselves than the 2D version.  This is 

despite the responses to Question 6 (“face of the avatar looked like you?”), 

whereby responses for the 2D and 3D avatars were comparable.  The 

participants reported a desire to spend more time customising their 2D avatars, 

perhaps indicating that they might have liked to make this version more 

accurate or more representative of themselves. Either way, these data suggest 

that the participants felt that the 3D avatar was more representative of 

themselves than the 2D version.  It appears that this applies to the avatars’ 

overall appearance, and not to any specific element of their appearance, for 

example the face.  I recognise that the difference in the data discussed above 

was a single person, so wish to treat this claim with some caution, as interesting 
as it may be.    
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10.3.1 Avatar customisation throughout the case study 

During the case study, none of the observation reports, screen captures or 

video files identified any further customisation of avatars.  One of the 

participants (Peter) would, however, remove his avatar’s clothing at times – 

which could be considered a form of customisation.  There were dedicated 

times within the case study sessions (albeit in an ad hoc manner) for the 

participants to further customise their avatars.  None of them decided to take 

these opportunities to customise further.  They seemed happy to work across 

the remaining eight weeks, after the initial session, with their avatar appearance 

remaining the same throughout.  With the exception on one participant, who 

when asked, appeared to want to change their clothes further.  Sophie 

commented during week 7, when asked: “Do you think you would like to change 

the design of your avatar?” replied: “Well no, but I would change into different 

clothes” (Observation Report 7; Friday, 15 July 2011).  This illustrates how 

Sophie was keen to adapt her appearance via her clothes (given more time).  

This provides an insight to the desire of a female participant with ASC to 
develop and maintain their appearance through their avatar.    

10.3.2 Insights to typically developing users and representations of self in 
a virtual world 

To provide a greater level of context, and to better understand how this part of 

the research aligns to typically developing peers, the first three weeks of tasks 

were also undertaken by a class of typically developing (TD) users. This 

included fifteen students, between 17 and 20 years old.  Although the primary 

focus of this study is not to compare the case study group to a typically 

developing group, it will certainly (for this research question) provide an insight 

into the patterns of avatar representation (representation of self) and 

communication methods in a virtual world.  However, the limitations of this 

approach relate to the number of participants and the interpretations made on 

this data.  The conclusions in this light must be approached with caution and set 
in context.     

The TDG was assigned the same tasks, albeit in a different location, as 

described in the methodology chapter. The same questionnaires were 



 222 

distributed and the same observational studies taken and recorded. Presented 

below, in Table 25, is an array of avatars the TDG produced, with Table 24 
providing information of the default avatar.   

Table 24: Default avatar properties 

Default avatar: 
Male 

 

Default avatar: 
Female

 
 
 
 
 
 

 
 

 

Table 25: Images and descriptions of the TDG’s avatar customisation 

Avatar representation Avatar name Look and Style 

 
 

Not recorded Clothes: No clothing on this avatar, 
Physique: Approx. 5’9” in height.  Body is 
distorted, with feet made unusually large 
and hands with fingers that are too large.  
Odd shaped groin area.  
Hair: Blonde in colour, high on head and 
mid-length.   
Adornment: None. 
Face and skin: Pale pink in colour, with a 
long chin and small lips. Blue eyes. 
Equipment: None. 
 



 223 

 

Not recorded Clothes: No clothing on this avatar. 
Physique: Approx. 5’9” in height.  Body is 
distorted, with feet made unusually large 
and hands with fingers that are too large.  
Stomach is very rounded, with skinny arms 
and legs. 
Hair: Pink in colour and high at the front, 
long at the back – below shoulders. 
Adornment: None. 
Face and skin: Green eyes, elongated 
chin that is rounded towards the end.  
Heavy eyebrows. 
Equipment: None.  

 

Not recorded Clothes: Light blue denim jeans that are 
average in length. Black-and-white canvas 
shoes, as per the default avatar.  Short 
white T-shirt (above the chest), with V-
neck and short sleeves (to the elbows). 
Physique: Approx. 5’9” in height.  Body is 
made large, with wide legs and mid-body.    
Hair: Short black spiky style.  No hair at 
the side of the head.     
Adornment: McLifes happy meal. 
Face and skin: Brown eyes, with small 
lips and average nose (as per default 
model). Face is made larger, however, and 
appears round. 
Equipment: None. 
  

 

Not recorded Clothes: No clothes at all, some indication 
of black boots. 
Physique: Approx. 5’9” in height.  Body is 
coloured bright red and upper body is 
large – broad shoulders.  Stocky build. 
Hair: Green hair that is spiked in the 
middle, top of the head.  Green beard to 
match and eyebrows (that are joined in the 
middle). 
Adornment: Beard, bright green in colour. 
Face and skin: Brown eyes, with large 
lips and particularly large chin.  Ears are 
pointed and large too. 
Equipment: Guitar. 
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Not recorded Clothes: Red flared trousers, black short-
sleeved T-shirt with deep neckline.  White 
shoes. 
Physique: Approx. 5’9” in height.  Body is 
bulky, making the head appear small. 
Hair: Brown in colour and spiky.  Mid-
length.       
Adornment: None. 
Face and skin: Brown eyes, small lips 
and average nose (as per default model).  
Size is made smaller than default model. 
Equipment: Guitar. 
 

 

Not recorded Clothes: Pair of long shorts, black in 
colour.  White socks and black canvas 
shoes. 
Physique: Approx. 5’9” in height.  
Average build, similar to the default model. 
Hair: Short black spiky style, as per the 
default model. 
Adornment: None. 
Face and skin: Brown eyes, with small 
lips and average nose (as per default 
model). 
Equipment: Red cape. 
 

 

Not recorded Clothes: Trousers and long-sleeved top 
with open front.  Marbled multi-coloured 
effect.  default black-and-white canvas 
shoes. 
Physique: Approx. 5’9” in height.  Large 
body frame, large chest and stomach.   
Hair: Purple in colour and spiky, long in 
style.       
Adornment: None. 
Face and skin: Blue, wide-open eyes, 
large nose and big lips.  Ears larger than 
the default model.  Every feature has been 
enlarged. 
Equipment: None. 
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Not recorded Clothes: No clothes. They have all been 
removed, as has the body.  Appears to be 
‘invisible’.  Black-and-white canvas shoes 
remain. 
Physique: Approx. 5’9” in height.  
Hair: None.     
Adornment: Scarf and hat.   
Face and skin: No face. 
Equipment: None. 
 
 

 

Not recorded Clothes: Black shorts, tight in style.  White 
T-shirt with short sleeves and V-neck. 
Small white shoes. 
Physique: Approx. 5’9” in height.  Body is 
as per default model, with an average 
physique. 
Hair: Light brown and swept back from 
front to back of head.  Mid-length.       
Adornment: None. 
Face and skin: Close to the default 
model; brown eyes and small features. 
Equipment: None. 
 
 

         

By considering the data from this group’s initial questionnaire, we can start to 

consider how and in what way the ASC group compares in terms of 

representation of self through an avatar.  This will help to situate and 
contextualise the appearance of the ASC group.    

Responses to Question 1 (“what part of your body did you design first?”) from 

all participants were similar – both identified the body as the part they designed 

first, with the head (including hair) a close second.  One of the TDG selected 

“other”, while none of the ASC group did.  The second question asked why was 

that part of the body designed first.  The most popular response to this was, “It 

was first on the list” (TDG = 6/15; ASC group = 3/8), with a few suggesting it 

was the part of the body they “liked best” (TDG = 4/15; ASC group = 2/8).  

However, while 2/8 of the ASC group responded because “[…] it would be 

easiest”, only 1/15 of the TDG reported the same.  This may suggest that the 
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TDG felt more able and confident about the use of technology and navigating 
the 3D avatar customisation tools in second life, than the ASC participants. 

Similar numbers of participants reported that they did not design parts of their 

avatars to look like themselves (TDG = 11/15; ASC group = 5/8).  This in turn 

means that a similar percentage felt they tried to design parts to look like 

themselves (TDG = 4/15; ASC group = 2/8).  Leading on from this, when asked, 

“Would you like to continue customising/designing your avatar’s appearance 

next week?”, the TDG responded favourably, the majority replying that they 

would (14/15); which differed to the ASC group, of whom only 3/8 replied that 

they would. This may suggest that the TDG are more conscious and aware of 

their appearance in a virtual world, and of the impact that this has on what 

others think of them.  This same theme is picked up on in the next question, 

where the TDG differ from the ASC group again.  The majority of the TDG (9 of 

the 15 participants) suggested that the head (including hair) was the part of the 

avatar they most designed to look like themselves.  This compares to only 2 of 

8 of the ASC group.  The most common part identified by the ASC group as 

designed to look like themselves was the body (4 out of 8), compared to 5 out of 

15 for the TDG. Far more of the TDG also reported the face as being a part 

designed to look like themselves (TDG = 4/15; ASC group = 1/8).  So, again, 

participants with an ASC, appeared less committed to ensuring that the face or 

the head was an accurate representation of themselves.  This would seem to 

support the notion that a person with an ASC can lack visual self-recognition 
(Spiker and Ricks, 1984), and perhaps therefore presence, in a virtual world. 

However, the TDG also reported, as did the ASC group, that the face did not 

look much like themselves.  So, while the TDG identified that they designed the 

head and face to reflect their appearance, they were not so sure that it was an 

accurate representation (that it looked like them).  This was less the case for the 

ASC group. They had limited desire to design the face and head to look like 

themselves, but felt to a greater degree that these parts did look them 

themselves.  Perhaps this again suggests a lesser motivation to transfer the 

vision of self to an avatar.  This finding is further reinforced by the next question 

(Q7), to which most of the TDG (10/15) replied that the avatar (not just the face 
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or head) looked “nothing at all” like themselves. This, once again, contrasts to 

the ASC group, who reported the avatar looking, in the main (4/8), either “very 

much” or “kind of” like themselves. Only 3 reported “not much” or “nothing at 
all”. 

Interestingly, the TDG reported a greater desire to continue customising their 

avatars’ face, body, height and clothing (when compared to the ASC group).  

The ASC group were more likely to suggest “nothing at all” or the “colour of 

hair”.  This may suggest that the TDG valued their appearance slightly more, in 

that they were more prepared to invest time in developing personal aspects of 

themselves.  However, this could also be because the TDG had not designed 

avatars to look like themselves (with the exception of a couple), but rather 

created bespoke avatars.  So they might have been inclined to go back, given 

the chance, and refine their avatars further.  This is supported by the response 

to Question 7, to which the TDG reported that their avatars looked “nothing at 

all” or “not much” like themselves; but that they would like to continue to develop 
the appearance of their avatars. 

Question 9 of this questionnaire enquired about the aspects of the avatars the 

users made to look like themselves.  The TDG responded: “length of hair, 

clothes, body”, while the ASC group responded: “hair, hair colour, skin colour 

and facial features”.  Only twice did a physical attribute appear in either of the 

group’s responses (body: TDG; and facial features: ASC group).  

Characteristics that were otherwise listed were all decorative (skin colour, 

clothes, hair). The customisation of the hair was listed three times (once in the 

TDG and twice in the ASC group). This corresponds with Ducheneaut et al. 

(2009), who also found that users identify hair as a part of their avatar they 

prefer to customise, stating that: “During our presentation of avatar 

customization practices, we showed that hair style and color [sic] were 

consistently ranked among the most important features …” (p.1157).  There 

could be several reasons for hairstyle and colour being of particular interest.  

Firstly, hairstyles are specific and individual – therefore, users could see this as 

one distinguishing feature. Secondly, it has been noted that hairstyles can be 

used as identity markers: “Hair styles like dreadlocks, for instance, can be used 
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as identity markers signaling membership in a particular group” (Ducheneaut et 

al., 2009: 1157). Ducheneaut et al. go on to suggest that: “… hair length and 

color can be manipulated to dramatically affect someone's look, sometimes 

even to the point of making them hard to recognize”. In the current study, we 

see in several instances that the participants decided to customise their 

hairstyle in a bold fashion.  For example, Sophie presented herself with striking 

blue hair, spiky in style and covering all of her facial features (see Figure 64, 

below).  This could, as Ducheneaut et al. (2009) suggest, be a way to cover up 

the face, making her difficult to recognise or as Bélisle and Bodur (2010) 

suggest, a reflection of the target; that being extroverted.  Others who deviated 

from the default model and added several modifications to their hair was 

Angela; who added length and style to the features.  This compares to the TDG 
almost all of who made significant bold modifications to their avatars’ hair.   

 

Figure 64: Example of Sophie's avatar in Second Life.  Notice the hairstyle and design 

 
 

In highlighting interesting patterns of self-representation between the groups 

(the ASC and TDG) I next present data related to the number of changes and 

time taken to customise their avatars.  The data here (numbers and 

percentages) are only used to extract interesting differences between the 

groups, this is not to say that differing percentages, for example, imply 

differences between groups, they are only used as a point of reference and 
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context. I extracted the total possible number of changes in body, clothing, face 

and hair (i.e. trousers, shoes, socks, shirt, body, height, fat, thickness, head, 

eyes, ears, mouth, chin, hair style, torso, legs, eyebrows and the skin) that 

included a possible 154 changes to avatar features.  These, as the list 

suggests, include every aspect of the avatar, body, clothing and face.  Table 26 

bring together the ‘score’ for each participant (only eight of the fifteen TDG were 

examined due to technical issues retrieving data for the other 7 

avatars/participants) with a breakdown of the number of changes made to their 

avatar and time taken to customise (as per the session design).  This resulted in 

an individual ‘score’ to provide a form of measure and context as to the level of 
detail the participants went to in the design/customisation of their avatar.  

 
Table 26: Number of changes, time taken and total score for the entire ASC group with eight from 
the TDG.  Mean changes and score also included (with percentage of deviation from base-avatar) 

  Participant Sex No. of 
changes 
made to 
avatar* 

Time given 
to 
customise 

Score (No. 
of changes / 
Time taken) 

Percentage 
of change 
from base 
avatar 

ASC 
Group 
  
  
  
  
  
  
  
  

Ryan M 2 40 0.05 1%	  
Angela F 73 50 1.46 47%	  
Peter M 32 40 0.80 21%	  
Stephen M 23 40 0.58 15%	  
Tony M 26 40 0.65 17%	  
Richard M 30 40 0.75 19%	  
Chris M 0 30 0.00 0%	  
Sophie F 52 50 1.04 34%	  
  Mean:  29.75 41.25 0.67 15%	  

TDG 
  
  
  
  
  
  
  
  

  

New3 

        	  	  

M 78 40 1.95 51% 
New4 M 106 40 2.65 69% 
New5 M 76 40 1.90 49% 
New6 M 62 40 1.55 40% 
New7 M 105 40 2.63 68% 
New8 M 88 40 2.20 57% 
New1 M 109 40 2.73 71% 
New2 M 64 40 1.60 42% 
  Mean:  86 40 2.15 56%	  

      	  *Total possible number of avatar changes = 154 
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Having presented visual information of how the participants designed their 

avatars in look and style, and data from the questionnaires, it is of equal interest 

to look at and consider the number of changes made between the ASC and 

TDGs, in light of data presented in Table 26.  This information tends to suggest 

that the TDG experimented with their avatars, or may have been more inclined 

to customise their avatars, to a greater degree than the ASC group.  The pattern 

of customisation (in terms of avatar changes) was higher in the TDG than the 

ASC group. In percentage terms this is highlighted as 15% and 56% 

respectively.  In other words the TDG made more than 50% changes to their 

avatars; this compares to 15% of the ASC group.  Moreover, when we remove 

the highest and lowest percentages from each group (ASC; 47% and 0%, TDG; 

40% and 71%) the pattern of difference is further heightened; the ASC group in 

this context reduces to a mean percentage of 9 and the TDG 42.  All of this data 

highlights a pattern of customisation that is perhaps more experimental by the 

TDG evidenced though the level of deviation from the base avatar model.  

However, aspects of group difference (i.e. age and ability) might have 
influenced these data, so caution, in this context should be applied. 

Further aspects of interest and patterns that arise from the data are that, 

consistent with the visual data (the avatars designed by both sets of 

participants), the female ASC participants showed the highest level of 

customisation, with number of changes equal to 73 and 52 (Angela and Sophie, 

respectively).  Note, these were the highest number of modifications and 

highlight a pattern of the female participants making the most modifications to 

their avatar; others (all male) remained below this number of changes.  It is not 

possible to compare this to the TDG, as no data were examined for female 

participants.  This was due to data only being stored for the eight participants 
included. 

In considering psychological relationships between avatar changes and online 

behaviour (Yee and Bailenson, 2007), we can start to consider other sets of 

data from the current study.  Specifically I refer to avatar height and avatar 

attractiveness.  These are two aspects that the work of Yee and Bailenson 

(2007) examined and found that the attractiveness of avatars impacted how 
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intimate participants were willing to be with a stranger and that the height of an 

avatar can impact how confident participants behind their avatars become in-

world.  Messinger et al. (2008 p. 2-3) go so far to suggest that more attractive 

avatars “tend to be more confident, extraverted, and aggressive in many of their 

behaviors [sic]”.  In addition, a follow up study (Yee et al., 2009) found that both 

attractiveness and height of an avatar, in an online game, were significant 

predictors of the player’s performance.  In short, the appearance of ones’ virtual 

body, in a virtual environment (online game, virtual world), can change how we 

interact with others in avatar-based online communities.  With this in mind, I 

next present some data of both these features that define the height and 

“attractiveness” of ones’ avatar; namely the “height” customisation tool and the 

features related to the “face” and “head” (head, eyes, ears, nose, mouth, chin, 
hair colour, hair style, eyebrow, facial features, eyes (iris) and skin).   

Table 27: Data from the participants’ height represented through their avatar 

  Participant Sex Avatar	  Height	   Change from base 
avatar height 

ASC 
Group 
  
  
  
  
  
  
  
  

Ryan M 1.79	   0	  
Angela F 1.62	   -‐0.13	  
Peter M 1.82	   0.03	  
Stephen M 1.79	   0	  
Tony M 1.77	   -‐0.02	  
Richard M 1.96	   0.17	  
Chris M 1.79	   0	  
Sophie F 1.84	   0.09	  
  Mean:  1.7975	   0.0175	  

      	  	   	  	  

TDG New3 M 1.92	   0.13	  
  New4 M 2.21	   0.42	  
  New5 M 1.7	   -‐0.09	  
  New6 M 2.14	   0.35	  
  New7 M 1.82	   0.03	  
  New8 M 2.2	   0.41	  
  New1 M 1.31	   -‐0.48	  
  New2 M 2.1	   0.31	  
    Mean:  1.925	   0.135	  

	   	   	   	   	  Female default height = 1.75m	  
	   	  Male default height  = 1.79m	  
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Table 27 highlights the height of the avatars of all eight ASC participants and 

the eight participants from the TDG; including data from the base model, the 

participants chosen customisation and a number relating to the deviation 
(positive or negative) from the base avatar.  

The data in Table 27 tends to suggest that more of the TDG increased the 

height of their avatar when compared to the ASC group.  In other words the 

tendency among the ASC group was to leave their avatar height as it was set 

by default with three increasing the height.  Conversely, the TDG tended to 

increase their avatar height with six increasing this aspect of their avatar 

(double that of the ASC group).  It could be suggested that the behaviours of the 

ASC groups’ avatars in-world might have been less confident, extraverted, or 

aggressive, if we apply the notion of height affecting behaviours in-world (Yee et 

al., 2009; Messinger et al., 2008).  Moreover a similar notion could be proposed 
for the “attractiveness” of said avatars.   

If we were to attribute the number of head and face customisations to 

increasing the attractiveness of ones’ avatar the data presented below (Table 

28) highlights again, that the TDG were more inclined and likely to make 
changes to the head and face of their avatar.   

Therefore, and within the context of avatar changes/customisations, it has been 

shown that the ASC group tended to customise their avatar less than the TDG 

across all the features, but specifically in areas related to the height, head and 

facial features of their avatar, with perhaps the exception of the two female ASC 

participants; Angela and Sophie.  The reason this becomes interesting is due to 

the reported impact that avatar appearance can have on social communication 
patterns and social correspondence.   

It has been revealed through studies (e.g. Banakou et al., 2009) that social 

encounters in virtual worlds tend to be heightened when avatar customisation 
(removed from the default avatar) is increased. 
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Table 28: Number of head and face customisations between groups 

  Participant Sex Participants' 
customisation of 
head and face (inc. 
hair)* 

Percentage of 
changes to 
facial/head detail 

ASC Group Ryan M 0 0% 
  Angela F 47 47% 
  Peter M 24 24% 
  Stephen M 21 21% 
  Tony M 12 12% 
  Richard M 25 25% 
  Chris M 0 0% 
  Sophie F 31 31% 
    Mean:  20 20% 
          

TDG New3 M 48 48% 
  New4 M 81 81% 
  New5 M 50 50% 
  New6 M 44 44% 
  New7 M 69 69% 
  New8 M 61 61% 
  New1 M 79 79% 
  New2 M 44 44% 
    Mean:  59.5 60% 

* Possible total facial customisations = 100 

 

Therefore, and as the data presented in Tables 25, 26 and 27 highlight, the 

ASC group perhaps have found social interaction more difficult to engage with, 

as the TDG tended to customise their avatars to a greater degree of detail 

(Banakou et al., 2009); or that they were less concerned with how others may 

view them in-world.  This links to understanding perspectives of others, 

something people with autism can struggle with (Baron-Cohen and Bolton, 

1993).   In addition, and as Schroeder (2002: 278) points out “it is not only the 

shape of virtual bodies that matters in the experience of virtual worlds, but also 

the level of detail with which they are represented”, leading us to believe that 

the detail, specifically level of detail, matters in both communication and social 

interaction in virtual world (Yee et al., 2009; Banakou et al., 2009; Schroeder, 
2002).                 
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However, in considering this from another angle, there are several reasons why 

neither the height nor the number of changes made to the head/face could 

apply in this context.  Firstly, the base avatar could be described as “attractive” 

(by the participants, if not myself), thus, by making only a few changes to their 

(ASC) avatars might negate the arguments put forward by Messinger et al. and 

Banakou et al., that attractiveness is defined by the number of changes made to 

the default avatar.  Furthermore, and as demonstrated by the TDG, although 

significant changes were shown to their avatars’, it could argued, based on their 

appearance, that they made their avatar less attractive, and perhaps utilising 

the a main affordance of virtual worlds; namely exploring alternative aspects of 

their personality (Turkle, 1995).  Here Turkle argues that online environments 

offer people the option to create multiple representations of themselves and 

exploring alternative aspects of their personality (Banakou et al., 2009).  

Secondly, it could have been a very personal choice and decision for some of 

the ASC group to leave their avatar with limited customisations and therefore 

looking close to the default model; perhaps technical constraints could have 

compounded this.  Within the study of Banakou et al. (2009), for example, 

participants were not asked to create their own avatar, but use a pre-

customised one; unlike the present study.  However, the findings of the 

Banakou et al. study are in some ways similar to the work of Messinger et al. 

(2008), who through exploring participants in-world (setting up an in-world 

survey booth), and thus people who had customised themselves as they liked, 

found that appearance and attractiveness (compared to their real-life person), 

were more confident and extraverted in-world.  Notwithstanding, the participants 

in the current study may have found technical aspects of the program both 

challenging and difficult to use (not to mention frustrating at times).        

Perhaps also worthy of discussion is the potential perception of avatars and 

what that tells us about the target (the person behind the avatar).  Here Bélisle 

and Bodur (2010) have explored the relationship between avatar appearance 

and what this potentially tells us about a target person.  Bélisle and Bodur, for 

example, found that avatars with stylish hair were used by extroverted targets, 

while those who were attractive or female were used by agreeable targets.  In 

addition they found that male avatars sporting army trousers, a black shirt, 
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and/or casual shoes were used by less agreeable targets.  Female avatars 

were classed as extroverted if they had one or more of the following: blond hair, 

sleeveless top, fully curved torso, neckless, high heels or running shoes, 

compared to female avatars wearing casual clothing who were created by 

conscientious targets (Bélisle and Bodur, 2010).  The average age of 

participants in the Bélisle and Bodur study was 32.1 years and they examined 

129 targets; both within advertising contexts. The relevance of Bélisle and 

Bodur’s work to the current study is that of perception; what the avatar tells us 

about the person.  If, for example, we were to apply Bélisle and Bodur (2010) 

model for avatar cues related to accurate impressions, we could classify the 
avatars created in this study, as highlighted below in Table 29. 

Comparing the target analysis we see that the ASC group targets could be 

described as more conscientious, open and easy to classify (see Figure 58).  

The TDG on the other hand appeared to be more extraverted and harder to 

classify.  It was notable that the ASC group’s avatar’s appeared to project a 

high level of openness (of the target), with the TDG presenting a more 

extraverted target, both in similar propositions (2:5).  These data are 
represented in Figure 65.   

 

Figure 65: Avatar target types for ASC and TD groups – displayed as a frequency of modifications 
to their avatar, using Bélisle and Bodu’s criteria 
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Table 29: Avatars in the current study applied to Bélisle and Bodu’s criteria for target cues 

Participant Avatar 
representation 

Possible impression of the target (Bélisle and 
Bodur, 2010) 

Chris 
(male) 

 

Conscientiousness and openness 

Angela 
(female) 

 

Extraversion and agreeableness 

Peter 
(male) 

 

Conscientiousness and openness 

Stephen 
(male) 

 

Conscientiousness and openness 

Tony 
(male) 

 

Less agreeable 

Ryan 
(male) 

 

Conscientiousness and openness 
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Sophie 
(female) 

 

Extraversion 

Richard 
(male) 

 

Conscientiousness and openness, perhaps 
extraversion (hairstyle) 

 

In exploring the visual representations of self of participants in this study, 

several key findings have emerged about the ASC group and the way they 

chose to represent themselves in the virtual world. Firstly, variations were 

noticed between 2D and 3D avatar design. More emphasis was placed on the 

customisation of the 2D avatars – not in making them reflect the participants’ 

appearance (as self-reported), but in the time spent and detail included.  Each 

participant made an effort to customise his or her 2D avatar and represent 

himself or herself in a manner far removed from the default model.  However, in 

the 3D virtual world, several of the participants chose to represent themselves 

as very similar to the default model.  Participants were more likely to customise 

the hair, face (shape), and clothing on a 2D avatar than the facial detail. There 

was a greater desire to continue customising the 2D avatars than the 3D 

avatars.  Data also suggest that users with autism in this study were more likely 

to customise the face of a 2D avatar to reflect themselves than the face of a 3D 

avatar.  Within a virtual world, the body was reported as the part designed most 

to reflect a participant’s own appearance.  Finally, data suggest that participants 
were more likely to report the 3D avatar as looking like themselves.  

This finding somewhat contradicts the participants’ preference for spending 

more time on the 2D avatar than the 3D avatar.  Moreover, in suggesting that 

the 3D avatar looked more like themselves, the data highlight that users in this 

study attribute representation of self more to the bodily aspects of a virtual 

character than to the face or head.  This finding may occur, as Wing (1976) 
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suggests; through clinical descriptions, that some children with autism lack self-

awareness.  A finding from the current study indicates that participants were 

less likely to identify complex imagery (3D avatars, in this case) as 

representative of themselves.  However, and as supported by Spiker and Ricks 

(1984), the participants in this group had good communicative capacity (on the 

whole), and so visual self-recognition was intact to some extent.  This is 

something supported by Lombardo and Baron-Cohen (2010), who suggest, 

“children with autism show … low-level physical self-awareness (i.e., visual self-
recognition)” (p.394).  

While the participants in this case study made a greater effort to customise their 

2D avatars, and reported the face as a part that they designed to look like 

themselves, they reported the 2D avatars as (on the whole) looking less like 

themselves.  The 3D designed avatars were reported as looking more like 

themselves, but participants customised them less, and preferred to design the 

body than the face.  This could be due to technical constraints – the 2D avatar 

was easier to customise than the 3D avatar. Perhaps participants were in a 

rush, curious to investigate the virtual world (this was not an option with the 2D 

avatar).  Regardless, the manner in which the ASC group represented 

themselves through their 3D avatars highlights some differences from a TDG. 

This was examined in this study by comparing the experiences and views of a 

typically developing group.  The TDG’s avatars are customised in far more 

detail, often to the point of distortion.  Several of the body shapes are severely 

distorted and none of the faces resembled the participants. This shows that 

typical users can demonstrate an extroverted and extreme approach to their 

avatar design.  The TDG also reported a greater interest than the ASC group in 

customising their avatars further, indicating that they would spend more time 

making their avatars pertinent to themselves and redesigning their in-world 
personas.   

These findings support the conclusions of Taylor (2002), who suggests that 

avatar customisation is something that virtual-world users spend a lot of time 

on, and take seriously. The findings from the current study related to overall 

avatar design do not concur with those of Ducheneaut (2009), who suggests 
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that: “avatar design [in Second Life] is a reproduction of physical characteristics, 

in many cases”.  Clearly the TDG’s avatars were not a “reproduction” of 

themselves; the ASC group, in this case, produced avatars that were closer to 

reproductions of their own physical characteristics.  The ASC group also 

reported a higher level of satisfaction in their avatar design, when compared to 

the TDG.  This finding is consistent with the conclusions of other studies, 

including Vasalou and Joinson (2009), who suggest that avatar designs are 
perceived by their owners as highly similar to themselves.  

Data shows that few users on the autism spectrum, in this study, would 

consider customising their avatars further (“in more detail”), as time progressed.  

In response to Question 7 in Session 7 (“Would you prefer to customise your 

avatar in more detail; change the clothes, change the face more, shoes, dress, 

trousers, etc…”), three of the eight participants indicated that, “Yes in time they 

would like to … customise their avatar in more detail”.  The other 5 participants 

indicated that they felt their avatar was “… just about right”. So, while the 

majority of participants reported being happy with their avatar, there was a 

desire by a few to make further changes to their appearance in-world, given a 

little more time.  While it is not clear how long they might have spent on further 

customising their avatars, or if others would follow suit, this finding provides 

some indication that users with ASCs were able to report, through a 

questionnaire response, a desire to continue customising their appearance 
through an avatar.  

In regard to reporting a greater degree of preference in ASC users for the 

customisation of 2D avatars, this is something that Parsons et al. (2005; 2006); 

Strickland (1996); Charitos et al. (2000); Fabri and Moore (2005); and Fabri 

(2006) all identified.  They all propose the simplification of graphics in order to 

support the visual processes of users with autism.  Going some way to support 

this claim, the current case study identified that the group with autism were 

more likely to continue customising their 2D avatar when compared to their 3D 

avatar.  This finding, however, could be due to several factors; each that need 

consideration in light of this finding.  First, the software programs being used 

could have provided a reason to respond more favourably towards the 2D 
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avatar customisation, second the participants might have wanted to experiment 

further with the 2D tool.  Finally they might have been more interested in 

exploring the virtual island that was linked to, and a contextual factor, in 

designing the 3D avatar.  These factors might have played some part in 

responses that reported favour towards the 2D avatar.  However these 

suggestions go some way to support simplification of graphics for this group, in 

terms of visual self-representation.  Moreover, this might not apply to the overall 

experience, but may be limited only to the design of an avatar.  Other aspects of 
the ‘environment’ might have been of interest to this group.   

The data gathered from the participants of the current study, specifically the 

ASC group, contradicts some of that presented by others.  For example, Taylor 

(2002) observed that users of virtual worlds tend to spend “a lot of time 

customising avatars”, and that it is something that is taken seriously; while 

Ducheneaut (2009) presents data suggesting that Second Life residents take a 

mean time of 93 minutes in customising their avatars’ appearance.  Both the 

TDG and ASC group in this study spent far less time in designing their avatars.  

The ASC group reported being satisfied, in some cases, after only 30 minutes of 

customisation (with the ASC group taking a mean time of 41.25 minutes to 

customise their avatar).  Messinger et al. (2008) suggest that residents of 

Second Life “make body and facial features for their avatars similar to, but with 

some improvements on, their real appearance” (p.8).  Data from the current 

study suggests that almost none of the TDG made facial or body features 

similar to themselves, while the ASC group were more split (50:50). When 

considering the reasons for creating an avatar that looks little like oneself, 

Ducheneaut (2009) reports that this may be in order to idealise oneself, to stand 

out or to follow a trend.  In examining how the TDG represented themselves, it 

could be argued that some of them were forming a group identity (following a 

trend).  This reinforces the findings of Ducheneaut, and also explains why 

several of the TDG produced their particular avatars.  It could also be said that 

these avatars were designed to stand out, again reinforcing the theory posited 
by Ducheneaut. 
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Having an awareness of one’s virtual self, and understanding how others view 

and interpret avatars, is important in virtual environments for several reasons.  

Firstly, presence is affected and defined by the manner in which one interacts 

and behaves with others.  Secondly, immersion (through the virtual body) is 

affected and finally, the context of one’s place in the virtual space is important 

for communication and collaboration (Slater and Wilbur, 1997). It is well 

documented that for people with ASCs, the ability to understand others’ 

thoughts and feelings can be hindered (Frith and Happé, 1999).  Frith and 

Happé argue, “a theory of mind mechanism is vital for the development of self-
consciousness, just as it is vital to the understanding of other minds. 

As evidenced in observation records, the participants in this study with ASCs 

spent only a limited time customising their avatars, and expressed little desire to 

modify them as their time in the virtual world progressed.  While this is not 

reported as the norm in virtual worlds (see: Ducheneaut, 2009; Messinger et al., 

2008), it could be due to a lack of self-awareness within the ASC group, equally 

it could simply have been due to the complexities and rigidity of the tasks in 

during the case study.  This said, it was noted how the TDG, although spending 
less time in-world, did make more changes to their avatars.   

Furthermore, the data presented in relation to avatar customisation reveals that 

the face was the least important part of the avatar in the view of the ASC group. 

Limited focus or willingness to spend time on the faces of their avatars was 

evident. One participant even went so far as to completely cover her avatar’s 

facial features with a particular hairstyle. This supports findings that people with 

ASCs often neglect the facial region, which can lead to an impaired ability to 

recognise emotion (Hopkins et al., 2011). The current tends to support findings 

that people with autism can focus on aspects of the body, or even the 
surrounding environment, rather than facial features.  

In terms of the question, how do users on the autism spectrum graphically 

represent themselves through the creation of an avatar?, several informed 

findings can now be presented. Firstly, users in this case study mostly 

represented themselves through basic avatars, demonstrating limited 

customisation – not straying far from the default avatars. They reported 
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themselves content with their avatars, and expressed no desire to customise 

them further during the study. These findings are almost the precise inverse of 

how typical users represent themselves in the same environment.  Taylor 

(2002) and Messinger et al. (2008) both suggest that avatar customisation is 

something that users usually spend a lot of time on, and take seriously.  

Specifically, Messinger et al. suggest that: “… on average, people report 

making their avatars similar to themselves, but somewhat more attractive.” 

(p.1).  In addition to the evidence produced from the participants (their avatars 

and questionnaires completed), the quantitative data presented in this chapter 

reinforced the claim that only minimal changes were made to avatar design.  

These data suggest that both key aspects of an avatars design (height and 

attractiveness) were somewhat limited with the ASC group when compared to 

the TDG.  The importance of this relates to the potential impact the height and 

attractiveness can have on being confident and outgoing in a virtual world (Yee 

et al. 2009; Messinger et al. 2008).  This will be elaborated on in Chapter 11 
where communication in the virtual world is explored in more detail.    

The ASC group in this study reported that their avatars were not intended to 

look like them, although they were not able to explain this.  In summary, 

students on the autism spectrum in this study represented themselves 

conservatively compared to their TD peers, and had little desire to customise as 

time in-world went on. This may suggest that they develop less of a ‘stake’ in 

the virtual environment, and therefore have less presence/co-presence than 

typically expected (Schroeder, 2011).  Additionally the appearance of their 

avatar could also impact their communication endeavours in the virtual world 
too (Yee et al. 2009).     

10.3.3 A Teacher’s perspective of representation of her student’s  

The teacher, at the end of the study, was asked a specific question related to 

her reflections of the ASC student’s representation of self through their avatar 

(in the form of a questionnaire: see Appendix G).  Firstly, Miss Green was 

asked which of the students’ avatars were representative of themselves.  In 

response to this the teacher was asked to rate each avatar either: 1 (very much 

like), 2 (something like), or 3 (not very much like).  The mean mark given was 
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2.63, with only three avatars marked as a 2 (the rest were marked as 3).  In 

addition Miss Green was asked to indicate if she would recognise the individual 

student through their avatar only.  Options provided were either “Yes” or “No”.  

Like before three were marked as “Yes” with five as “No”. For example, Miss 

Green suggested she would mark Stephen, Tony and Richard as a “2” 

(something like their self) with Tony, Sophie and Angela being recognisable 

through their avatar.   Only Richard’s avatar elicited a grade of 2, with a “Yes”, 
all of the others were mixed.   

This does not necessarily link to the views of the students, nor should it, as the 

views of Miss Green are her perception of the avatars created by the students.  

However, it has been suggested by some (see: Taylor, 2002; Bainbridge, 2007) 

that avatars created in virtual worlds tend to resemble their owners.  In the 

current study, it appears that the teacher of the young people with autism 

struggled to recognise her students through their own avatar (three out of eight).  

There is little current information related to other peoples’ perception of avatar’s 

in virtual worlds, so further theoretical explanations are more difficult to locate, 

although further exploration of others’ perceptions of avatar design might 

provide a fruitful area of study; especially related to users on the autism 
spectrum.      

 

10.4 Summary 

In summary, the key findings from the first research question suggest that users 

on the autism spectrum are able to understand and use avatar customisation 

features available within a virtual world (Second Life, in this instance).  Through 

being able to operate the software and understand the concept of avatar design 

the young people in this study demonstrated a willingness to become 

stakeholders in Second Life, and thus become in some way immersed feeling a 

presence.  This finding links to theory presented by Schroeder (2002), and, I 

argue was in part due to the high realism of the scenery and avatars, thus 

supporting Schroeder’s (2002) claims that presence can be experienced even 

with limited interactivity (as displayed by the young people with autism in this 
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study).  In associating aspects of their avatar that represented themselves, the 

young people with autism were more liable to suggest their body than face.  It 

was also reported that the body (including legs) was the most popular part of 

the avatar for the ASC group to customise – this compares to the head 
(followed by the body and the face) for the TDG.   

In terms of the way avatars in this study were designed, the TDG distorted their 

avatar to a much greater degree, with the ASC group tending to make more 

‘typical’ modifications, through far less numbers of modifications.  Both of these 

findings are different to the work presented of Ducheneaut et al. (2009) who 

found that avatar design in Second Life is a reproduction of physical 

characteristics, although the findings in the current study tend to support the 

concepts of different forms of self (Taylor, 2002) and creating avatars different 

from themselves (Ducheneaut et al., 2009).  Supporting this notion, both the TD 

and ASC groups in this study felt that their avatars partially resembled 

themselves, while TDG were able to reflect to a greater degree than the ASC 

group on how others’ viewed them.  This finding could suggest that the TDG 

were more inclined to take an active interest in the choice of appearance of their 

avatar; supporting the view of TD users in Schroeder’s (2002) work.  The ASC 

group tended to take less time customising their avatar and making fewer 

modifications; aspects that Taylor (2002) and Ducheneaut et al. (2009) did not 

find in their studies.  Therefore, and through demonstrating limited time in 

customising their avatar and remaining less likely to spend any additional time 

re-customising their avatar throughout the case study period, the young people 

with autism, I argue, might expect to use their avatars less for constructing 

affiliations, socialising and communication (Taylor, 2002) and less to stand out 
from the crowd or idealised versions of themselves.   

The next chapter will explore communication preferences and consider what 

channels of communication were used in addition the views of the young people 

(both ASC and TD) with the aim to better understand tools used to 
communicate.   
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Chapter 11: Communication in-world 
 

Introduction 

While we know that the use of virtual environments and virtual worlds has found 

to be beneficial to users with autism in relation to communication (Parsons et 

al., 2005; 2006, Craig, 2011; Salman, 2006), it remains unclear what aspects of 

these environments users identify as useful, and why.  This is what the second 

research question seeks to clarify.  This is explored by examining the 

observation reports and through questionnaire analysis.  Text chat records are 
also examined in this chapter. 

Finally, Chapter 11 examines mainly qualitative data, through text-chat records.  

Questionnaire data are also examined as a way to triangulate and contextualise 

findings. The research question addressed in this chapter explores the 

relationship between virtual world behaviours and typical behaviours, in addition 

to the socially appropriate use of communication tools in virtual worlds.  

Questionnaire data are presented through numbers, while qualitative data are 

categorised into themes.  These themes are elaborated on further in Chapter 9, 

but, in short, consist of eight socially appropriate norms, as defined by 

Varughese (2011) and Hadwin et al. (1997).  All text-chat records are examined 

and coded in detail, in order to identify and present a quantitative view of social 
convention in the virtual world. 

This chapter and the contents therein relate to Phase 4 of the framework (data 
analysis). 

11.1 Measures and Process 

The research question in this chapter was examined and analysed primarily 

through the sessions in weeks 3 and 4.  Week 3 introduced the concept of 

interacting with objects and communicating in the virtual world.  As outlined in 

the Observation Report (Observation Report 3; Friday, 17 June 2011), the 

session was divided into two parts.  Firstly participants were asked to meet in 

the café (in-world), purchase an item and take a seat.  Second, they were asked 
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to sit with someone and discuss their class work undertaken that week.  Week 4 

included working in pairs, and following some open-ended worksheets, aimed to 

provide some focus to the weeks’ activities.  The following is a summary of 
these activities. 

Pairing 1: Sophie and Richard – By the boats: with a view to explore 
the boats, swimming pool, paraglider  
 
Pairing 2: Peter and Chris – Meet at ghost train or bumper cars and 
then on to the rollercoaster 
 
Pairing 3: Stephen and Ryan – Meet in Mc Life’s, then on to the 
under water world 
 
Pairing 4: Angela and Tony – Meet at zoo 

 

However, data were examined across the entire case study and data from the 

TDG were also used by way of comparison.  Table 15 provides this overview, in 
terms of session specific material.    

 

11.2 Communication preferences in-world 

Data in this section will include several illustrations through images (Figures) 

and text from observations and in-world chat.  These data are interpreted and 

compared not to benchmarks but rather as patterns of interactions and 

communication in-world.  Analysis is undertaken within groups (ASC) in addition 

to across groups (ASC and TDG).  This analysis and presentation of patterns 

are contextualised as interpretations and with other findings and research in the 
field.     

This session was accompanied by a handout explaining the task simply to the 

students. Part one of the session did not really elicit much useful data, as the 

participants seemed to become a little lost and were unwilling to communicate 

with each other.  This turned out to be due to two things: firstly, the avatars at 

this stage, although customised, did not bear the participants’ names; and 

secondly, the task was not as focused as it needed to be.  Partway through the 

session, the participants’ names were added to their avatars (above their 
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heads). This gave the participants confidence and willingness to communicate 

with one another, and it seemed to be the key to enabling communication. This 

was self-reported by several of the participants.  Moreover, one of the students 

(Angela) seemed to become a little worried about not knowing which classmate 

she was talking to: “… Angela left the café quite soon after arriving … Angela 

was also somewhat overwhelmed and seemed to be a little worried” 

(Observation Report 3; Friday, 17 June 2011; screen-video-week-3, Appendix O 

DVD, O3: 4mins:18 secs). However, once the issue of avatar names was 

resolved (during the break), some interaction and conversation started to 

happen between participants.  Students now interacted comfortably and 
naturally, and started to move about the island.  

Their conversations related to: what they did at the weekend (knitting) 
and then asking each other if they should explore the island together.  
Richard was also asking about Sophie’s family and friends (if they 
were okay)  
 
(Observation Report 3; Friday, 17 June 2011).             

 

Many of the participants would face each other to communicate during the café 

task (see Figure 67).  However, only two of the participants took a seat, and the 

conversation and communication within the café was limited.  One of the 

participants (Tony) preferred to tour the island than engage with the café task.  

Figure 66, below is a capture of a video clip that illustrates his avatar close to 

the bumper cars on the virtual island instead of being in the café undertaking 
the task with others.   
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Figure 66: Tony touring a different part of the Island than requested during the task 

 

Most of the participants were willing and able to ‘purchase’ an item (doughnut, 

coffee, fizzy drink), but they were unwilling to join a partner and take a seat.  

They appeared to be comfortable standing. Three participants stood in the 

middle of the café, one stood by the counter and the other took a seat with the 

researcher.  As time went on, two of the participants (Sophie and Richard) each 

took a seat at the same table and had a conversation.  This is captured in 

Figure 68, over Richard’s shoulder. 
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Figure 67: Example of café layout, with several participants present and communicating 

 

 

Figure 68: Richard and Sophie at a table (in-world) conversing 

One aspect of the conversational dynamics noted during this session was that 

conversational exchanges consisted of short sentences, and were not sustained 

over long periods.  This finding echoes Schroeder et al. (2001: 584), who found 

the same, while adding “… exchanges in smaller groups of two or three and 

among groups of ‘regulars’ are often longer”. It was observed that 

conversational exchanges could be far longer and successful between a pairing 
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who were well known to each other, than among larger groups and among 

people who knew each other less well.  This activity of interacting in short 

sentences and for unsustained periods of time was something that reflected the 

participants’ real-world interactions.  For example, during the pre-case study 
observations of the class I noted that: 

Tony had little interaction with others.  In fact many of the students, 
although worked well, struggled to interact with each other.  Although 
at the end when putting the laptops away there was some nice 
‘banter’ 

(Observation Report 5; Friday, 18th March 2011).   

In fact it was only out of formal class that much interaction occurred.  For 

example, and as Observation Report 3 (Friday, 26th November 2010) highlights 

“I was invited to join the break, in the playground … This was a very useful 

observation.  In short the students, on the whole were totally different to that of 

the ICT class” (p. 2).  By this I meant that there seemed to be greater 

engagement communicating with one another and the teachers, more so than in 
the ICT class(s) I had observed.                     

In some ways, evidence suggests that social interactions in virtual worlds can 

be governed by the same social norms and social interactions in the physical 

world (Yee et al., 2007).  It seems likely that the social difficulties observed in 

the ASC group would transfer into the virtual world.  This finding is similar to 

Davidson (2008), who identifies this concept (transfer of communication styles 

into online spaces) as a form of “language game”; distinctive forms of 

communication, within communities, can occur in online medicated 
communication (i.e. a virtual world).  

All of the participants with autism moved around the virtual island extensively, 

having completed the café task. It was noted that they went their own ways 

separately (apart from Sophie and Richard); in other words they all strayed and 

toured the island independently.  Observation Report from week 3 (Friday, 17th 

June 2011) illustrates this; in addition to the photos of activities participants 
were drawn to straight after the café task (Figures 69-72). 
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The other participants [Angela, Ryan, Peter, Stephen, Tony and 
Chris] would all explore the island independently of each other.  Not 
as a group or pairing at all … However, later on Angela and Tony 
met in the arcade where Angela would follow Tony around.  They 
eventually sat next to one another (by the bowling alley) and started 
to use the text chat, albeit very briefly.  The others were all working 
independently of one another.  Chris was underwater for much of 
the time; Ryan was making good use of the rollercoaster and 
paraglider, while Angela spent time on the trampoline and in the 
swimming pool.  Tony did approach one of the other participants 
(Ryan) at on point on the station, but walked past (after hesitating 
briefly).   

(Observation Report 3; Friday, 17th June 2011).         
     

 

Figure 69: Tony flying around the island on a paraglider 
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Figure 70: Stephen travelling around the island on a water scooter 
 

 

Figure 71: Chris walking around the swimming pool area of the island 
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Figure 72: Angela in the arcade (using the bowling alley) 

  

These activities (by exploring the island on their own) highlight interesting 

patterns in relation to the findings of Schroeder at al. (2001: 583), which 

suggest that typically developing users in virtual worlds “… tend to cluster in 

small groups”. This finding is consistent with the typically developing group in 

the present study that tended to congregate and socialise together in-world 

within the same period of time (less in fact).  Figure 73 highlights an activity the 

TDG undertook within an hour of being in-world together as does Appendix O2.  

Here it can be seen how the TDG, seven of them, arranged to meet, in-world, 

on their own accord and instigated by themselves.  Once here they started to 

share various gestures between one another (dancing, for example).  At no 
point did the ASC group come together in this number on their own accord.       

To encourage communication, interaction and social gathering in the ASC 

group, it was decided between the teacher and myself that the participants 

would benefit from being paired with each other.  The teacher decided who 

would work best together (Angela and Tony; Chris and Stephen; Sophie and 

Richard; Ryan and Peter) and for weeks 4-8 of the case study the participants 
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with autism were paired in tasks and activities.  This was decided to help make 
the most of the activities and to encourage socialising.     

 

Figure 73: The typically developing group congregated quickly and naturally at the “Meeting 
Point” in-world 

 

Data from the questionnaires distributed after sessions 3 and 4 indicated that, 

overall, the ASC participants preferred to communicate with text chat (compared 

to using gestures or body movements) at the same time reported feeling 

comfortable communicating in the virtual world.  Data also suggests that they 

found it easy to understand what their friends were talking about (in-world) and 

easy to understand what the avatar was saying.  While they reported feeling 

that it was okay to talk to their friend as an avatar, they liked to talk to them in 

person too, but that they tried to communicate in-world as they would in real-life.  

The ASC participants also reported looking at a person when talking to them.  

These findings will be elaborated further and data discussed in more detail in 
the next sections.    

Session 4 contained a series of tasks, four in all, with the students were working 

in pairs, on the same worksheet and activities exploring various parts of the 

island; social interaction was the focus.  Responses to questions 1 to 4 highlight 

several interesting variations between the ASC and TD groups.  Here we see 



 255 

that, on the one hand, an ASC participant smiled at their friend when they first 

met them (n=1), while on the other hand, they also walked past them (n=1).  

Such a finding is only within the context of illustrating an interesting pattern, 

where more data and detail would need to be explored, with larger samples, to 

ratify; with even a different methodological approach applied (i.e. incuding 

statistical data).  None of the TDG reported either of these options when 

approaching a friend in the virtual world; thus making it a potentially interesting 

pattern worthy of further investigation with larger samples (in future studies).  

However, four of the ASC group reported using text chat as the first thing they 

did when approaching their friend. While none of the ASC group reported 

“other”, four of the TDG did.  Here they indicated the following as “other” 
activities: 

Laughed at how they looked and asked who it was 
Try not to hit him [walk into him] 
Tried to run them over in a car 
 

This perhaps suggests that the TDG were willing to provide a rationale of their 

thoughts through additional comments (as highlighted above), echoing the 
conclusions reached by Parsons et al. (2005).  

The ASC group seemed willing to interact using the text-chat facility, quickly, 

and showed limited interest in each others’ appearance.  However, this might 

have been due to the distance between the participants.  Here I mean that the 

TDG were sat much closer to one another (in the classroom) than the ASC 

group; through which interaction between each other was much easier and 

natural for the TDG.  As an observation report highlights, the TDG were both 

excited and enjoyed the avatar customisation, while it sparked real-world 
discussion:  

The students were very excited and very much appeared to enjoy 
designing their avatar/s … The design of the avatars sparked much 
discussion and social commenting.  This included discussing their 
progress with one another [emphasis added]. 

(Observation Report TDG; Monday, 6th June 2011).        
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This compares to the ASC group who appeared to find exploring the island 
more exciting than customising their avatar. 

They all spent a short while customising their avatar, and then 
started to explore the island.  They did this without prompt or being 
asked.  This was when they became most excited [emphasis 
added]. 

(Observation Report 2; Friday, 27th May 2011).        

 

Notwithstanding, and as mentioned above, this may have been due to the real-

world prolixity, the TDG were sat in the classroom closer to one another than 
the ASC group.  

Data reported in Figure 74 could suggest that the ASC group, within a virtual 

world, opt to communicate in a limited way when approaching a person they 

know.  The emphasis is added here, as this group was reluctant to 

communicate at all until they knew with whom in the class they were 

communicating (denoted by their names).   Almost half of the group (3) reported 

doing nothing (nothing/walk past their classmates), compared to 5 who 
interacted in some way.     

However, further analysis of Question 2 highlights that initiation of 

communication was reported by four of the ASC group. The other four reported 

that the other person communicated first. Those reporting initiation included: 

Angela, Sophie, Chris and Tony.  Interestingly, only two of these (Angela and 

Sophie) showed much initiation during previous general ICT sessions (ref: 

observation reports).  Chris and Tony would typically be passive during these 

sessions and not initiate well.  In fact, Chris was not observed initiating at all 

outside the virtual world.  So to see that Chris, and to some extent Tony, both 

self-reported initiating communication highlights a potential advantage for this 

technology in this context – the possibility that a user who finds it difficult to 

initiate or communicate well in the real world, may be comfortable enough in a 
virtual world to do both.  

Both groups of participants felt equally comfortable communicating with their 

friends in the virtual world.  None of the participants reported feeling 
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uncomfortable (although one of the ASC group ticked neither option).  Question 

4 also gained a similar response from both groups: It seems that 

communication was easy to understand (n=6) within the ASC group and that the 

ASC group felt comfortable using the virtual world (n=7); the TDG reported a 

very similar easy and comfort of being in-world.  This finding suggests, as 

Parsons et al. (2005) do, that the majority of participants with ASC (in a VE) 

performed similarly to “non-autistic” comparison groups (or in the current study; 
TDG).   

 

Figure 74: Interacting in a virtual world – first interactions (* percentage here represents n=8 for 
ASC group and n=15 for the TDG, and the reason why is to provide a comparison between groups) 
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Parsons et al. found that the ASC “group demonstrated good understanding of 

the social conventions depicted” (p114), and while the current study did not 

focus on social conventions, per se, it did highlight a level of comfort and easy 

of use of the virtual world, navigating buildings, following pathways, and taking 
turns on rides and ordering food.  

The next set of questions (questions 5–7; represented in figure 75) showed a 

clearer communication pattern once participants had met their friends in the 

virtual world.  The TDG reported using body gestures and facial expressions to 

a greater extent than the ASC group reported.  It may be that the ASC group felt 

less comfortable performing these, or that such expressions and gestures are 

not necessarily in their communication repertoire, within the virtual world.  The 

ASC group also reported being able to “understand what their friend’s avatar 

was saying” more often than the TDG.  This may be due to the communication 

methods chosen by the respective groups, i.e. that text chat offers a greater 

level of clarity and precision (compared to body or facial gestures; these can be 

confusing in Second Life, due to their lack of clarity), and is an interesting 
finding telling us something about the ASC group and their preferences.        

The TDG appeared to be drawn to using bodily and facial gestures to 

communicate.  Figure 76 highlights two occasions when the TDG appeared to 

use gestures, and as the Observation Report from the TDG session highlights, 

“They [the TDG] used the communication channels: text chat and gestures.  

These were used to provide a manner in which they could suggest how they 

were feeling and what they wanted to say” (Observation Report; Monday, 6 
June 2011).  Appendix O2 also highlight’s this.                  

In understanding why the ASC group seemed to use text-chat extensively, there 

are several possibilities.  Firstly, it is well known that using text chat can help to 

slow down the communication process (see: Benford, 2007) and therefore can 

be of benefit in CMC contexts for people on the autism spectrum (Burke et al., 

2010), for example; reduced bandwidth and a structured environment. 

Secondly, it is also recognised that expression (through gestures and facial 

expression) is something that people with ASCs struggle to understand 
(Jacobson, 2001; Golan et al., 2006). 
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Figure 75: Responses to in-world communication patterns, questions 5-7 
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Figure 76: Two examples of the TDG interacting using gestures 

 

It may be often that users with autism will be less aware of gestural 

communication and facial expression movements and so less likely to see the 

relevance of these in virtual worlds.  While several scholars have identified the 

potential benefits of avatar expression to aid people with autism (see: Cheng et 

al., 2005; Cheng and Fan, 2008; Fabri et al., 2004), the present study found that 

facial expression and emotionally expressive avatars were of little or no interest 

to the participant with ASC.  The TDG reported engagement with this aspect of 

the virtual world, however.  The ASC group might not have been engaged with 

their avatars’ faces for several reasons.  Firstly, their gaze may have remained 

focused on other aspects of the virtual world (e.g. objects, other avatars, 

animated objects), as Klin et al. (2003a) and Klin et al. (2003b) have 

highlighted.  This, although untested in the current study, might prove an area 
for further research and investigation.   

Responses to Question 7 show that the TDG preferred to speak to their friend in 

person, whereas the ASC group tended to lean towards the avatar 

representation.  It is known that users with ASCs are visually focused on non-

typical parts of the face, and some have suggested (e.g. Klin et al., 2003a) that 

the complexities of communicating face-to-face are overwhelming for people 

with ASCs. Therefore, it could be that some of the participants with ASC 

preferred the non face-to-face method of communication offered through the 
virtual world because it helped to simplify communication.   
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Through Question 8 (see Figure 72 for a presentation of data) some (n=6) ASC 

participants reported communicating in-world as they do in real-life (Q8: How 

you chose to communicate in the virtual world). Participants were observed 

communicating in short phrases and they were mainly responsive (as opposed 

to initiating); this is illustrated with examples in Chapter 12. The participant who 

did not exhibit similar behaviour to his real-world behaviour was Chris. This 

participant displayed different social skills in-world to those he displayed in the 

real world (vocalising, communicating, talking, and participating).  As already 

discussed, this finding supports the findings of Schroeder et al. (2001), who 

identify this as a norm.  Further supported by Parsons et al. (2006), who 

hypothesise that users with ASCs might transfer interactions from the real world 
into the virtual environment. 

Asked how they communicate in-world two ASC participants (Angela and Tony) 

were asked about their experiences of using a virtual world, and communication 
channels (up to week 5); they suggested that: 

… when asked if they prefer communicating in world [compared] to 
real life Tony [replied] “not sure”.  Angela did not reply – she 
wandered off.  When asked about the use of communication in 
world and if they found it easier Tony replied: “yes I find it easier”.  
Then when asked why – does it help in anything particular he 
suggested, [Tony suggested]: “I can do it in my own time”.  This led 
Angela [having returned to the conversation] to say she was “not 
sure”.   

(Observation Report; Tuesday 28th June 2011: 1-2) 
 

This quote from the observation report, alongside the questionnaire responses 

to question 9 (some participants reporting “feeling safe and secure in-world”) 

suggests that at least some participants found communicating in-world slightly 

easier to achieve.  The conversation below highlights Sophie’s point of view on 
the topic of communicating in-world.   

Nigel: I wondered – are you enjoying the task today?  
Sophie: Yes I am enjoying it a lot 
Nigel: Also do you enjoy being in-world doing these tasks?  If so can 
you think why? 
Sophie: I would enjoy these tasks in world, because of seeing the 
animals 
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Nigel: Cool.  Would you also have liked to do it with someone – Like 
Richard (as you did today?) 
Sophie: Yes I would like to do it with a friend 
Nigel: Great – one last thing if I can (?) do you find it easy to 
communicate in-world (would you say it is easier in-world or in real-
life?) 
Sophie: I still find it difficult in both 
Nigel: I see – thanks for chatting – and see you next week.  I will 
leave you to your task 
Sophie: Ok J Bye 
 
(Observation Report; Tuesday 28th June 2011: 3) 
 

The final two questions (questions 9 and 10) asked about the participants’ 

behaviour in-world, and how their real-world behaviours are transported into a 
virtual world.  Figure 77 illustrates these data. 

A interesting pattern in virtual-world communication behaviours was in the 

choices of methods of communication.  The ASC group said they were more 

likely to communicate in the virtual world as they do in real-life, while the TDG 

were more likely to communicate differently in-world compared to how they did 
in the real world.   

Evidence from the observations also highlighted this pattern: “Some participants 

[with ASCs] acted very similar in-world as they do in real-life (the way Sophie 

and Richard communicate for example – evidenced by Miss Green’s feedback)” 

(Observation Report 5: 28th June 2011).  Miss Green’s feedback in this context 

relates to an informal conversation at the end of one session where Miss Green 

commented that, like in the real-world, Richard would talk to Sophie very much 

(in class) and that they were close friends.   The ASC group reported 

transferring there communication behaviours to the virtual world, while the TDG 

did not; although sufficient time was not provided to address this with the TDG.  

The activities of the ASC group, in this case, support the findings of Schroeder 

et al. (2001), who found similar findings of typically developing user groups in 

virtual environments. However, while this is a useful finding, there could be 

several issues in it.  Firstly, as Pulsford (2010) reports, undesirable and socially 

inappropriate communication patterns can be observed in a virtual world setting 

(in Pulsford’s case a user with Asperger’s Syndrome displayed behaviours of 
shouting and talking inappropriately, in a virtual world setting). 
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Figure 77: Data reflecting the approach to communicating in-world, compared to the real world 

 

If indeed users with autism do act in virtual worlds as they do in real-life, some 

less desirable actions might be expected.  For example, Flood et al (2011: 2) 

highlight that children with autism can be “more socially isolated than their peers 

using less complex social behaviours”. They are “less attentive to faces of 

others regardless of displayed emotion” (Sigman and Ruskin, 1999: 109); and 

are poorer in identifying socially inappropriate behaviour (Loveland et al., 2001). 

If these behaviours are actually unique to people with ASCs, we are to expect, 

to some degree, these behaviours may be transferred to a virtual world 

(Ducheneaut et al., 2009; Taylor, 2002).  This highlights a need to further 

investigate the area of self-embodiment for the ASC community and the effects 
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that this may have in virtual environments – especially CVEs. Interactions and 

communication patterns could be further explored in relation to multiple users 
occupying a space simultaneously. 

However, as we know that virtual environments are able to provide some form 

of “order”, and are free from “social complications”, they are well suited for this 

user group. Indeed, Parsons et al. (2006) found that social conventions can be 

adhered to in such environments and that social conventions are, on some 

level, generalisable (although this is very inconclusive).  The present study finds 

that participants with ASCs did transfer their communication patterns into the 

virtual world, as self-reported, but that not all of these were either undesirable or 

problematic.  For example, while problems with socialising in-world initially took 

some time for the ASC group  (when compared to the TDG), after three weeks 

and with structure and naming of avatars, users with ASCs socialised on a par 

with their TD peers.  This suggests that overall their were no observed 

differences with in-world socialising, but that the ASC group appeared to take 

longer ‘coming’ together and forming social activities.  It was also observed that 

several participants had limited communication styles in-world (similar to their 

real-life patterns), but one participant felt more able to communicate in-world 

compared to in the real-world.  This one participant (Chris) had much to say in-

world, while his communication was extremely limited in the real world, leading 
his teacher, Miss Green to comment: 

… “He has never spoken to me like that before”.  When asked what 
she meant she said since being at school he has not said so much 
to her, and was surprised how very intelligent some of it was 

(Observation Report; Friday 15th July 2011: 1) 

 

This highlights the potential of virtual worlds and the role of computer-mediated 

communication for this particular user, and how he felt more able to converse 

(although much of it was inappropriate) with, in this instance, his teacher.  

Moreover, when asked after the study was completed about her reflections on 

behaviour in-world compared to their typical behaviour (in class), Miss Green 
also commented that: 
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Chris [seemed to] communicate with people in-world.  Not all of it 
made sense, but he very rarely communicates with any of the 
students involved in normal school life. 

Peter, ignored me and ran away!  He has never done this in real 
life, and did it consistently in-world. 

(Teacher Questionnaire; Question 6) 
   

This reflection of Miss Green tends to suggest that in-world behaviours of her 

students, on the one hand appeared to be positive for Chris, but less so for 

Peter.  Miss Green also reported that Chris and Peter used communication tools 

more so than any other of the participants in-world, compared to real world / 

classroom communication, Table 30 highlights these responses reported in her 
post-study questionnaire. 

Question 9 provides a more detailed insight into the responses from Question 8, 

asking, “Why do you think you communicate differently in-world?”. The majority 

of the TDG responded, “I’m not sure, I just do”, but 3 respondents identified the 

virtual world as a “place to make mistakes”.  This compares to the ASC group, 

40% of who replied that they felt “safe and secure in the virtual world, where 
real-life is more scary”.   

Table 30: Miss Green's response to Q9: Did any of the students, in your opinion, use the text chat 
(or other communication tools) more in-world that they do in real life? 

Student 
Name 

Yes they did, 
very much 

Somewhat Sort of Not at all Not sure 

Stephen   X   
Chris X     
Sophie    X   
Richard    X   
Ryan    X   
Peter  X     
Tony    X   
Angela    X   
   

Twenty per-cent of this group replied that they found it easier to use a computer 

(and virtual-world interface) to communicate.  Neither of these options was 

selected by the TDG, so perhaps this highlights a possible affordance of the 

virtual world for users with ASCs. While these affordances have been 

hypothesised and suggested by others (e.g. Fusar-Poli et al., 2008), the present 
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study is one of the first to present data examining such a notion from a user’s 

perspective.  This question was also the only one where the TDG selected the 

“not sure” option, and where the ASC group was able to categorise their 
response with greater conviction.   

Finally, responding to Question 10, twice as many of the ASC group reported 

looking at the other person when speaking to them, although they were less 

likely than the TDG to stand in front of them and not walk away.  In other words, 

the ASC group reported that they preferred to walk away from their 

communication partner.  Table 31 highlights the number of responses for each 
option question 10 offered; these will be discussed next. 

Table 31 tends to suggest four of the ASC group reported: “looking at the 

person when speaking to them”; two reported standing in front of their partner 

when communicating.  Conversely, four of the TDG reported not really doing the 

same things with their avatar as they might in real-life, with only two reporting 
looking at the person when speaking to them in the virtual world.   

 

Table 31: Number of responses to Question 10, Week 3; related to in-world and real-world 
communication 

Q10: In what ways do you communicate the same as you do in real-life? 
Possible responses: ASC n= TDG n= 
I use the same gestures and facial expressions 0 1 
I make sure that I look at the person when I am speaking to 
them 4 2 
I try to indicate to the other person that I have understood 
what they are telling me 0 1 
I stood in front of the person and did not walk away from them 2 4 
I do not really do the same things with my avatar as I might in 
real-life 1 4 

 

This highlights how the ASC group reported adhering to social conventions, to a 

greater degree that the TDG.  This perhaps reveals that the TDG, within this 

study, were experimental in their approach, and for the short period they used 

the virtual world for; something their avatar design/customisation also points 

towards.  However, the TDG reported using either facial expressions or 

gestures and indicating to another person that they understood what they were 
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telling them.  Both of these options were not selected by the ASC group.  This 

indicates that while on the one hand the ASC group reported good application of 

social convention (in line with findings from Parsons et al. 2005), on the other 

hand the ASC participants revealed being less inclined to use facial expression, 

gestures, or indicating to another person they understood what they were being 

told (i.e. nodding head, when someone is talking to you, to illustrate acceptance 

or understanding).  These three aspects, in some ways, also relate to social 

conventions, but one could argue, more subtle social conventions.  It is of 

course possible that technical issues locating and using these tools (i.e. 
gestures, facial expressions) inhibited their use by the ASC group.  

Reinforcing the more experimental and abstract approach taken by the TDG (as 

evidenced through their appearance), they reported a preference to “not [do] the 

same things with my avatar as I might in real life”.  The ASC group was willing 

to become involved and accept the virtual world as a closely related form of 

reality.  Members of the TDG (evidenced by their reported interactions, 

behaviours and avatar appearance) were more likely to become abstracted and 
‘toy’ with communication channels and avatar appearance. 

Responses from participants and observational data are discussed next, with a 

view to providing a sense of how the participants felt about communicating in 
the virtual world.     

As mentioned previously, when one participant with autism was asked: “Did 

[she] like communicating in-world, did [she] find it any easier?” the reply was: 

“Not really – I find it difficult in both” (Sophie; Case Study Session 5: 28 June 

2011). When this participant was asked, “Did [she] like doing the tasks?” she 

replied: “Yes, very much, I would enjoy seeing animals in real life too.”  She was 

then asked, “Did [she] like doing it collaboratively?” Again, she replied, “Yes, I 
like doing it with Richard.” 

Two more participants with autism (Angela and Tony) were asked what they 

liked best. Tony replied “the rollercoaster,” while Angela replied, “Not sure.” 

When asked if they preferred communicating in-world compared to real-life, 

Tony answered, “Not sure.” Angela did not reply; she wandered off.  When 
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asked about the use of communication in-world, and whether they found it 

easier, Tony replied, “Yes, I find it easier.” When asked why, and did it help in 

anything in particular, he suggested, “I can do it in my own time.” (Case Study 

Session 5: 28 June 2011). Tony found the affordance of slowing down 

communication enabled a greater sense of control in conversing, as he states: 

“I can do it in my own time.”  However, Sophie reported the use of a virtual 

world less beneficial for communicating stating that she found “communication 

difficult in both [virtual worlds and real-life]” (Case Study Session 5: 28 June 

2011).  This suggests that communication is very particular to the individual in 

this case study.  Although Sophie reported finding communication “difficult” in 

the virtual world, she had many conversations with others in-world (although 

mainly with Richard) and appeared to enjoy it; often laughing and giggling in the 
real world.       

There was clear evidence that other participants enjoyed the tasks in-world 

also.  There was frequent laugher and joking during the sessions, just as there 

was in the Parsons et al. study: “There were frequent laughter and jokes from 

the participants during the sessions” (p.202).  Examples of in-world activity that 
seemed to spark real-world laugher include: 

They would then all sit in a single car and ride.  This was the first 
time that so many had collaborated together.  Ryan and Angela 
found this very amusing and enjoyable.   

… where they both went on a trampoline each.  They seemed to 
enjoy jumping / doing this tasks together.  Angela commented on 
“[…] me and Tony on the trampoline together […] enjoying this”. 

Finally, towards the end Stephen discovered a chest of treasure 
and a secret cave under water (underwater world).  This pleased 
him very much, and he enjoyed exploring this area.    

(Observation Report 4; Friday, 24th June 2011) 

 

These activities elicited a real world laugh or gasp of excitement, as they 

approached and investigated the in-world tasks, highlighted in bold above.  As 

with Parsons et al. (2006) these findings establish that, ASC users of virtual 

worlds used in classrooms, find them enjoyable activities, ones that can be 

emotionally stimulating.  The current study finds that the role of in-world 
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activities and tasks can and should be enjoyable, helping participants to have 

fun in an in-world social space.    

     

Moreover the participants’ during one week used the virtual world after the 

session had ended, and would come back to it during their ‘free’ time.  The 

following excerpt from Week 8’s session illustrates this: 

Today’s session was a single session.  This ran from 1.00pm – 
2.10pm.  However, after the formal session ended the student’s 
attended a brief event in another building in the school – then they 
came back (at about 2.40pm) and continued to use the virtual world.  
They all finished at 3.00pm.     

(Observation Report 8; Wednesday, 20th July 2011) 

 

The above quote tends to suggest that as the weeks’ progressed and the more 

the participants with ASC used the virtual world, the more they enjoyed using it, 

and ultimately, during the last week showed an interest in coming back to use it 

during their free time.  This motivation provides some encouraging signs that for 

this group (young people with autism) virtual worlds provide a space they are 

prepared to invest time in using, especially in classroom settings, where 
perhaps formal contexts can be set (guided activities, for example).    

Data for this research question (communication in-world) were also collated 

during Session 4. This was the first session to have very specific aims, with the 
students working in pairs to complete a task in-world.  The tasks included: 

Meeting by the boats: with a view to exploring the boats, swimming 
pool, paraglider  
Meeting at the ghost train or bumper cars and then on to the 
rollercoaster 
Meeting in McLife’s, then going on to the underwater world 
Meeting at the zoo 

 
The students were divided into pairs and were given handouts and clear 

instructions.  These instructions included steps to follow in progressing through 

the task in addition to some prompts for recording information.  These strategies 

were used to maintain some focus on a task in the virtual world.  Figure 78 
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provides an example of one the tasks (meeting by the Zoo), while Figure 79 
illustrates another in-world task worksheet.   

They could, however, navigate the task with some freedom, and were able to 

shape the task as they wanted.  Having provided this extra layer of focus, and 

with the different context of working in pairs, some of the same questions as 

Week 3 were asked again. The responses to the same questions (questions 1–

4, see Figure 80, below) highlight variations in response. Question 1 asks what 
they first did when approaching their classmate in-world.  

Having spent a greater amount of time in-world (from week 3 to 4), participants 

with autism felt more likely to: (1) smile at their friend as they approached them; 

and (2) “do nothing”; i.e. they reported feeling less likely to “walk past them”, as 

highlighted in Figure 80.  This tends to suggest that the longer they spent in-

world, the more likely they are willing to express emotion or communicate with 

one another or that as they had specific tasks assigned to them, they were 
encouraged to communicate through the task activity.   
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Figure 78: Example of a task that the pairs of participants were asked to follow.  These were 
printed and provided to each participant (pairing) 
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Figure 79: Illustration of a worksheet provided to the students to accompany their in-world task 

 

Either way, and as Question 2 highlights, a greater number of participants 

reported their partner initiating communication – this may be due to the 

perception of who communicated first, rather than who actually did. This 

question perhaps highlights a greater level of passive behaviour reported by the 

participants as the study progressed (more willing to let other initiate 

conversation).  This is something that perhaps artificial intelligent agents can 

help to overcome, providing opportunities for social communication to take 
place. 
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Figure 80: Changes in communication patterns in the ASC group as the sessions progressed 

 

Results from Question 3 highlight that during the tasks in Session 3, one 

participant reported not feeling comfortable communicating with his friend. This 

participant (Peter) also reported not using the communication channels much 

(about 5 times only), and also suggested in Q9 that he felt “not very 

comfortable” doing the task (this task related to meeting by, and riding on, the 

ghost train and then bumper cars).  He also reported not liking the task too 
much.  The observation report highlighted their struggle to engage with the task: 
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[…] in fact all did [find their assigned starting location] apart from 
Stephen and Peter.  They both struggled to find their starting 
locations, as did Chris.  However they did get there eventually and 
then were able to introduce themselves to their classmate/s.  This 
was achieved through basic text chat.  A simple “Hi” or “Hello”.  
Nothing much more. 

(Observation Report 4; Friday, 24th June 2011). 

 

It was apparent that Peter found the virtual-world interactions both challenging 

and somewhat uncomfortable. Moreover, perhaps he had become uninterested 

in the environment, and was finding it less engaging; a finding supported by the 

findings of Parsons et al. (2005) who found off task behaviours, of an ASC 

group, to be reasonably common.  In addition Cobb (2007) warns about the 

importance of a facilitator to help guide participants with special needs through 

interactive tasks. Therefore a possible reason for the apparent interaction 

concerns (experienced by Peter, for example) could be due to lack of task 

direction and instruction provided in the current study.  Although some 

instructions were provided, they might not have been enough to lead some of 

the participants successfully through the task.  Parsons et al. (2006) provided a 

definite series of instructions, and, through pre-programmed agents, embedded 

a sense of structure. The present study provided less; and the “agents” were in 

fact the group’s class friends and teacher.  This provides a further sense of 

social communication – the group were communicating with their friends and 

teacher, and not a computer – and this could have proved difficult to some of 
the users (Peter and Stephen, for example). 

The final part of the questionnaire includes data that reinforce the enjoyment 

aspect of the tasks in-world (see Figure 81). Responses to Question 5, for 

example, suggests that the participants enjoyed the task (5 = very much; 

2=okay) compared to not enjoying it (1 = not bad; 1 = did not like them). Greater 

sociability was also noted in the session itself: “For the first time participants 

seemed to group and hang out in-world” (Observation Report 4: Friday, 24th 
June 2011). 
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Figure 81: Enjoyment of the tasks was highlighted through questions 5–9 

 

Question 6 makes clear that two of the participants (a single pairing) did not 

complete the assigned task (Chris and Peter). Both of these students identified 

this in their individual questionnaire, meaning that they were both aware of 

deviating from the task at hand.  Others reported completing the task; what 

follows is information from the Observation Report (Friday 24th June 2011: 1-2), 

which provides illustrations of the manner in which the pairings completed the 
tasks: 

Richard and Sophie were very able to progress with their task – 
even though it was the most open of the four tasks.  They met at 
their start point and initiated discussion, decided what to do next 
and progressed.  They were also at opposite parts of the room and 
only used the text chat to communicate.   

Stephen and Ryan were not able to manage the task together too 
well.  They did meet at their start point (although Stephen needed 
help).  Ryan did not need help.  They then proceeded to introduce 
themselves and went to the underwater world. They then (with 
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some encouragement) carried out the task.  But did it 
independently.  Little collaboration.  Ryan was more willing to work 
independently and communicate (initiate).  Stephen did not use the 
text chat nor was he interested in using it.  The work sheets were 
completed by both participants.   

Angela and Tony had a very good go of the task.  They worked very 
well together and met at the meeting point they were instructed to.  
Angela would provide a running commentary for large parts of the 
task.  However, they proceeded to the zoo/jungle, and started to list 
details of the animals (as instructed).  They did this task and then 
moved to the swimming pool area, where they both went on a 
trampoline each.  They seemed to enjoy jumping / doing this tasks 
together.  Angela commented: “[…] me and Tony on the trampoline 
together […] enjoying this”.     

Sophie and Richard, met by the boats, with the intention of deciding 
what to do by themselves.  However to get things moving, the 
worksheet suggested they explore the boats.  They did do this, but 
quickly decided to meet by the bumper cars.  They had extensive 
discussion.  However, unlike Angela and Tony they did it totally 
through the SL [Second Life] platform, using text chat and their 
avatars.  They stayed in the bumper car area – until moving to the 
rollercoaster towards the end of the session. 

 

These qualitative data highlight how independent and confident at least half of 

the class (n=4) had become in their use of the virtual world; they were observed 

completing tasks with their partners, working and communication together, and 

on occasion reported enjoying aspects of it.  Moreover these included some 

socialising activities (riding the rollercoaster together and using objects closer to 

the swimming pool area).  Figure 82 highlight two participants (Peter and 

Richard) underway with their tasks working with a ‘partner’ in-world.  The lack of 

focus shown by two of the ASC participants perhaps indicates a lack of ability, 

for some children with autism, to learn independently and the need to be guided 

when problems arise (in this case the ‘problem’ was lack of structure/guidance 
of in-world tasks) (Cobb, 2007; Mitchell et al., 2007; Lorenzo et al., 2013).    

Data from Question 7 shows that only one of the participants would not like to 

“do the same task in real-life”, while all of the others reported that they would 

like to do the same task in real-life.  This perhaps suggests both that 

participants enjoyed the tasks in the virtual world, and that they would like the 
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opportunity to replicate the in-world experience in the real world, indicating a 
potential link between the virtual and the real.  

 

Figure 82: Ryan (left) and Richard (right) carrying out their assigned tasks with there 'partner' in-
world 

 

Five of the eight participants reported using the communication channels (Q8) 

“quite a lot” and “lots”; highlighting the perception of the users in this case study 

that communication channels were used fairly extensively, while three reported 

not using communication much at all.  In fact two, Chris and Peter, reported 

using communication “very little”. Ryan indicated that he used communication 

channels “not too much”. Data on the use of text chat (reported in chapter 11 of 

this thesis) confirms that one of the three (Peter) did not use communication at 

all, and that Ryan used it infrequently. This compares to Chris, who used 

communication extensively. Records from Week 6 show that during part of the 

session Ryan communicated (mainly responding to questions) a total of 22 

times, while Chris communicated a total of 40 times (although 20 of these were 

inappropriate, e.g. “Poooooooo”; “Teeeeeee”).  Below (Text chat record; 8 July 

2011, Session 6) illustrates some the communication and text chat recorded of 

Ryan during week 6, thus highlighting his preference to respond to questions.  

The conversation was conducted by the pool and trampoline area; as Figure 83 
highlights).    

Nigel: Hi Ryan 
Ryan: Hi Nigel 
Nigel: hi Stephen 
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Nigel: guys can i ask you a question?  
Ryan: Yes you can 
Nigel: i was wondering ... if you found the virtual world useful and 
helpful in talking to each other? 
Ryan: Yes 
Nigel: do you like the text system to talk to people? 
Ryan: Yes i do 
Nigel: do you prefer to do this than talk to you friends in real life 
Nigel: ? 
Nigel: hi Stephen do you like the text system? 
George: yes i do 
Ryan: Talk to them in real life [responding to my original question 4 
lines above] 
Nigel: what do you both like about the text system? 
Stephen: are you bonkers 
Nigel: no not bonkers -- just a little mad :-) 
Nigel: what is it about the text chat that you like? 
Nigel: anyone....? 
Stephen: i think its realy cleaver 
Nigel: i see -- would you like to communicate like this in real life or do 
you prefer to talk face to face? 
Stephen: i prefer to talk face to face 
Nigel: Ryan what do you like best on the island? 
Nigel: cool Stephen -- what is your fav place on the island? 
Ryan: I have no idea 
Stephen: i love the underwater land 
Nigel: nice Stephen -- Ryan do you like it all, or a particular part? 
Nigel: maybe the rollercoaster? 
Ryan: I don't know 
 
(Text chat record extract; 8th July 2011) 

 

It can be seen from Figure 83 that the body position of Ryan appears to be 

facing neither Stephen nor myself.  Rather Ryan is facing forward between both 

Stephen and myself.  This could be considered breaking social convention and 

possibly encroaching on Stephen’s interpersonal distance (IPD).  Notice also 

how Stephen does not move to address this encroachment on IDP.  It is only 

after about 13 minutes that Ryan moves his avatar to face myself, the 

predominant conversation agent.  The right-had side of Figure 83 illustrates how 
Ryan final moves his avatar.       

It appears, therefore, that while the perception of communication in-world was 

reported to be either “lots” or “quite a lot”, when analysed in further detail the 

actual number of communications (via text chat) are somewhat less than 
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perhaps expected; perhaps suggesting a difference in perceived number of chat 
occurrences verses actual levels of communication.    

 

Figure 83: Screen captures from screencast of Stephen and Ryan during the conversation (during 
week 6, 8th July 2011).  From 00:00:28 – 00:13:45 (just over 13 mins) 

 

As a final illustration of how the participants, in this case Stephen, appeared in 

his classroom during this conversation, Figure 84 highlights Stephen in class 

during the conversation happening in-world.  He appears to be engaged and 
able to input using text chat communication.  

 

Figure 84: Stephen in the classroom during the conversation during week 6 (8th July 2011) as seen 
in-world in Figure 81 
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The final question, Question 9, suggested that the majority felt very comfortable 

or comfortable in the virtual world.  Again two participants suggested they did 

not.  These were the same who reported using communication “very little” in 

Question 8. This could suggest that feeling comfortable doing a task is 

important to feeling comfortable communicating in a virtual world for these two 

participants and that virtual worlds might not be suitable for everyone.     

It was also during this fourth session that the participants felt able (and perhaps 

comfortable enough) to converge for the first time. Before this session they 

focused on their own interests, and would go their own different ways (exploring 

parts of the Island independently of one another). During week 4 (towards the 

end of the session) the group seemed to become group-aware, even discussing 

activities together and working collaboratively. The following was noted in the 

observation report: 

Towards the end several of the participants meet at the rollercoaster 
– this included Ryan, Angela, Tony and Peter.  They would start at 
the station and then made their way to the rollercoaster.  They would 
then all sit in a single car and ride.  This was the first time that so 
many had collaborated together.  Ryan and Angela found this very 
amusing and enjoyable. 
 
(Observation Report 4; Friday 24th June 2011) 
 

This highlights an important transition (into group activity), a context that the 

typically developing peers seem to develop much quicker and with spontaneity.  

The TDG within this case study converged naturally and quickly (for example, 

within 10 minutes of completing avatar customisation).  Figure 85 illustrates two 

examples of the ASC group socialising in the virtual world (on a rollercoaster 
ride and meeting at the ride in advance). 

Some of the ASC participants found working with others in the class helpful as 

well as enjoyable. One participant in particular, Sophie, reported enjoying the 

tasks (in-world) both because they aligned with what she would like to do in 
real-life, and because she liked meeting and working with others in-world.   
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Figure 85: An example/illustration of the ASC group coming together to socialise in-world 

 
This extract, from a conversation I had with Sophie, Illustrate these points: 

Sophie: hi nigel [the researcher] 
Nigel: I wondered -- are you enjoying the task today? 
Sophie: yes i am enjoying it a lot 
Nigel: Also do you enjoy being in world doing these tasks? if so can 
you think why? […] is it cos the graphics make it look cool? […] or 
maybe because you can control who you speak to -- unlike real life? 
Sophie: i would enjoy these tasks in world,because of seeing the 
animals 
Nigel: cool, would you also have liked to do it with someone -- like 
Richard (as you did today?) 
Sophie: yes i would like to do it with a friend 

 

Tony also reported enjoying the virtual world context too, in a conversation 
during session 7: 

Nigel: hi Tony and Ryan 
Nigel: are you both okay? 
Nigel: enjoying the virtual island? 
Tony: Yeah 
Nigel: great  
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(Text chat record, Session 7; Friday, 15th July 2011) 
 

In addition, the following passage from session 4 (24 June 2011), below, 
highlights how some aspects of the virtual world were seen to be enjoyed:     

The group using the basketball court (Sophie, Richard, Stephen and 
Ryan), did so very well and seemed to also enjoy the competitive 
aspect.  Sophie and Richard were good examples … The 
participants were also very happy using the activities in world and 
enjoyed them immensely  
 
(Observation Report 4; Friday, 24th June 2011) 

 

Later during the case study (session 8) a similar pattern emerged in that 

Stephen, Angela and Tony all seemed to enjoy their experience in the virtual 
world: 

Stephen, Angela and Tony all worked well and enjoyed the virtual 
world rides, and all shared them well and took turns. 
 
(Observation Report 8; Friday, 24th July 2011) 

 

It was not only reported that some participants enjoyed the activities and 

experience in-world, but that they found communication, at times, relatively 

straightforward, and one might argue natural, as the following excerpt suggests: 

Nigel: Can you share with each other what you found? 
Angela: Yeah 
Nigel: Cool 
[Several seconds pass: about 10 seconds] 
Angela: I found out that a Kangaroo lives for 6 to 8 years 
Tony: Did you know that both a giraffe and zebra live for 25 years? 
Angela: I knew a zebra could…because I found zebras too 
Tony: But what about the giraffe, did you know that 
Angela: no…I don’t think so 
Tony: oh well ok 
Angela: a african elephant lives forever not 
Angela: what do you want to do now? 
Tony: nothing much 
Angela: ok 
Tony: I’m going to the bumper cars [gets up and walks off] 
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Angela: yay [gets up and follows Tony] 
 
(Observation Report 4; Friday, 24th June 2011) 
 

 

Here we see a conversation that is both situated in the context of the task they 

were undertaking (at the zoo), and that follows several communication 

conventions (e.g. body positioning, perspective-taking and maintaining social 

interaction: see Figure 86).  Because the dialogue was initiated by myself 

(Mellish Effingham, in-world), and the situation somewhat contrived (by me 

asking them to meet here), some caution should be applied this claim, as there 

were only a few of these types of conversations observed. More broadly it does 

demonstrate an ability to converse and communicate within social conventions 

in-world (e.g. sitting at a table, facing one another, taking turns, building on 

conversation points, deciding what to do next). The conversation above was 

slower than real-world conversation, mainly due to the in-world communication 

process (taking time for messages to be delivered).  It may have been this that 

helped to aid the flow and type of conversation, and this would concur with the 

notion of slowed-down CMC conversation enabling time to consider and 

process thoughts, feelings and responses, and thus being easier to deal with for 
user groups with autism.   

Staying with the notion of observing social conversions such as facing one 

another, there were other examples of this taking place during the case study. 

Avatar bodies appeared to be positioned correctly, facing their conversation 
partners (sitting opposite to ‘chat’, for example).   

Figure 86 and Figure 87, below, highlight this.  However, there were also 

examples of this not being the case, although these were observed to be less 

than correct conventions.  Figure 88 illustrates examples of Chris, who would try 

and have conversations with his back to his conversation ‘partner’ and Ryan, 

who on one observed occasion stood between two participants and faced 
neither.        
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Figure 86: Visual example from Second Life of conversation exchange 

 

In reporting that one participant (Chris) and another on occasion (Ryan) failed to 

look in the direction of their conversing partner(s) the current study presents 

findings that do not follow what others have found.  For example, Becker and 

Mark (2002) found that participants in virtual worlds (they examined three virtual 

worlds) tended to adhere to social conventions and indeed insisted that others 

did so too.  They sum up by suggesting that “…social conventions play an 

important role regarding the inner coherence of these environments” (p. 33), 

and that people joining these environments soon become aware of these 
conventions, and once they do, report feeling comfortable.   
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Figure 87: Examples of participants facing one another when conversing 
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Figure 88: Examples of Chris and Ryan expressing unusual social convention when conversing 
with others 

 

With this in mind, Becker and Mark also go on to suggest that within social 

conventions avatars tend to face on another when conversing, allowing for a 

greater deal of intimacy.  Here they are also referring to a “…politeness to 

maintain the conversation flow in all [three CVE] environments (p. 20), and 

ways that participants found to have and control intimate conversations (facing 

each other, acknowledging each other, are two examples).  In the current study, 

the ASC group, while adhering to several conversions (i.e. sitting opposite one 

another, face one another when talking, queuing for a ride), Chris did not follow 

these on many occasions, and as a result was ignored by his peers at times.  

For example, and as the record below highlights (Text chat record, 20th July 

2011), he was not being listened to.  Perhaps due to facing the wrong direction 

and because of the inappropriate conversation he was trying to have. 
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05:10] Chris: coke is more clever then you  
[05:10] Nigel: hi what would you like? 
[05:10] Nigel: to drink? 
[05:11] Miss Elvery: a cappacino for me please 
[05:11] Chris: hello marie ( 
[05:11] Nigel: simply click the coffee machine behind me and chose 
[05:11] Chris: hello marie  
[05:11] Nigel: hello who will order first? 
[05:11] Richard: Can I have a coke please if you've got one? 
[05:12] Chris: hello  
[05:12] Chris: poo  
[05:12] Miss Elvery: Chris stop being so silly and say something 
sensible 
[05:12] Chris: Richard 
[05:13] Chris: Richard 
[05:13] Chris: Richard 
[05:13] Chris: Richard 
[05:13] Ryan: Chris stopb 
[05:13] Chris: Richard 
[05:14] Chris: a banana has more personality then any human  
[05:15] Nigel: click the coffee machine to choose 
[05:15] Chris: a banana has more personality then any human 
[05:15] Miss Elvery: how do you know that Chris 
[05:15] Chris: Richard 
[05:15] Chris: Richard 
[05:15] Richard: Can I have a coke please if you've got one 
[05:16] Chris: i want coke  
[05:16] Chris: i want coke with some poo in it  
[05:16] Nigel: okay coke is available in Mc Lifes. Just round the 
corner. Would you like to go there? 
[05:17] Nigel: Chris why not take a seat? 

 
(Text chat, Session 8; 20th July 2011) 

 

Here many of the class friends appear to be ignoring Chris or on two occasions 

(during this record) respond to him asking him to stop “being so silly and say 

something” or “stop”.  His position in the coffee shop is highlighted in Figure 89 

below, where he can be seen to the right of the picture facing away from others 

as he is trying to converse with them.  Therefore, the notion of in-world 

conventions could apply here, as implied by Becker and Mark and by facing 

another direction could have meant Chris was segregating himself from the 

group appeared to “provoked annoying[ed] reactions” (Becker and Mark, 2002: 

p29)  
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Figure 89: example of Chris's location during a sequence he was mainly ignored 

    

In considering how Harris et al. (2009) found behavioural interactions in a virtual 

world with typically developing users, the current study finds quite the opposite 

for users with ASC.  Harris et al. found that participants in their study, over an 

eight-week period tended to chat less as time progressed and spent more time 

in fewer places of interest.  They also suggest that people change their social 

lives over time “… to become more stable in their interactions, seeking out a 

fewer places with more people in them” (p.300).  Moreover, Harris et al. found 

that users in virtual worlds tend to revert to “real animations” more typical to the 

physical world (walking from A to B rather than running, teleporting or flying).  

The current study finds that communication, and chat for users with autism 

seems to increase over time, with exploration of virtual spaces (buildings, rides, 

areas of interest) continuing to increase.  The ability to fly also was a continuing 

attribute of the current case study, as Angela sums up stating that “I [Angela] fly 

a lot” (Text chat, Session 8; 20th July 2011), when asked “Do you guys seem to 

walk in the virtual world where you would in the real world?”.  There seems to 

be, therefore, several typical behaviours and interactions that users with autism 

seem not to ‘adhere’ to in virtual worlds.   
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11.3 Summary 

In sum, this part of the study has sought to gauge the aspects of a virtual world 

children with autism identify as useful for communicating – and why. Patterns of 

communication displayed and recorded were that: the ASC group seemed to 

enjoy using text-chat functions, while the TDG were engaged with gestures and 

facial expressions.  However, it is within the context of a qualitative 

interpretative study that these observations are presented. In summary, the 

main differences observed and reported in the data were that text-chat forms of 

communication were by far the most popular for the ASC group, compared to 

the TDG. Observation and questionnaire data support this view.  Of equal 

importance and interest was that for the ASC group, knowing with whom they 

were expected to communicate was vital to opening the communication 

channels. In other words, until each avatar displayed its real-life name, the ASC 

group were less likely to communicate – in fact the TDG did not display their 

real names at all – the ASC group appeared to communicate only when they 

knew their friends real name.   This provides some insights to interesting 

patterns and they are reported and presented as such, meaning they should be 

viewed with the overarching limitation of interpretativism and not as statistically 
significant, for example, or seeking to benchmark the communication behaviour.      

Of less importance, but equally interesting, were the findings that suggested the 

ASC group reported a greater use of facial expression when meeting their class 

friends, compared to the TDG.  However, in reality this did not happen, as the 

ASC group were not observed using facial expression; perhaps this finding 

highlights a desire or aspiration to use facial expression rather than actually 

using them. Conversely, however, the ASC group was more likely to simply 

walk past their friend than communicate at all. In addition, the ASC group 

reported a greater preference for looking at a person when talking to them in-

world than the TDG did.  Again, and in part, this was not what was recorded 

(Chris, Stephen and Ryan all had periods of time when they faced away from 

the intended recipient of a conversation). Finally, The TDG displayed more 

egocentric behaviours (customising themselves, and looking at their own avatar 
by rotating their viewpoint, for example). 
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Throughout the weekly sessions in the virtual world, a structure was provided to 

the participants by means of a handout with some basic instructions.  Each 

participant was paired with another of his or her classmates (this was decided 

upon recommendation from the teacher, who had experience of which students 

would work well together). This was also based upon a recommendation by 

Parsons et al. (2004), who suggest that: “… virtual environments should be built 

with this in mind [providing a supportive structure], in order to provide supportive 

situations in which participants can concentrate on target skills, rather than 

struggling to overcome problematic executive demands” (p.462).  However, 

observation reports show that some of the participants failed to follow the 

instructions provided.  In addition, it was recorded that participants who failed to 

follow instruction well were less willing to communicate extensively in the virtual 

world.  This might have been due to lower verbal abilities as Parsons et al. 
(2006) showed.    

Having explored and examined the role of avatar representation in virtual worlds 

and the types of communication, the next chapter presents data on how 

participants communicated in-world, and on the appropriateness of these 
interactions. 
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Chapter 12: The role of communication tools and 
appropriateness of communication in-world 
 

Introduction 

This chapter addresses the second research question, communication and 

appropriateness of in-world communication. Within this chapter the following 

research question will be addressed: Will children on the autism spectrum use 

communication tools available within a virtual world, and if so, use them in a 

socially appropriate manner?  This feeds into Phase 4 of the framework and 
thus involves data analysis. 

Sections 12.1 and 12.2 outline the measures and process involved in 

investigating these questions, leading to 12.3 and 12.4, where results and 

discussion are presented. 
 

12.1 Measures 

Measures considered in this chapter include firstly examination of observation 

reports to that made reference to communication in-world.  Here I consider key 

words such as: text chat, expressing emotions, body gestures and body 

animation in the observation reports (across all weeks of this study).  Moreover, 

I examined text-chat records across weeks 7 and 8, coded through the 
synthesised criteria of Varughese (2011) and Hadwin et al. (1997).   

 

12.2 Process 

These research questions were specifically addressed through the case study 

sessions in weeks 1-8, in seeking to explore what communication channels 

were used by both the ASC and TDG, while weeks 5, 6, 7 and 8, were each 

considered in exploring questionnaire data related to communication in-world. 

Finally weeks 7 and 8 were analysed for the text-chat records to seek number 

of communications and in measuring the appropriateness of the communication 

in-world.  Each week involved particular tasks and afforded data-collection 
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opportunities targeted to help inform discussion on these two research 
questions.  A summary of these sessions is presented below, in Table 32. 

Table 32: Sessional data to be examined in this research theme (2) 

Session/
week  

Content and objectives Data type collected Research 
Question 

Week 5 
(28 June 
2011) 

Working towards a specific task, in 
pairs.  This was to help focus tasks, 
and help students to get more from 
the sessions.  Sessions included: 
collecting detail on animals at the 
zoo, meeting and riding on the 
rollercoaster, going to get something 
to eat. 

1 Completed questionnaire: 
related to communication 
and interaction in-world 

2 Observation report 
3 Photographs 
4 Screen capture (video) of 

conversations and 
interactions 

3 

Week 6 
(8 July 
2011) 

Working towards a specific task, in 
pairs (switched from the previous 
session).  This was to help focus 
tasks, and help students to get more 
from the sessions.  Sessions 
included: collecting detail on animals 
at the zoo, meeting and riding on the 
rollercoaster, going to get something 
to eat. 

1. Observation report 
2. Photographs 
3. Screen capture (video) of 

conversations and 
interactions 

4. Detailed conversation 
logs from session 

3 

Week 7 
(15 July 
2011) 

In this session the students were put 
into two groups of four, and provided 
with less structure and more 
autonomy than in the previous three 
weeks. Tasks included: Log Flume 
and basketball areas 

1. Completed questionnaire: 
related to thoughts on the 
virtual-world experience 

2. Observation report 
3. Photographs 
4. Screen capture (video) of 

conversations and 
interactions 

5. Detailed conversation 
logs from session 

6. Images of “favourite” 
parts of the island 

4 

Week 8 
(20 July 
2011) 

In this session the students were put 
into two groups of four, and provided 
with less structure and more 
autonomy than in the previous three 
weeks. Tasks included: coffee shop 
(ordering food and drink) and funfair 
activities (ghost house). The tasks 
were rotated after 30 minutes. 

1. Completed questionnaire: 
related to thoughts on the 
tasks (i.e. preferences of 
task) 

2. Observation report 
3. Photographs 
4. Screen capture (video) of 

conversations and 
interactions 

5. Detailed conversation 
logs from session 

4 and 5 
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12.3 Communication tools in virtual worlds 

In addressing this research question, the following section seeks to consider: 

Will children on the autism spectrum use communication tools available within 
VWs, and if so, use them in a socially appropriate manner? 

The first part of this question will be addressed through an examination of the 

channels/tools used in the virtual world.  This will involve highlighting 

communication activities (text chat, expressing emotions, body gestures and 

body animation) in video clips, photographs, observation reports and text-chat 
records. 

The question of what tools were utilised to communicate within the virtual world 

was addressed through a thorough examination and inspection of observation 

reports, computer logs and questionnaires. As previously described, the 

mechanisms of communication provided in the virtual world include text chat, 

audio chat, facial expression and body gestures. The audio-chat option was 

ruled out, as it would have complicated the contextual situation by having 

students talking in-world while in the classroom together; participants were too 

close in proximity for this option to be viable. Communication options the 

participants had available to them therefore consisted of text chat, facial 

expressions and bodily gestures. Data from observation reports and in-world 

video clips suggest that the sole form of communication was through text chat. 

The following section examines this material in order to catalogue the use of 
communication tools in the virtual world. 

Initially the participants all showed a preference for the use of the text-chat tool. 

They were all shown how to use the variety of tools available, but from the 

outset participants seemed drawn to the text-chat option. The third week of 
activities drew out the following observation notes: 

[…] However, once in the café, all students were able to 
communicate basically (through text chat).  
 
[…] In this second session a few of the students interacted very 
well (using text chat).   
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They [Angela and Tony] eventually sat next to one another (by 
the bowling alley) and started to use the text chat, albeit very 
briefly […] 
 
(Observation Report; Friday, 17th June 2011) 

 

These notes illustrate the tentative approach some of the participants took in 

using text chat in the virtual world. There was limited communication at first. 
Week 4 provided further insights into interaction using text chat:  

[Stephen and Peter] both struggled to find their starting 
locations, as did Chris.  However they did get there eventually 
and then were able to introduce themselves to their classmate/s.  
This was achieved through basic text chat.  A simple “Hi” or 
“Hello”.  Nothing much more. 
 
Richard and Sophie were very able to progress with their task – 
even though it was the most open of the four tasks.  They met at 
their start point and initiated discussion, decided what to do next 
and progressed.  They were also at opposite parts of the room 
[classroom] and only used the text chat to communicate [in-
world] […] their text chat was very extensive (as evidenced in 
the questionnaire results), and used appropriately.  
 
Ryan was more willing [than Stephen, his partner for this task] to 
work independently and communicate (initiate).  Stephen did not 
use the text chat nor was he interested in using it [during this 
week he did not communicate at all in-world]. 
 
Participants tend to talk over their avatar communication (i.e. 
shouting across the room to the actual person) – this seemed to 
match the “typical” group’s [TDG] activity. 
 
(Observation Report 4; Friday, 24th June 2011) 

 

These observations illustrate that several of the participants felt comfortable 

early on using the text chat as a form of communication. These excerpts also 

continue to highlight the participants’ clear preference for the text-chat option. 

This preference held true, for almost all of the participants, as they continued to 
use the environment and became familiar with it. 

Moving on to the following session, there appears to be greater emphasis on 

the use of text chat. Now all participants felt comfortable and able to 

communicate using this mechanism: 
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The text chat was used extensively during the session – every one of 
the participants used this form of communication at one point or 
another. 
 
(Observation Report 5; Tuesday, 28th June 2011) 
 

This perhaps suggests that the participants needed to build up a level of 

confidence in-world before feeling comfortable in communicating and 

interacting. This finding has several possible underpinnings. Firstly we know 

that typical users in these environments tend to congregate and form 

partnerships and social groups quickly (Taylor, 2002; Messinger et al., 2008). 

This was also evident through observations of the TDG in the current study, as 

the following section from an observation report highlights: 

 

[The TDG] quickly found the dodgems and rollercoaster and started 
to engage with these. This also initiated much discussion. The 
students all, one by one, found other activities (the ghost train) and 
almost all ended up in the arcade.  Interestingly they would follow one 
another (to a certain degree) – as they might in real-life?  They also 
took turns in playing games / using the games (bowling, for example).  
They only focused on one activity for a short while, before moving on 
to others. They seemed very social saying things in the class like: 
“come on, let’s meet in the arcade”. They also arranged to all meet at 
the “meeting point” where they would take a photo of the “group” and 
then started to play a game.  So the avatars were used in a very 
social manner – not just to explore the island. They seemed to want 
to be together quite a lot. 
 
(Observation Report TDG; Monday, 6th June 2011) 
 

This highlights the differences in communication preferences and social 

behaviour between the two groups. It took 3 to 4 weeks for the ASC group to 

get to a point where they all felt comfortable in the environment and with each 

other, while the TDG took less than an hour. The TDG’s communication 

mechanisms were also diverse: 

 

[The TDG] used the communication channels: text chat and 
gestures.  These were used to … suggest how they were feeling 
and what they wanted to say. 
 
(Observation Report TDG; Monday, 6th June 2011) 
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This suggests that TD users are ready to experiment with, and confident in the 

use of, communication tools in virtual worlds, which was somewhat different to 

users with ASCs. The ASC group in this case study responded slower and in a 

less diverse manner. However, after several sessions the ASC group had 

diversified their use of text communication, using it to initiate conversation more 

than in previous weeks.  Before this week much of the in-world activity 

appeared to be exploratory; touring the island through the in-world activities.  

While this did involve conversation (using text chat), initially it was only on 

occasion, as the weeks’ progressed, this activity, including initiation, seemed to 

increase.  The following example demonstrates the increase in communication 
in-world: 

During this task, as always Tony and Angela got on well and 
communicated using the text chat in Second Life. 
 
All students able and willing to use text chat – and even use it to 
initiate conversation (Stephen, especially). 
 
(Observation Report 6; Friday, 8th July 2011) 

 

In Session 6, when engaged with a participant, the researcher showed that they 

found something funny by using the “laughing” gesture (see Figure 90 below).  

This seemed to go unnoticed, with the receiver (in this case Richard) letting it 

pass without reciprocating or imitating. It is reported that imitation skills are 

something that children with ASCs can lack (e.g. Williams et al., 2002), and 

within this context it is expected for conversational agents in virtual worlds to 

acknowledge/reciprocate (Vinayagamoorthy et al., 2006).  This seemed not to 
apply to Richard in this context.     

However, and on the other hand, there was an example of the laughing gesture 

being reciprocated but Stephen, as Figure 91 highlights.  Here it can be seen on 

the left of the screen capture the researcher selecting the laugh gesture, to 

which the researchers avatar gestures a “laugh”.  Then on the right of Figure 91 

illustrates Stephen reciprocating or mirroring this gesture.  This was the only 

time this was seen, and was one of only a few times a gesture was used by the 
ASC group. 
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Figure 90: Example of Mellish Effingham laughing.  Richard, the recipient, responded by selecting 
no gestures 

 

 

Figure 91: Mellish Effingham, on the left, selecting "laughing" gesture.  Stephen, on the right, also 
using the "laughing" gesture after a delay of 18 seconds 

 

However, Stephen using his gestures in this way came after I had shown him 

several examples of both how to select gestures in Second Life and in the real-

world, just previous to him using the gesture in the virtual world.  

Notwithstanding, he did attempt to use gestures again during the same week, 
as Figure 92 highlights.    

Another example, during week 6, Ryan decided to try using a gesture.  Figure 

93, shows him selecting the gesture panel (along the bottom of the laptop 
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screen).  However, he appeared to only select this once during the session, and 
not again after.   

 

Figure 92: Stephen considering the use of a gesture (the gesture options have been selected by 
Stephen, as can be seen on the bottom of the laptop screen 

 

 

Figure 93: Ryan selecting the gesture panel in Second Life and deciding what gesture to use 
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By Session 8, the participants were observed using text chat freely, extensively 
and without prompt. The following observations highlight this finding: 

Tony and Angela hung out around the swimming pool area at 
which point Angela was text chatting to Tony. 
Good level of initiation from many of the participants – good ability 
to walk up to a peer and initiate some conversation (using text 
chat). 
Great use of text chat – gets better every week (building 
confidence).  
 
(Observation Report 8; Wednesday, 20th July 2011) 

 

The notes above illustrate a slight but sustained progression in confidence and 

willingness to engage with the technology and to communicate in the virtual 

world. However, it was interesting to observe the time it took for the ASC group 

to engage with communication in-world and note it was considerably longer 

than the TDG. Moreover, the ASC group used only the text chat mode of 

communication; the TDG were expansive in their communication methods, also 

utilising gestures, movements and facial expression. These findings, on the 

delayed uptake of communication affordances in the virtual world confirm what 

some CMC research tells us. For example, Benford (2008) suggests that users 

with HFA find CMC to be a way of reducing the challenges of spoken 

communication through the pace of interaction.  As observed in the current 

study, it appears to be the same for CMC within virtual worlds. Benford’s work 

considers the use of text chat over the Internet at a distance, without an avatar 

– and therefore without becoming immersed with others – so does differ in 

context. However, within the current study, evidence seems to suggest that 

once an avatar (an embodied representation of self) is introduced into CMC, 

more challenges for ASC users may arise due to consistent presence of self in 

a virtual world; others are present all of the time and so perhaps produce further 

barriers to communication. If we consider the notion that emotionally expressive 

avatars will enrich the experience of users of CVEs (Fabri and Moore, 2005), 

there is supporting evidence that CMC, even through avatar representation, 

proves unproblematic for users with ASCs.  Therefore the main issue with 

virtual worlds could be the co-presence experienced. Through the findings of 
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Benford (2008), and from data in the present study, there is evidence that when 

a self-representing avatar is used in the CMC process communication 

difficulties can exist during earlier stages of the process.  In other words, some 

of the participants in the current study appeared to take sometime in developing 

their confidence and/or ability using the software to communicate.  

Notwithstanding, some only developed limited communication; notably Stephen, 

Ryan and Peter, as the next section discusses.   

 

Benford’s (2008) study tended to suggest that CMC via the Internet was of 

benefit (due to reduced face-to-face contact), when a virtual world in tends to 

bring back the face-to-face dimension, and could contribute to communication 

limitations experienced with three of the ASC participants.  Problems may 

increase in line with the level of immersion experienced in the virtual world and 

the level of reality displayed.  Much evidence exists to show that people display 

immersive behaviours in CVEs (e.g. Bailenson et al., 2008; Schroeder, 2002) 

and equally there is evidence that people with ASCs are able to become 

immersed and feel a sense of presence within IVEs (Wallace et al., 2010). 

However, to date no studies have examined CMC within a virtual world for ASC 

users. Data from the present study suggests that, while initial communication is 

problematic for ASC group’s in-world, a willingness to communicate can be 

gained over time, as familiarity increases. This suggests that time is needed to 

get used to the environment. It is also important for users to know with whom 

they are communicating, and a mode of communication must be available that 

is simple and effective (text chat, for example). Data presented in the present 

study suggest these as key elements of effective CMC in virtual worlds for users 

with autism. 

 

The next section aims to address the ways in which text chat was used within 

the present study; its frequency and appropriateness are measured and 

discussed.  Data are broken down by participant and are explored over the last 

two weeks of the case study.  The final two weeks of the study were examined 

due to technical constraints; these were the only weeks where data of chat logs 

were successfully saved.  
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The mean time participants spent engaged in text chat in the virtual world, was 

44 mins (Week 7) and 47 mins (Week 8), representing some sustained and 

lengthy use. Week 7 consisted of all 8 participants for the majority of the 

session (Sophie joined 20 minutes after the start due to a music rehearsal), 

while only 7 participants were present for the session in Week 8 (Sophie was 

missing due to music practice in another class).  Across both weeks Peter 

recorded no text-chat at all. These data are represented below in bar chart form 

(Figure 87). 
 

The participants were in pairs for these sessions, and encouraged to work in 

these pairings: Angela and Tony; Chris and Peter; Sophie and Richard; Stephen 

and Ryan.  However, during session 7 they were asked to work in ‘foursomes’.  

These were divided as follows: 

1. Angela and Tony + Chris and Peter – Meet at the Log Flume ride (by the 

café)  

2. Sophie and Richard + Stephen and Ryan – Meet at the Basketball area 

(next to the Rollercoaster) 

 

These divisions were maintained during week 8 activities, although there were 

different activities this time and more of them (two different tasks; they swapped 

half way through the session): 

Part one 

1. Angela and Tony + Chris and Peter – Meet at the Spook House – and 

then the Water Rapids Ride 

2. Sophie and Richard + Stephen and Ryan – Meet at the coffee shop and 

purchase food/drink, sit, chat 

 

Part two 

1. Sophie and Richard + Stephen and Ryan – Meet at the Spook House – 

and then the Water Rapids Ride 

2. Angela and Tony + Chris and Peter – Meet at the coffee shop and 

purchase food/drink, sit, chat 
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Figure 94 shows how many interactions (individual chat records) each 

participant generated across weeks 7 and 8.   

 

 

Figure 94: Frequency of text-chat in-world by the participants in weeks 7 and 8 

 

Angela and Chris, along with Sophie, were the greatest users of text chat. 

Richard, Ryan, Tony and Stephen also all used the text-chat function across the 

two weeks in a consistent fashion.  Notably, however, data shows that Richard 

and Tony both communicated less in Week 8. This could have been due to a 

number of factors.  Firstly, perhaps the task in Week 8 was less conducive to 

stimulating text communication or secondly, in Richard’s case, his ‘partner’ was 

absent in Week 8.  Finally Tony’s partner, Angela, increased communication in 

Week 8. This final point suggests that Tony’s partner demonstrated an increase 

in text-chat frequency might have accounted for Tony’s reduction in text-chat 

communications. Although appropriateness of conversation and communication 

will be raised in the next section, it is worth highlighting at this point that, 

although it appears that Chris had much to say (through text records), many of 

these communications were in fact somewhat inappropriate or repeating what 
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he or others were saying.  The following extract include examples of Chris’s 

comments: 

[05:12] Chris: Richard  
[05:13] Chris: Richard 
[05:13] Chris: Richard  
[05:13] Chris: Richard 
[05:13] Ryan: Chris stopb [sic] 
[05:13] Chris: Richard 
[05:14] OmNom Coffee Shop Espresso Bar: Enjoy! [someone taking 
a coffee] 
[05:14] Chris: a banana has more personality then any human  
[05:15] Nigel: click the coffee machine to choose 
[05:15] Chris: a banana has more personality then any human  
[05:15] Miss Elvery: how do you know that Chris 
[05:15] Chris: Richard 
[05:15] Chris: Richard 

 
(Extract taken from Chris’s chat-record, week 8) 

 

This extract highlights the use of repetitive and inappropriate (out of context, for 

example) comments that Chris would often use in-world, which are also 

highlighted in the following selection from week 8: 

 

[05:30] Chris: i'm taking to you Ryan  
[05:31] Rob: Oh you and your teletubbies! 
[05:31] Chris: Richard i'm in talking to you  
[05:36] Chris: i wqnt to tell 
[05:36] Chris: i want to tell  
[05:36] Chris: i want to tell  
[05:36] Chris: i want to tell  
[05:37] Chris: i want to tell  
[05:37] Chris: i want to tell  
[05:37] Chris: please someone  
[05:37] Miss Green: Hi Chris and Peter 
[05:37] Chris: i want to ask please  
[05:38] Chris: i want to tell  
[05:38] Angela: hi again miss green 
[05:38] Chris: I CAN SEE SOME STUDIO EQUIPMENT  
[05:39] Miss Green: Where is the equipment Chris? 
[05:39] Chris: to the left 

    

(Extract taken from Chris’s chat-record, week 8) 
 

While the above selection of text-chat in-world illustrates several repetitive 

phrases, it could also be suggested that Chris is trying to gain the attention of 
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his class friends.  They seem to be ignoring him, when in fact one of his class 

friends Richard, for example, is engaged in conversation with another of the 

group (in this instance Stephen and Miss Elvery), the following extract from 

Richard’s text-chat record highlights this (notice the time-code). 

 

[05:30] Stephen: i played with po from the telitubbies 
[05:30] Ryan: Mrs Elvery what are you up to 
[05:30] Chris: buber jaon played the voice of primrose if fifi 
[05:30] Chris: i'm taking to you Ryan 
[05:31] Richard: Oh you and your teletubbies! 
[05:31] Chris: rob i'm in talking to you 
[05:35] Miss Elvery: help..I'm stuck in the coffee shop guys 
[05:35] Richard: What a funny name, Newbutt [referring to the name 
displayed above Miss Elvery’s avatars’ head]  

 
(Extract taken from Richard’s chat-record, week 8) 
 

 

The passage highlighted in grey represent Richard’s conversation and it can be 

seen that he is conversing with firstly Stephen and then Miss Elvery.  These 

coincide with when Chris is trying to get Richard’s attention “[05:31] Chris: 

Richard i'm in talking to you”; the time codes are both 05:31.  This implies that 

Chris was talking across Richard and perhaps Richard was not ignoring Chris 

(as Chris’ conversation seems to imply through repeating “I want to tell” six 

times).  It indicates that Chris might have been repeating terms and phrases not 

inappropriately but rather to get attention; unknowingly that others were already 

involved in a conversation.  One reason for supposing this is because he was 

not aware of them being in conversation was due to his body position at the 

time.  As Figure 95 illustrates, Chris had his back to the other group members, 

facing a wall in the coffee shop during these conversations.  This could be 

regarded at unconventional and not following social norms, and others in the 

coffee shop might not have been aware of him trying to converse with them.  

Walking up to someone and asking them directly facing them would be 

considered a ‘typical’ way to get their attention.            
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Figure 95: Chris's position during the conversations presented above (time code 05:30-05:39) 

 

12.4.1 Additional forms of communication used 

Other communicative behaviours that took place included “buying” items, and in 

one case (only a single participant), clothes were removed. Items that were 

‘bought’ and/or collected and held by the avatars included candy floss, coffee, 

doughnuts, cake and burgers. The participant who removed his avatar’s clothes 

was Peter, and this occurred during the Week 7 session as Figure 96 highlights. 

 

 
Figure 96: Example of when Peter removed his clothes in-world 
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This appeared to happen in another session, as Figure 97 illustrates, where 

Peter is approaching the rollercoaster for a ride.   

 

 
Figure 97: Peter approaching the rollercoaster during week 7, with an avatar without clothes 

 

This activity perhaps links to rule breaking in social situations, and is something 

that compares to the findings of Parsons et al. (2005; 2006), who propose 

“participants with lower IQ profiles might take longer to learn target social rules”, 

and Peter taking his clothes off in-world might be considered to be rule 

breaking, and might suggest something about his level and IQ.      

 

Other than removing clothes and collecting items, no other forms of 

communication were observed or evidenced during the case study. None of the 

affordances in the virtual world for expression through facial expression or were 

even experimented with, although a few times body gestures were used.  

 

Exploring the impact of seeing their teachers’ in-world, I next present some data 

related to these experiences.  Upon seeing Miss Elvery in-world one the 

participants, in week eight several participants both commented on her being 

there, her appearance and her avatar name (as this was not changed from 

nnewbuttphd).  Several reactions are drawn out below, where two participants, 
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mentioned nnewbuttphd’s name (as an avatar), one (Chris) made reference to 

Miss Elvery being in-world with them, and another to their appearance 
(trousers).    

[in the coffee shop] 
Nigel: hi Ryan 
Ryan: Your name dosen't make sense Miss Elvery (aka nnewbuttphd) 
Nnewbuttphd [Miss Elvery]: Chris grab a coffee and join Ryan and I for a 
chat 
 
Nnewbuttphd [Miss Elvery]: Should I order another cake...or stick to my 
diet? 
Chris: i want to ask something 
Chris: MISS ELVERY WAHHHHHHHHHHHHHHH 
 
Chris: Richard i'm in talking to you 
nnewbuttphd: help..I'm stuck in the coffee shop guys 
Richard: What a funny name, Newbutt. 
 
[close to the ghost train ride] 
Nigel: lots of ghosts and things? 
Richard: HI NEWBUTT!!! 
Richard: Miss. Elvery is a NEWBUTT!!! 
 
Nnewbuttphd [Miss Elvery]: glad you are here to keep me company Ryan 
Ryan: I said i like your trousers 
nnewbuttphd[Miss Elvery]: Thank you very much! they are designer 
trousers and cost a lot of money y'know! 
Nnewbuttphd [Miss Elvery]: Hey! 

 

This was similar to the experience of their main teacher Miss Green when she 

appearing in-world.  Below is an extract from when Miss Green appeared in-
world and caught up with some of the her students:   

[Conversation situated by the train station and candy floss stall] 
Miss Green: Hello you lot! [referring to Nigel, Ryan, Richard, Stephen and 
Angela] 
Nigel: you lot? 
Richard: What are you doing here? 
Stephen: good question 
Miss Green: Yeh, it takes too long to write names! [referring to a task she 
was doing in the class before arriving in-world] 
Miss Green: I've spent ages looking for everyone! 
Nigel: would you all like to have classes in second life (on the island)? 
George: nooooooo 
Angela: mean 
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Miss Green: Are you thinking of opening a school?! 
Nigel: prefer to see everyone in real life? 
Richard: Do you think I would? 
Nigel: could do :-) 
Miss Green: No! Anyway, what are you holding?! 
Nigel: yummy candy floss -- suits me? 
Richard: He's holding candyfloss, lucky him 
Miss Green: Make sure you don't get in a mess! Anyone fancy going on a 
bumper car? 
Stephen: the only thing that suits me is a telitubby soft toy [referring to his 
real world fascination] 
Miss Green: Random George! 
Nigel: you can get the floss on the stall behind miss green, AND yes 
bumper car J 
Ryan: Lets go! 
Nigel: see you there -- with my floss J 
Miss Green: You coming Ryan? 
Richard: No bumper, boring 
Ryan: YES I,M COMING MISS GREEN!!! 
Nigel: see you in a bit then Richard 
Miss Green: Richard, whatever! See ya! 
 

This example highlights how quickly and the participants accepted their teacher 

and able to develop conversation with her.  However on seeing Miss Green for 

the first time, some were surprised leading Stephen to verbally express this 
surprise, as Observation Report; Week 5, highlights:  

Then Miss Green arrived and said “Hi Stephen, what are you doing” 
to which Stephen replied: Oh my god – it’s Miss Green”.  This made 
Miss Green laugh.  Stephen then completed the tasks without any 
help or prompt.       

So while seeing, or interacting with their teacher(s), posed no problem there 

was an element of surprise in being able to converse, and see them, in the 

virtual world.  In fact, and as Week 5 observation report also highlights one 

student (Angela) would communicate more freely with their teacher than the 
researcher, in-world:  

It was noted that Angela was reluctant to speak (in world) to the 
researcher (Mellish Effingham).  She was more comfortable 
communicating with her peers – and even teacher.  She would, 
somewhat inappropriately, tell this to the researcher too.      

This raises two points.  Firstly that communicating in-world was about feeling 

comfortable with the person this participant was talking to, and second that 
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Angela seemed to ‘trust’ her network of friends and teacher(s) more than 

someone known to them for a relatively short period of time (i.e. the 

researcher).  This finding seems to link to ‘trust’ more generally, and echoes the 

findings of Burke et al. (2010) who also found that trust issues with CMC led 
participants in their study to highlight concerns of whom to trust.       

Data from across the weeks suggest that some of the participant’s confidence 

and ability in using text chat increased throughout the process.  Data also 

highlighted that facilitation (in this case by their teacher) was important to 

ensure that appropriate communication and conversation were maintained – 

having someone to provide structure and prompts to conversation helped to 

achieve this.  Several of the participants maintained a high level of interaction 

(evidenced through the text-chat records), while others kept a lower profile. All 

participants, however, reported finding the text communication in-world as 

“comfortable”, while the majority stated that they would feel comfortable 

widening their social group to “other friends” or “parents”.  This finding 

elaborates on those presented by Burke et al. (2010), who found that users with 

autism preferred to stay within a small and select group of peers when 
communicating online: 

… beyond establishing initial contact with potential friends, many 
[users with ASC] had difficulty maintaining those relationships, in 
part because they had trouble deciding whom to trust, how much 
personal detail to disclose, and what social rules to apply (p.431).  
 

Burke et al. (2010) conclude: “CMC intensifies problems of trust, disclosure, 

inflexible thinking, and perspective-taking, making it difficult for some to 

maintain relationships” (p. 425).  These are aspects of the current research that 

seem to hold true.  The apparent unwillingness to communicate with avatars in 

the virtual world without knowing their real-life names aligns to trust, while some 

perspective taking in conversations (in-world) seemed to be less of a problem.  

However some of the participants in the current study needed assistance in 

devising and understanding rules of in-world behaviour (facing the wall when 

talking to others, removing clothes, inappropriate comments), echoing the 
findings of Burke et al.         
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However, and as Figure 98 highlight, participants suggested they enjoyed in-

world activity (e.g. going for a coffee, going on a fairground ride) and they 

reported being liable to talk in-world, in some cases more so than the real-

world, to their friends.  They also appeared to learn from their in-world activities, 

with some reporting they would do something’s differently if they did them again 

(in-world). Although reporting “liking” to go on rides with their friends, two 

participants reported going back on the ride alone.  In addition to the 

quantitative data presented earlier, most of the participants reported talking to 

their friends either “a lot” or “sometimes – a little”.  This finding reinforces data 

reported earlier, that children on the autism spectrum in this study valued the 

opportunity to communicate with others, but mainly with people they know 
(Burke et al., 2010).  

Data presented in Figures 98 and 99 also suggest that the social-skills tasks 

were found to be inclusive and enjoyable. Participants reported acting in-world 

as they would in real-life, and enjoyed undertaking a particular social activity in-

world (going for coffee).  Moreover, and significantly, several participants were 

able to reflect on this task, to identify that they might be able to improve or 

change the way they did it the first time; although they were not asked about 

their preference or to elaborate on this further.  As question 2 in Figure 98 and 

question 3 in figure 98 highlights, conducting activities in-world with their friends 

appeared to be a task they enjoyed. It also appeared that the fact they were in-

world meant they were likely to talk to their friends (as question 6; Figure 98) 

suggests.  Here one participant reported “not really” talking to their friend in the 

real world, when compared to in-world (where they all reported either “yes, lots” 

or “sometimes—a little”).  This finding could link with friendship perceptions 

(see: Bauminger et al., 2008); Bauminger et al. reported that young people with 

high-functioning autism perceived their friendships to be less close, helpful and 
intimate compared to a typically developing group.  
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Figure 98: Responses to questions on the socialising aspect of virtual worlds 

  

12.3 Discussion  

These findings suggest that users with autism have some confidence in using 

technology platforms to assist them in communicating. These findings are in 

part consistent with the work of Benford (2008), Parsons et al. (2004), 

Grynszpan et al. (2008) and Parsons et al. (2006), all of whom identify that 

participants with ASCs within their studies were able to demonstrate benefits in 

communication through the use of SVEs and CVEs. Benford (2008) suggests: 

“some of social and communication barriers […] may be broken down” (p.11) 

through the use of CMC.  Benford goes on to posit that CMC within her study 

was found to provide a “sense of liberation” (p.11) for users with ASCs (albeit 

high-functioning). One of the participants in the current study (Chris) had much 

more to say in-world than in the classroom; so suggested sense of liberation 

through the online medium. The findings of the current study support Benford’s 
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finding (only through one participant), but also offer an additional insight – that 

users with autism felt comfortable communicating via CMC, and the participants 

also indicated that they would like to continue using the VW in their classroom. 

Some would also like to use it at home, and most would like to experience 

meeting other friends and their parent’s in-world. However, if CVEs are 

considered as a form of CMC, then the present study contests the findings of 

Benford (2008), in that confidence levels of communication can be reduced, in 

some cases, and anxiety levels raised – users with autism can in fact feel less 

able to communicate via CVEs initially. There were problems with: whom they 

were communicating with; a lack of spontaneous conversation; some issues 

with transferring behaviours associated with autism into the virtual world (e.g. 

fixations, inappropriate social behaviour). This was evident in part through the 
text-chat records and levels of interactions within this mode of communication. 

However, the use of text chat by one participant was way above his typical 

classroom interaction pattern, this participant, Chris, did not communicate in the 

real world through speech at all.  Findings from this current study also challenge 

some of the concerns expressed by Ramdoss et al. (2010: 57), who argue that: 

“… researchers have … expressed concern that computers may exacerbate 

existing problems associated with ASD. For example, because CBIs [computer-

based interventions] may involve a reduction in the amount of interaction 

between the individual with ASD and the teacher …” [emphasis added].  The 

current study involved the participants’ teachers in the virtual world, thus 

overcoming some of these issues and concerns. Data suggest that participants 

were both comfortable with and enjoyed the experience of meeting their 

teachers in the virtual world. There were several comments by participants that 

suggested that they were surprised and pleased to see their teacher in the 

virtual world: “Then Miss Green arrived and said ‘Hi George, what are you 

doing,’ to which Stephen replied: ‘Oh my god – it’s Miss Green,’” (Observation 

Record, Week 5: 2). 

 

In the current study, while on the one hand ASC participants reported liking 

shared activities with their friends (e.g. fairground rides), on the other hand 

reported being less sure of talking to them (either in-world or the real world).  
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This aspect of the current research could warrant further research to explore the 

development of friendships in virtual worlds.              
 

 

Figure 99: Responses to questions on possible real-world behaviour in the virtual-world task 

 

Participants reported, and were observed, being comfortable in conversation 

and communicating in the virtual world. This was both self-reported in 

questionnaires and was evident through what I witnessed and chat records.  

The observation reports provide a rich and illustrative view of communication 

patterns, while the data from chat records provides a picture of what happened 

in the virtual world for each participant. In building on this the following section 

seeks to understand how socially appropriate the conversations and 

communications in-world were. 
 

12.4 Social appropriateness of text communication in the 
virtual world 

Having explored how users with autism communicate in a virtual world, the 

second part of this research question examines the appropriateness of their 

communications in the virtual world. This is addressed through an examination 
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of the channels/tools used in world.  Text-chat records from weeks 7 and 8 are 
examined, with each interaction coded into one of eight categories. 

A conversation, for the purpose of this discussion, can be defined as: “the use 

of speech for informal exchange of views or ideas or information etc.”25 

Dubberly and Pangaro (2009: 1) suggest that conversation is “… a progression 

of exchanges among participants […] each participant is a ‘learning system’, 

that is, a system that changes internally as a consequence of experience”.  
These are the definitions I adopt for the next part of this thesis. 

For the purposes of evaluating the social appropriateness of conversation and 

socialising carried out by the case study group, weeks 7 and 8 will be analysed, 

as these were the weeks that data were gathered on in-world chat records for 

each participant.  In addition these were selected because: (1) these sessions 

involved the most extensive conversations; (2) the sessions involved all 

participants; and (3) they are considered the point when the participants felt 
most comfortable in-world. 

The conversations were coded into the following “interaction” categories 
(Varughese, 2011; Hadwin et al., 1997): 

1. Visual modality (enters conversation already initiated between people) (vmd) 

2. Perspective-taking (considers others’ likes/dislikes; understands effect on 

others; acknowledges comments of others) (pst) 

3. Maintaining social interaction (turn-taking; organised conversation; navigating 

misunderstandings) (msi) 

4. Initiating social interaction (greets others; asks for help; responds to comments) 

(isc) 

5. Inappropriate comments (iac) 

6. Developing humour (experiments; understands literal; understand laughter) 

(dhr) 

7. A perseverative category: if responses were echolalic or repetitive (Hadwin et 

al., 1997) (ech) 

                                                
 
25 http://conversation.askdefine.com/ 
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8. N/A: if the interaction was unclear, or could not be categorised (Hadwin et al., 

1997) 

Emphasis are added in italics to denote the specific aspects of the criteria that 
were examined in the chat records by both raters.   

Varughese (2011) defined the first six categories for teaching and practising 

social skills with people who have autism, Asperger’s or PDD-NOS, and 

highlights the criteria as a model to enable quality and scope of interactions. 

These criteria have been used by Varughese (2011) in a programme to enable 

successful communication.  The final two categories used in the present study 

are based on Hadwin et al. (1997), who used these categories in their study 

focused on children’s responses to adults in conversation, which was built on 
the work of Tager-Flusberg and Anderson (1991, cited in Hadwin et al., 1997). 

Next I provide some examples of how the chat records were interpreted by both 

myself and the other researcher.  Table 33 highlights some examples of how a 

few conversation points were coded.  As can be seen, the first an inappropriate 

comment, due to the interpretation of it being something out of the ordinary and 

something not said within the context of the situation (having just met this 
person in-world).        

Table 33: Example of a chat record coding Ryan's conversation / communication points 

Conversation records Rater 1 Rater 2 
1 [05:20] Ryan: Your name dosen't make sense Miss Elvery  iac iac 
[05:20] Miss Elvery: Chris grab a coffee and join Ryan and I for a 
chat 

  

[05:21] Chris: i want to order jupiter from the menu   
2 [05:21] Ryan: Stop being crazy Chris  pst isc 
[05:21] Miss Elvery: Did you want another cake? They are really 
yummy 

  

[05:21] Chris: Ryan hello you i think i'm the most brainy in the 
school 

  

[05:21] Chris: i'm the most brainy in the school   
[05:22] Miss Elvery: What shall we talk about today Ryan?   
3 [05:22] Ryan: I did not have anything  msi msi 

 

The second point for coding is rated as inappropriate by one rater and 

perspective-taking by the other.  This comment that was interpreted 

inappropriate by one rater, provides evidence of a view that something 

appropriate, and perhaps helpful, might have been said in the context.  
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However, and on the other hand it was interpreted as perspective-taking and as 

such acknowledging others comments, which it does too.  The final statement is 

agreed as a maintaining social interaction due to it being interpreted as a turn 

taking; responding to a part of the conversation and taking a turn at an 
appropriate moment.   

In another example, this time from a section of Sophie’s chat record, Table 34 
profiles the interpreted comments / conversation points. 

Table 34: Example of chat record from Sophie demonstrating the interpretations made across both 
raters 

Conversation records Rater 1 Rater 2 
[03:21] Miss Green: Hi Sophie and Richard   
1 [03:21] Sophie: hi Miss Green  pst pst 
[03:21] Miss Green: What you doing?   
[03:22] Richard: Hey Miss Green   
2 [03:22] Sophie: i am taking pics  isc isc 
3 [03:24] Sophie: oh hi  msi msi 
[03:24] Richard: What were you doing Soph   
4 [03:25] Sophie: flying taking pics  isc isc 
[03:25] Richard: Oh really, I just saw you flying   
5 [03:26] Sophie: yeah!!!!!!!!!  dhr pst 
6 [03:26] Sophie: ;)  dhr dhr 
[03:26] Richard: How is my favourite girl?   
7 [03:27] Sophie: very good thank you  isc isc 
[03:27] Richard: Glad to hear it   
8 [03:29] Sophie: :D  dhr dhr 
9 [03:31] Sophie: i'm goin on  isc msi 
[03:31] Richard: I will catch up   
10 [03:35] Sophie: i fell out  n/a na 
11 [03:36] Sophie: i'm on the ride  n/a na 
12 [03:36] Sophie: !!!!!!!!!!!!  dhr dhr 

     

In this section it can be seen that the first, second and third communication by 

Sophie are all interpreted consistently.  Firstly perspective-taking as the 

comment is interpreted as acknowledging the comments of others; equally it 

could have been rated as maintaining social interaction (specifically turn-taking), 

as Sophie is perhaps taking a turn in the conversation.  Where as the second 

comment “I am taking pics” is judged to be initiating social interaction as it is, in 

part, responding to a comment.  The third comment is interpreted as a 

maintaining social interaction category as it appears to be both navigating 

misunderstanding and organised conversation; Sophie is ensuring that she is 

navigating a potential issue with not recognising Richard in the conversation.  
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The fifth comment is the first to highlight a difference in interpretation, where the 

comment “yeah!!!!!” is seen by one rater as developing humour and the second 

rater as perspective-taking.  Either could apply, although both agree with the 

next (sixth comment) being humour as Sophie selects an emoticon to 

communicate something that makes her smile.  The difference in the fifth 

comment seems to be in the context; one see’s this as a humorous comment or 

a comment trying to develop humour.  While this could be the case, the other 

rater interprets the comments as acknowledging a comment of another person, 

which it also does.  The other comment in Table 34 that differs in rater 

interpretation is that of “i’m goin[g] on”, where one considers this a maintenance 

of social interaction the other initiating social interaction.  Here it can be seen 

that in the context of the conversation, as it has been developing, the comment 

appears to indicate initiation (providing a new context to the conversation) 
rather than maintenance (turn-taking or organising conversation).   

The conversation-coding scheme was tested for interrater reliability; 30% of the 

records were checked for reliability across two raters (myself and another 

researcher).  A total of 69% agreement was found between the raters.  

Agreement using Cohen’s kappa was good (k=0.602).  Disagreements of 31% 

were put down to subjective difference, and while the process of coding could 

have been repeated until a closer percentage (to 100%) was achieved it was 

decided to consider 69% enough and a fair reflection of the interpretations 

made by both raters.  Full rating of 30% of the chat records can be seen in 

Appendix L while Appendix M highlights the results in full and Appendix N letter 
of confirmation of rating exercise from the other researcher.       

Having established a good reliability of coded data, Table 35 collates the 

occurrence of each type of interaction, while Figure 100 represents the 

appropriate and inappropriate interactions as percentages for each participant 
across weeks 7 and 8. Implications and discussion follow.   
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Table 35: Total number of interactions/conversations across two sessions, with undesirable 
interactions removed 

Participant Total coded 
interactions 

Removing No. of 
undesirable interactions  
(iac, ech) leaves the 
following desirable 
interactions 

Total number of 
undesirable interactions 
represented as a 
percentage 

Angela 101 80 21 (21%) 
Stephen 10 7 3 (30%) 
Chris 122 43 79 (65%) 
Richard 28 24 4 (14%) 
Ryan 28 25 3 (11%) 
Tony 30 28 2 (7%) 
Sophie 33 33 0 (0%) 
Peter 0 0 n/a 

Mean: 44 30 16 (21.1%) 
 

Figure 100: Appropriate and inappropriate interactions viewed as percentages 

 

Having coded the text records from sessions 7 and 8, it appears that several of 

the participants developed and maintained a high degree of communication 

within the virtual world. Participants who stood out included Angela, Sophie and 

Chris. However, in terms of the appropriateness of these interactions, a closer 

examination of the data was required. For example, as presented in Table 36, 

the percentage of interactions categorised as ‘inappropriate’ were observed as 

being higher for Angela, Chris and Stephen, perhaps highlighting the variability 
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across participants, and therefore that group-based general conclusions are not 

really appropriate.  Nevertheless, from Chris’s profile we see a total of 122 

communications/interactions, but 79 (65%) of these are deemed to be either an 

inappropriate comment or echolalic.  Overall the average percentage of 

inappropriate interactions were coded as 21.1%, and appear similar to those of 

Howlin and Yates (1999) who found an average of between 24% and 51% 

inappropriate comments (albeit with an older age-range group and in a different 

context: employment skills). In explaining this, Hadwin et al. (1997) suggest “a 

primary language dysfunction in autism lies in the pragmatic domain, that is, in 

the functional use of language in social settings” (p.520). Although in an entirely 

different context, the findings from this current study show a wide spread of 

inappropriate utterances: ranging from 0% to 65%.  Although not aligned to the 

findings of Hadwin et al., these data do provide a sense that there might be 

some level of inappropriate commenting in virtual worlds, as expected in the 

real world of people with an ASC.  In a similar study, Tartaro and Cassell (2008) 

found that a virtual peer was able to elicit greater contingent discourse than a 

human peer.  In other words, young people with autism in Tartaro and Cassell’s 

study, were more able to converse appropriately with a virtual peer than a 

human peer (analysed through storytelling processes).  While the current study 

has not analysed the conversational content per se (as it is beyond the scope of 

the thesis) it appears that virtual agents (in the Tartaro and Cassell study these 

were 3D images projected on a screen; in the current study these would be 

represented by avatars) might provide a manner to which conversation can be 

better facilitated than by human interaction.  This is interesting because, and as 

the current study finds, levels of communication appropriateness tend to 

average at 21.1% (although peeks at 65% for one participant; and reduces to 

0% for another).  Limited conclusions can be drawn through the current study, 

as it is mainly an exploration, but encouraging signs for further research appear 
to be evident. 

However, there may have been several reasons for the wide variability of 

interactions in the current study.  Firstly, the coding process could have been 

improved and repeated several times to allow a higher level of agreement.  

Secondly the appropriateness of conversation and communication may have 
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been closely matched to the participant’s real world activity, thus making any 

inference to the role of a virtual world difficult to conclude.  In addition to this, 

comparisons to how typically developing peers communicate in-world are not 

explored so therefore how ASC participants interact in-world compared to TD 

users remains unclear.  Finally, the data were only taken from two weeks of 

text-chat records; further analysis across a greater number of weeks might have 

provided more substantial data and therefore a clearer picture of appropriate 
verses inappropriate conversations.   

Notwithstanding the limitations, what the data in this current study do highlight 

are the appropriateness of communication and conversations had in-world by 

young people on the autism spectrum within this case study, thus providing an 

insight to what types of communication are occurring in-world for the case study 

group.        

In summary, this chapter has considered the views of children with autism in 

relation to their perspectives on in-world communication and interaction in 

addition to trying to analyse the appropriateness of the conversations applying a 

coding method.  This chapter therefore has provided evidence from multiple 

sources suggesting that users with autism not only prefer text chat as a 

communication method, but that given the opportunity, in some cases they use 

it extensively and appropriately.  This varied across the case study group – only 

a single participant used text chat for communication 100% appropriately – 

although most of the other participants were coded as falling between 80% and 
93% appropriate use. 

Having presented, analysed and discussed the data presented across the three 

research questions, the following chapter aims to draw out the main 

conclusions, implications, limitations and areas for future work in this field of 
knowledge. 
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Chapter 13: Conclusions 
 

Introduction 

Having explored the three research questions through a case study involving 

eight children all diagnosed with an autism spectrum condition and fifteen young 

adults reported as typically developing, this final chapter draws the main 

conclusions together, identifies limitations related to the methodology and, 

finally, discusses possible future research in the domain of assistive technology 

and virtual-world technology for users with autism.  In addressing the use of a 

virtual world as a means to communicate, three research questions were 
formulated (based on gaps in current knowledge in this domain): 

Representation of Self: 

1. How do users on the autism spectrum graphically represent themselves 

through the creation of an avatar? 

 
Communication in Virtual Worlds: 

2. What aspects of a virtual world do young people with autism identify as 

useful for communicating – and why? 

3. Will young people on the autism spectrum use communication tools 

available within a virtual world, and, if so, use them in a socially 

appropriate manner? 
 

13.1 Research question one: representation of self 

Findings from the first research question reveal that users with autism 

represented themselves in a way that is closely aligned to the default avatar. 

The ASC group made a mean number of 29.75 avatar customisations, 

compared to the TDG who made an average of 86 customisations. Users with 

ASCs, in this study, were also more likely than the TDG to identify the body as 

an important feature of their appearance to customise. It appears that there was 

a greater preference for customising the faces of 2D than 3D avatars; and there 

was a greater desire to continue customising 2D rather than 3D avatars. When 
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it came to 3D avatar design and embodiment, several differences were noted 
between the ASC and TDGs:  

Firstly, the TDG were extroverted and experimental in their designs, and likely 

to design an avatar that they identified as not representing themselves.  This 

tends to suggest a playful or experimental approach to initial avatar design.  In 

addition, the TDG performed a higher level of avatar customisation. These 

transformations in avatars have been shown to be important, as they are 

“essential to a user’s projected identity, whatever they choose it to be” 

(Ducheneaut et al., 2009: 9).  However, the TDG did not appear to demonstrate 

avatar customisation that “matched or exceeded a society’s norms about 

attractiveness” (Ducheneaut et al., 2009: 9). Instead, they tended to create 

fantasy-based, less realistic avatars which were not intended to represent 

themselves in an authentic or identifiable way. 

Secondly, the TDG reported being likely to continue customising their avatars.  

However, both the ASC and TD groups clearly took an active interest in the 

choice of their appearance (Schroeder, 2001), and in doing so developed a 

‘stake’ in the social environment. Observations of both groups in the present 

study differ somewhat from the findings of Schroeder et al. (2001) and Taylor et 

al. (2006), which suggest that users of virtual worlds spend a lot of time in 

creating close representations of themselves through their avatars.  Despite 

spending a slightly longer time customising their avatars than the TDG, the ASC 

group made far fewer modifications to their avatar; staying closer to the default 

model than the TDG.  The ASC group reported less desire to continue with 

avatar customisation throughout the case study.  This could have an impact on 

the ways they are viewed in virtual-world platforms, limiting uptake of invoking 

user responses (Vinayagamoorthy et al., 2006), in addition to in-world 

interaction and the way that behaviours “conform to the roles that are expected 

of our avatars, independent of who we are in the physical world” (Yee et al., 

2011: 776).  Here I suggest, in agreement with Yee et al., that perhaps the 

greater an attachment and representation of self (in a virtual world), the greater 
the likelihood we will conform to the “role” of our avatar. 
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Neither of the groups rated their avatars as highly similar to themselves, 

although the ASC group did rate their avatars’ heads as being closer 

representations of themselves than the TDG.  There are several possible 

interpretations for these responses.  While almost all of the participants in the 

study (ASC and TD) experimented with avatar customisation for a short time 

when they were initially faced with their avatars, the TDG took this further and 

spent longer in customising their avatars.  However, the TDG had less time to 

“settle”, as the session was much shorter and more intense (it was conducted 

over one day, compared to three weeks for the ASC group).  This may have 

impacted on the avatars customised by the TDG – if they had spent more time 

with their avatars, they may have increasingly wanted them to reflect their real 

selves accurately.  However, the TDG tended to make many more changes to 

their avatars.  If we adopt the notion that the number of changes from the 

default avatar model and avatar height can be taken as measures of 

attractiveness (Banakou et al., 2009; Yee et al., 2009), data in the current study 

reveals that the ASC group tended to focus less on both of these features when 

compared to the TDG, by some margin.  This is an important finding, as it has 

been shown that people who make more attractive avatars tend to be more 

outgoing, extroverted and risk-taking than those who make less attractive 

avatars (Ducheneaut et al., 2009).  The role of avatar customisation should 

therefore be prioritised in any computer-mediated communication activity for 

young people with autism, as they seem to place less focus on this themselves.  

This might be important within activities where interpretation of the appearance 

of an avatar is discussed as part of the learning objectives; in future work using 

VEs, CVEs, or indeed VWs, for example.  In addition emerging media, such as 

touch screen devices, could also be informed by finding presented in this thesis, 

as the role of self-expression and representation becomes more important (e.g. 
social media).        

One possible reason for the limited focus placed on avatar customisation is the 

extra cognitive load placed on the ASC group in virtual worlds. While, on the 

one hand, realistic graphics and facial-expression features can provide more 

immersive experiences, on the other hand, for ASC groups, realistic imagery 

may impact negatively on the participants’ ability to learn within the 
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environment, or the time it takes for them to become used to the environment. 

This could prove to be an area for continued work, as cognitive loads may need 

to be more carefully considered when presenting visual information to users 

with autism. Several studies have highlighted a link between a reduced ability to 

process motion and high cognitive load (e.g. Rees et al., 1997; Wild et al., 

2012). This factor may have had an impact on the levels of both interaction and 
immersion shown in the virtual world. 

At this point it is worth noting caution in terms of the data gathered and the 

analysis in this research question.  The analysis of data sought to identify 

patterns and make interpretations of these; either within or between groups.  

These were patterns and not statistical analyses and should be contextualised 

as such.  In addition it is also very possible that the condition (autism) and the 

age difference between the two groups also played a part in the data sourced 

and again this is a caution in terms of the data presentation and the 

interpretation on this data.  The work presented in this research question, 

although limited, does provide evidence of a need to further investigate avatar 
representation in virtual worlds; specifically for users with autism.     

 

13.2 Research question two: aspects of useful communication 
in virtual worlds 

Communication in-world was mainly evidenced through text chat by the ASC 

group, with other forms of communication rarely used. Only two of the ASC 

participants (both female) were able to rationalise and provide a narrative on 

what affordances they found useful for communicating in-world. These two 

participants stated that communicating in-world provided a way to test social 
skills, and to say things they might not otherwise say in the real world. 

A key aspect to enabling successful communication in a virtual world for users 

with ASCs was in ensuring that they knew with whom they were 

communicating. Displaying the avatars’ names was an important function to 

enabling successful communication. However, this might not have been the 

only factor, as there appeared to be a steady rise in confidence levels in 
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communicating in-world as the weeks progressed. Future work could consider 

avatar-naming conventions as a way to support confidence levels when working 
with ASC groups in virtual worlds. 

The next part of this research theme sought to address the use of 

communication tools in-world by the participants, and the level to which they 

engaged with these tools. Text chat was found to be the most used mode of 

communication. Other forms of more expressive communication (gestures and 

facial movement) were used very little, only observed twice within the ASC 

group. The TDG showed a greater preference for expressive and outward-

facing communication channels, such as gestures and body movements (e.g. 
dancing, waving), and used them more often. 

Text-chat records for two selected weeks were examined, firstly in terms of 

frequency, and secondly in terms of appropriateness. Data from these 

measures suggests that, while almost half of participants engaged in a high 

frequency of text chat (on average 32–45 times per session), many of these 

communications were short and, as the next research question examines, in 

some cases they were deemed as inappropriate. Data highlight that the greater 

text communications a participant had, the higher the level of inappropriateness 

in the communications. Therefore, the intersection between the affordances of 

CMC (Benford, 2007; Burke et al., 2010) and difficulties in processing 

information (Hadwin et al., 1997) seems to become somewhat overlapped in a 

virtual world. This tends to suggest that, as visual representation of self and a 

realistic environment is increased (in terms of fidelity), cognitive loads can 

cause anxiety and worry. As expressed through the avatars designed by the 

TDG, the potential to “experiment with appearance or behaviour in Second Life 

… opens up new ways of thinking of things in real life” (Gottschalk, 2010: 524). 

Gottschalk’s study confirms that users will typically experiment heavily with their 

avatars’ appearance. The ASC group demonstrated little of this, and nowhere 

near as much as the TDG. This points to potential difficulties for these users in 
expressing and projecting their feelings through their avatars to other avatars. 

Data reveal that users with autism, through their avatars in a virtual world, are 

willing to communicate with people they know. It is therefore argued that 
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providing a personalised avatar, and a “stake” in the virtual world, as with 

electronic screen media (e.g. Mineo et al., 2009), provides an enhanced and 

more immersive experience, promoting confidence in communication. Data in 

the current study tends to support the claim that avatar customisation, and 

labelling (with real-world names) can be a factor in ensuring that participants 

with ASCs feel comfortable and are willing to engage and socialise with other 

people in virtual spaces. The full impact of customisation, however, is not 

explored in the current study, and would require further investigation.  For 

example, exploring the manner in which avatar names play a role across 

multiple interfaces (i.e. 3D virtual world, 2D game, social media) for users with 

autism would be  a fruitful avenue of possible research; something that would 
enable a greater understanding of possible barriers to using media.     

 

13.3 Research question three: communication tools and 
appropriateness of use in virtual worlds 

The final research question sought to address the use of communication tools 

in-world and the appropriateness of such use.  Data reveals that text-chat was 

the most extensively used form of communication.  As research question two 

suggests, young people with autism in this study tended to utilise text-chat 

forms of communication over both gestures and body animations.  This 

contrasts with the typically developing group, who demonstrated greater use of 

gestures and body animations.  In communicating with text chat forms, the ASC 

group were judged to have a mean inappropriate interaction of 22.14%, 

indicating that some of the interactions and communications in-world were 

inappropriate.  Moreover, the lowest level of inappropriate interactions was 0% 

to the highest level of 65%.  This reveals that while some found ways to 

communicate appropriately in-world, others did not.  In respect to those who did 

not appear to communicate in-world appropriately (Chris, Stephen and Angela), 

observation reports revealed that the same participants also tended to make 

inappropriate comments in class, however, with the exception of Chris, no more 

than the others in the ASC group. These findings are very much inline with the 

work reported by Hadwin et al. (1997) who also reported that conversational 
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ability in young people with autism was problematic either with mental state 

teaching or without.  This provides an insight to the difficulties experienced by 

people with autism.  More specifically the limited ability to expand on 

conversation, a focus of Hadwin et al. study, was also a characteristic of 

participants with ASC in the present study in a virtual world.  This possibly 

warrants greater emphasis in future research and may provide insights to 
affordances, or limitations, of CVEs.       

 

13.4 Framework for developing and using virtual worlds in 
classrooms 

It is through the framework presented in this thesis that work could be extended 

to include both teacher and student involvement more substantially, developing 

partnerships with a view to understand the needs and concerns of key 

stakeholders.  This should include larger and more substantial studies, 

longitudinal case study for example, as currently work in this area fails to fully 

address these aspects (Parsons et al., 2013; McKnight and Davis, 2012).  By 

adopting an approach that is more inclusive of teachers, students and schools 

more broadly, there is more chance technology will be used within schools and 

embedded with curriculum.  Both of these aspects must remain a core focus; 

future research should endeavour to be undertaken in partnership with schools 

and teachers, even local education authorities, to enable maximum ‘buy in’ and 

opportunity for technology to fit and work for teachers and their students 
(McKnight and Davis, 2012). 

The main findings from presenting the framework in this thesis could be 

classified into the phases presented therein.  Therefore considering these 

phases in turn the following will provide the key findings from the developed 

framework.  Firstly the Selection Phase.  Here it was seen that Second Life 

proved to be a feasible and workable fit for the project.  In addition the role of 

observations in the pre-selection of technology proved to be key in the 

shortlisting of appropriate platforms.  Applying a model to then ensure 

appropriate features are available also proved a key finding.  Moreover, 

involving teachers and the school in this phase (in terms of consultation) meant 
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technical features and consideration could also be played out in the first phase.  

Key findings from phase two were that the room and space is a very important 

consideration when developing a VW/CVE.  The role of the in-world interaction 

will only have limited meaning if participants are sat too close in the real world.  

In addition this phase involved the users as co-designers and at various stages 

the researcher was engaged in classroom sessions, meaning feedback could 

be easily sought from the participants.  Involving and engaging with the Local 

Education Authority (LEA) was also a vital factor, and key finding; without which 
a study similar to this would almost certainly have problems working. 

Finally, phases three and four (evaluation and data analysis) provided key 

findings that the case study methodology allows for an on going development 

through both participant (class pupils) and teacher input/feedback.  This helped 

to provide a well refined and defined VW Island that the participants had some 

ownership of.  This evaluation phase is something that could be further 

developed, in terms of research design, and as such various other 

methodologies could be applied, looking at quantitative ways to capture and 
evaluate data.   

 

13.5 Broader Implications 

Broader implications and contributions from this work could be classified into 

five areas.  These are: policy; teachers and teaching; people with autism; 
computer-mediated communication; and sociology of technology. 

Considering these in turn, the following section seeks to elaborate on how and 

why the research presented in this thesis is important, and the practical and 

theoretical implications it may hold for researchers, practitioners and policy 
makers in the above areas. 

Firstly, future decisions made in schools on embedding technology could be 

based upon the successful use of a virtual world in the current study.  Details 

are provided pertaining to methods and technology required to plan and deploy 

a technology-based environment as an assistive technology (in this case a 

virtual world to help test social skills).  In extending this concept further, work 
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developing a virtual world that could be managed independently by teachers 

and pupils could inform future practice and policy.  While a framework was 

created and presented here, it was not tested or examined in detail.  Future 

work in this area could examine this further through testing and developing the 

user-centred focus of the framework, and thereby providing suggestions for 

modification and development.  In addition several virtual world platforms could 

be implemented to ‘test’ such a framework, informing a revised version.  

Moreover, how such a framework could inform and help to shape policy in 

schools, with a view to facilitating greater uptake, could be examined.  For 

example, Chambers (2011) found that AT uptake in schools, by teachers, was 

very much influenced by exposure to training in AT tools. Chambers found that: 

“An important effect that came about as a result of the training in AT with EASN 

[Education Assistants Special Needs], was the increased use of AT within the 

classroom settings” (p.307). The potential for the uptake of virtual worlds as an 

AT could therefore warrant further investigation, building on the work presented 

in this thesis.  Through expanding the role of technology in schools, the roles of 

researchers and teachers could also be more fruitfully explored; the 

development of technology and building collaborative partnerships helping to 

achieve a greater understanding and application of research in schools 
(Parsons et al., 2013).   

In relation to teachers and teaching, further examination of the role that 

teachers play and their attitudes to the use of technology in classrooms would 

also enable the work presented in this thesis to be extended; further data in this 

respect would yield a greater idea of their ability and willingness to address the 

use of assistive technology in their classrooms. The current study found that the 

teachers involved enjoyed the experience, in addition to valuing the unique 

affordances of a virtual world (e.g. in opening communication channels with 

students who tended to communicate less in the classroom). Teachers were 

able to communicate, in one instance, with a student verbally for the first time.  

This type of finding provides justification for further study into the use of visually-
mediated communication for users with autism. 
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In considering children on the autism spectrum, the work presented through this 

thesis has contributed to the understanding of patterns of behaviour in a virtual 

world, specifically in the areas of representation of self and communication. 

Highlighting the willingness of users to become immersed and treat the space 

as a form of “reality”, this study demonstrates a need for an examination of how 

behaviours can be extrapolated from virtual worlds and applied to real-world 

settings (generalisation).  This could have future implications for the use of a 

virtual world, both in classrooms and in the home. In other words, if some form 

of generalisation can be shown from the virtual to the real, based upon the 

behaviours in-world that this thesis has presented, there might be fruitful and 

beneficial opportunities to further examine and develop virtual worlds for users 

with autism.  It is also postulated that by considering virtual representations of 

self in virtual worlds, there is now a greater understanding of how people with 

autism see themselves in society more broadly.  By understanding how typically 

developing users represent themselves in virtual worlds and comparing this to 

users on the autism spectrum, it has been shown that awareness of oneself and 

the ability to project the self to others in a virtual world can be different for users 

with autism; perhaps reinforcing an argument that if ‘real-world’ difficulties are 

replicated in virtual space, then virtual space can be used as a ‘safe space’ for 
intervention and even assessment of difficulties.   

This work also contributes to the understanding of human behaviour and 

technology.  It explores theories and applies what is known, in addition to 

providing new evidence, as to the ways in which users with autism spectrum 

conditions behave in virtual worlds.  This has implications for the sociology of 

technology.  In other words, through providing data that considers 

representation of self and communication processes in virtual worlds, a greater 

understanding of social structure and agency are provided.  Insights into social 

structures (determining an individual’s behaviour) and agency (capacity of 

individuals to act independently and make free choices) can now be explored 
within sociological domains more widely in relation to users with autism. 

This thesis has examined the role virtual worlds can play in facilitating 

communication for users on the autism spectrum.  In doing so, it has offered a 
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greater understanding of computer-mediated communication for this user group 

and holds relevance for future developers of software with this target group in 

mind.  It is in this context that I offer this work as an original and substantial 

contribution to the field of assistive technology and the cognate areas of virtual 
worlds, autism, ICT and communication. 

Through this present study, other researchers, scholars and designers should 

be more informed about the needs of users with autism when communicating 

within virtual-world environments.  Moreover, in the design of such a virtual 

environment, there are several findings from this study that have potential 

implications within a variety of contexts.  The finding, for example, that there 

may be a preference for 2D avatars, while needing further empirical exploration  

(i.e. larger samples, more data), provides an insight for CMC designers and 

technologists engaged in interface design for this specific user group. 

 

13.6 Limitations 

The study in this thesis was presented as an exploration of how young people 

on the autism spectrum represent themselves and communicate in a virtual 

world.  As little is known regarding virtual world users with ASCs, their 

engagement with avatars or their communication patterns in a virtual world, an 

exploratory investigation was seen as valuable in examining the views and 

opinions of young people with autism.  A case study approach was therefore 

utilised to provide an analytical frame, purpose, approach and process.  I have 

argued for the position taken in this context, and as such the findings will not be 

generalizable, applicable across larger samples or even in similar situations; the 

data relate squarely to this group.  Instead I have provided a rich and detailed 

account of one case study into virtual worlds, hopefully through the eyes of the 

users in the study, with the aim of presenting the first findings of experiences of 
people with ASCs in a virtual world. 

However, although the findings of this study provide the first insights into the 

experiences of young people on the autism spectrum in virtual worlds (namely: 

avatar appearance and communication preferences), the findings must be 
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viewed with some caution in light of several limitations.  Including a larger 

sample or more cases (perhaps utilising nested cases) could have provided 

further insights.  Moreover, this study is located in a specific type of school, a 

school for pupils with special needs, and the findings and data presented should 

be applied in this context.  A case study in a mainstream school setting would 

be just as illuminating although could well produce very different findings.      

Several insights were provided by the teacher and teaching assistant, but on 

reflection, further data might have been gathered from the teachers. This could 

have helped to inform and triangulate the findings and their interpretations 

presented in this thesis.  For example, teachers may have been able to offer 

varying interpretations of the participants’ (their students’) behaviour.  Such data 

is largely missing from this thesis.  On a related note, more data over a longer 

period of time could yield common themes to be identified and studied in greater 

detail and depth.  A longitudinal study, therefore, would be an appropriate way 
to develop this research area into more valid and useful contexts.   

Text-chat records, in the final research question, were only examined across 

the final two weeks, where data from throughout the case study could have 

provided an even richer picture, and proved to be more illustrative of the ASC 

group and their interactions.  In addition, the interactions of the typically 

developing group could have been used to provide some comparison, through 

capturing text-chat records; this was not achieved in the current study due to 

limitations with the time spent with the TDG; they were not available to 
participate in this study for more than a week. 

While the current study focused on the role of a virtual world in a classroom 

used by young people with autism, there may have been an opportunity to build 

a framework to help inform guidelines for design and development of virtual 

worlds in classrooms.  Cobb (2007) highlights this aspect of VE development as 

lacking, along with “long-term integration within the teaching curriculum” (p.222), 

including “up-take from teaching staff”.  While direct input from teachers – 

something Cobb (2007) recommends – was sought in the current study, further 

input and design consultation with staff at the school could have been 

implemented in the current study, thus helping to “lead to a useful and usable 
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teaching aid” (Cobb, 2007: 222). In addition, the current study might have been 

able to offer more guidance in both these areas, although not direct foci of the 

current study. Perhaps this is something for future work and scholars to 
consider building upon. 

This work was conducted within a school over a relatively short period of time.  

Two aspects of this research were presented: (1) the over arching framework of 

developing technology in schools and all of the work involved therein, and (2) 

the study of behaviour and preferences in a virtual world by young people on 

the autism spectrum (a focused and dedicated case study).  However, this is an 

emerging field and much is still in need to be known about the affordance and 

key benefits of technology used in classrooms for this user group.  Moreover, 

ways in which a virtual world (and associated) technology can be used in 

schools needs far more work through more substantial studies carried out for 

longer periods of time (adoption of longitudinal studies, for example).  This is a 

sentiment echoed by McKnight & Davis (2012) who state that: “…research from 

the academic community is lacking in longitudinal studies of the effectiveness 

and impact of technology on learning, and often fails to consider the wider 

context of use” (p. 61).  The current study provides only a small part of this 

larger picture, although a much-needed part, but this alone will not provide key 

solutions (or definite answers) for broad application or widespread uptake of 

technologies in classrooms; sustained and developed relationships with 

teachers and key stakeholders will go someway to help this endeavour.  The 

contribution this work makes is more exploratory and focused on one facet of 

technology in schools.   This study, along with all the others before (and after) 

will help to provide parts of the bigger-picture and one that can be used to help 

inform a evolving area of research within assistive technology; namely virtual 

environments in classrooms.  This is where the framework presented in this 

thesis needs to be applied with caution.  In other words, the framework sought 

to capture the process of this research endeavour; it is not something that could 

successfully applied to research or work in this field more generally.  However, 

there are elements that might be used, as the Crosier et al., (2002) model was 

in this thesis, in being applied to the bigger-picture.   The inclusion of key 

stakeholders and development of an analysis phase, helped to move the 
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Crosier et al. model forward.  This could be taken further, however, especially in 

relation to stakeholders; Local Education Authorities (LEAs) for example, could 

be more involved from the outset to help enable greater central support in both 

development and application phases.  They could hold the ‘key’ in many cases; 

being the difference between research taking place in schools and not.  

Therefore their role needs to be further developed and gatekeepers identified 

early on (the IT Manager at the school in this study proved to be key in this 
regard).            

In addition to the methodological approach, and choice taken in this thesis 

(namely an exploration of views of young people with autism using a virtual 

world), it is important, I suggest, to recognise and value other paradigms and 

research approaches (and data) can bring to this field.  This is particularly 

important to recognise as various approaches to research in this area will aid 

the speed in which this emerging field can develop, and a greater 

understanding of the benefits it my bring, explored in more detail.  Indeed, 

McKnight & Davis (2012) point out that: “There is … a worrying suggestion from 

some researchers that there is little consistency or academic rigour across the 

whole field …” (p.61).  Here issues related to cross-disciplinary methods of data 

collection and analysis are highlighted; where ontological and epistemological 

views can differ and the value of research outputs be viewed in a variety of 

ways.  It is important to recognise research conducted within varying ontological 

views, and in this research field, is related to ways in which assistive 

technologies are being used and evaluated.  Either way research from various 

viewpoints adds to our understanding of this developing and emerging field of 

research, and the current research, reported in this thesis, is only a part of this 
broader and larger picture.      

The framework developed out of this thesis, and outlining the process of virtual 

world integration into a classroom for young people with autism, was one that 

went through iterations and also one that came about as a result of capturing 

the manner in which this specific study developed.  The framework presented in 

this thesis did build upon the work of Crosier et al. (2002) and as such sought to 

build on work already established in the field, but also to provide a more 
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detailed picture of how this study successfully managed to design, develop, 

deploy and evaluate a VW in a classroom context.  It is also argued, and while 

unverified, that this framework could be further tested and applied in a series of 
settings; in the home, applied in Centres, would be two obvious examples.      

Notwithstanding the affordances of the framework, it is also worth reflecting on 

the limitations.  These lie in the specific context in which the work contained in 

this thesis was based.  This is very specific and as such might not be applicable 

to all schools or classrooms.  For example, information related to the Local 

Education Authority could have been very specific in this case, although it is 

suspected than many in the UK operate in the same way.  Therefore, 

contextually, this study is limited to UK settings.  In addition, the framework 

relied on the researcher developing fruitful and long-term relationships with the 

school, and in the school investing time and resource to such a project.  While a 

key limitation of the current study, it is also a common reflection of similar work 
in this field.   

From a personal perspective and reflection, it was felt that the framework 

developed both reflected the work carried out and as such meant the project of 

selecting, developing and embedding a VW in a classroom was a success.  

Notwithstanding a few computer crashes and technical glitches, the framework 

proved to be a success but one that needs further testing, application; ideally 
through a variety of contexts.       

 

13.7 Future directions and work 

Although several theories are drawn upon throughout the present study, these 

do not explain all of the findings, and several other avenues could be explored.  

Given that this research indicates that users with autism seem to prefer 2D 

avatars, and were better able and more willing to engage with facial detail in the 

simpler 2D context, future work might consider examining embodiment through 

only the facial features of an avatar – comparing 2D with 3D forms, and basic 

representations with highly realistic 3D models.  This might elaborate further on 

the findings presented in the current study and provide more detail as to the 
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aspects of facial customisation users with autism tend to spend most time on 

and are drawn to.  This is especially useful to this user group, when issues with 

facial expression processing can sometime prove problematic.   In addition 3D 

virtual worlds could be used as a frame to explore attention/awareness (Darken 
et al., 1999) and breaks in presence (Slater and Steed, 2000). 

For example investigating breaks in presence (Slater and Steed, 2000) may 

provide a context in which users can be judged to be ‘present’ in a virtual 

environment.  Based on the findings presented in the current study, it appears 

that it this could be usefully applied to young people of the autism spectrum and 

virtual worlds; specifically presence and body movement.  This could inform 

knowledge on how best to link virtual- and real-world associations.  In addition, 

the role of sound in virtual worlds could be explored, and an aspect the current 

study did not include, but something that could prove beneficial to engagement 

in virtual worlds (Darken et al., 1999); applied to users with autism.  It would be 

useful to consider the role of audio (i.e. speaking, background music/speaking) 

in virtual environments, as to date, this remains an under-explored aspect of 
VEs used by people with autism.     

However, these strands of research (and previous research) should be 

approached with caution, as presence in virtual environments measured 

through questionnaires is an area of some contention (Slater, 2004).  Slater 

goes so far as to suggest that post-experience presence questionnaires are not 

viable in “assessing presence in virtual environments research” (p.484).  

Therefore some caution should be taken in applying these models and users 

and their views could be placed at the centre of further research.  This might 

help to expand our understanding of how young people with autism interact 
through avatars and virtual worlds. 

In relation to communication in a virtual world, a key finding of this thesis was 

that users with ASCs appeared to be considerably less willing to communicate 

when they did not know who they were talking to.  This area could prove to be a 

fruitful opportunity for further research.  Avatar names and appearance both 

contribute to priming virtual world behaviour (Yee et al., 2009), as, for example, 
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Peña and Scanchez (2012) have found, so further research might consider the 
impact of avatar names on in-world behaviours of users with autism.  

Moving on from this thesis, now that more is known about the types of 

communication preferred by young people with autism, future research might 

consider the role of conversation in a virtual world, and the affordances or 

hindrances provided by text chat. Text chat in virtual worlds is known to provide 

long pauses and gaps between turns-at-chat (Moore et al., 2006), therefore 

potentially benefitting users with autism (providing more time to think and to 

consider responses). For example, a typical pause in real-time conversation 

tends to be about one-second (maximum), with anything longer being 

considered awkward (Jefferson, 1989). But could these long pauses and turn 

taking further exasperate the coordination of chat?  Long pauses were seen in 

the current study, and a participant could often be engaged in more than one 

conversation at a time.  Further research might wish to pursue this area, with a 

view to understanding whether users with autism consider this aspect of in-

world communication problematic or not, as this question was beyond the scope 
of this thesis. 

Future work might also consider more closely the needs for bespoke solutions 

to aid the day-to-day lives of people with autism.  As Parsons et al. (2006) 
highlight:  

… comments from Mike suggested he had some ideas about what 
VEs he would like to see developed in the future: “I know what 
would be useful for me. ’Cause I’m wanting to learn how to walk 
safe from ... my house to my Grandma’s house ... It’s something 
that’s a starter really. From A to B without any aid, that’s my aim in 
life. So if I had a virtual route like that where you go through a city, 
or go down a road, and meet people ... maybe people that you 
might not trust very much … and you’re thinking ‘what do I do?’ … 
And it would help me to know if I come up against [it].” [emphasis 
added] (Parsons et al., 2006: 200) 

 

This quote clearly identifies a need for research to focus on specific outcomes 

and the needs of individuals. It would therefore be useful within this research 

domain to consider a set of generic encounters and situations that users could 

rehearse in virtual-world environments. Such environments could include 
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artificially intelligent agents (known as “chat-bots”), to help enable social 

encounters and situations to occur without other “players” being present. 

Customisable social situations could be set by teachers or carers who 
understand what might be useful for specific users. 

An aspect of this research that was considered important in relation to the ASC 

case-study group, were ethical implications related to the amount of time the 

students spent online in the virtual world.  This case study was controlled – 

participants could only access the virtual world during the dedicated times in the 

school classroom – but great concerns exist for users with sometimes 

obsessive and repetitive tendencies in relation to computer use (Ramdoss et 

al., 2011).  For example, users with autism could become obsessed with a 

virtual-world platform (as a form of game) and potentially over-use it in terms of 

time spent ‘playing’.  This is a concern more widely, across any user of 

computer programs, but particular caution should be exercised when working 

with and involving users with an autism spectrum condition. Future work could 

consider how best to meet these concerns, and to ensure positive social 

engagement (Jacklin and Farr, 2005). Within areas such as games-based 

learning, future scholars could work towards recommendations for the use of a 

virtual world and best practice in areas of ethics and the time spent using 
computers. 

A final strand that future research might consider relates to the design and 

pedagogical aspects of virtual worlds – how might the data reported in this 

thesis inform further practice in the design and presentation of virtual worlds 

and, more widely, virtual programs for users with autism?  This strand could 

build on the data presented in this current thesis, considering representation of 

self, self-awareness, communication and the role of communication tools 

available in virtual worlds.  For example, the importance of the role of avatar 

customisation in embodiment, communication and interactions experienced and 

generated in virtual worlds is clear: it is important for users of virtual worlds to 

invest time in designing their avatars in order to facilitate the full potential of 

CMC in these environments. This thesis has highlighted that avatar 

customisation by users with autism appears to be limited (when compared to a 
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typically developing group, and users in other studies in the area of avatar 

design). Future work might explore this further, investigating in greater detail the 

reasons for this and its impact on virtual-world communication.  It may also be 

of interest for future scholars to investigate avatars used by people with autism 

over a longer period of time, and perhaps in more natural settings (at home, for 

example).  Moreover, future studies could reflect on the role of avatar design in 

more depth, perhaps enriching their accounts and conclusions reached in 
relation to in-world interactions (Schmidt et al., 2012; Kandalaft et al., 2012). 

 

13.8 Conclusion 

This thesis is offered as an original and substantial contribution to the fields of 

assistive technology and computer-mediated communication using a virtual 

world.  It has explored, using a case-study method, the manner in which young 

people with autism represent themselves and communicate in a virtual world.    

Through engaging with a school and providing a virtual-world platform for the 

students, this study was able to safely conduct a case study within a school 

over the course of a year; a focused period of eight weeks was spent engaging 

with the case-study group. In completing this study, several key conclusions 
have been reached in relation to young people on the autism spectrum: 

Firstly, that avatar customisation within virtual worlds remains limited, in terms 

of deviation from the default model, for users with autism. Avatar customisation 

was reported as being preferred in a 2D form by the ASC group.  Little desire to 

modify an avatar over time, as the case study progressed, was exhibited by the 
participants with ASC. 

Secondly, that text chat was the preferred means of communication in the 

virtual world (given access to text chat, facial gestures and body movements).  

Text chat tended to increase over time for many of the participants, and 

participants in this study communicated with one another in-world only when 
they knew with whom they were talking (avatars displaying real-life names). 

Finally, this study identifies that the participants with ASCs communicated 

extensively using text chat (Angela conducted up to 101 interactions in a 
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session over two weeks of the case study), and very little (Peter none across 

two weeks) during some sessions.  The interactions and communication in-

world were considered mostly appropriate, although one participant displayed 
many inappropriate communications in-world. 
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Appendix A: DSM-IV Criteria 

Full list of conditions related to Autism and DSM-IV: 

(I) A total of six (or more) items from (A), (B), and (C), with at least two from (A), 
and one each from (B) and (C) 

(A) qualitative impairment in social interaction, as manifested by at least two 
of the following: 

1. marked impairments in the use of multiple nonverbal behaviors such 
as eye-to-eye gaze, facial expression, body posture, and gestures to 
regulate social interaction 

2. failure to develop peer relationships appropriate to developmental level 

3. a lack of spontaneous seeking to share enjoyment, interests, or 
achievements with other people, (e.g., by a lack of showing, bringing, or 
pointing out objects of interest to other people) 

4. lack of social or emotional reciprocity ( note: in the description, it gives 
the following as examples: not actively participating in simple social play 
or games, preferring solitary activities, or involving others in activities 
only as tools or "mechanical" aids ) 

(B) qualitative impairments in communication as manifested by at least one 
of the following: 

1. delay in, or total lack of, the development of spoken language (not 
accompanied by an attempt to compensate through alternative modes of 
communication such as gesture or mime) 

2. in individuals with adequate speech, marked impairment in the ability 
to initiate or sustain a conversation with others 

           3. stereotyped and repetitive use of language or idiosyncratic language 

4. lack of varied, spontaneous make-believe play or social imitative play 
appropriate to developmental level 

      (C) restricted repetitive and stereotyped patterns of behavior, interests and 
activities, as manifested by at least two of the following: 

1. encompassing preoccupation with one or more stereotyped and 
restricted patterns of interest that is abnormal either in intensity or focus 

2. apparently inflexible adherence to specific, nonfunctional routines or 
rituals 
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3. stereotyped and repetitive motor mannerisms (e.g hand or finger 
flapping or twisting, or complex whole-body movements) 

            4. persistent preoccupation with parts of objects 

(II) Delays or abnormal functioning in at least one of the following areas, with 
onset prior to age 3 years: 

      (A) social interaction 

      (B) language as used in social communication 

      (C) symbolic or imaginative play 

(III) The disturbance is not better accounted for by Rett's Disorder or Childhood 
Disintegrative Disorder. 
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Appendix B: Observation reports of ‘typical’ lessons that were 
observed pre case study.   

Observation / experience report from sessions spanning October 2010 – April 
2011 

NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 15th October 2010 
Activity 
 

Today’s class were considering the use of PowerPoint.  The 
students were asked to input some material and provide some 
answers to questions.  The answers to these questions were to 
be found embedded into an information sheet.  All material was 
pre-prepared and the students, last week, had visited the Tate 
Modern, so the topic of this lesson was Gauguin.   

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing.  

Description of 
activity/ies  

The students were all given an information sheet and some 
questions.  They were required to open PowerPoint (PP) and 
create a series of slides with questions (these were pre-prepared) 
and then, using the information sheet, input correct answers.  For 
example, one of the questions was: “How old was Gauguin when 
he moved to Paris?”  After 3 questions were completed they 
needed to create a ‘new’ slide and continue.  On completion of 
the task the students had an extension task.  This involved using 
the Internet (Google) to find specific examples of Gauguin’s work. 
 
Throughout the tasks, Miss Green would reinforce good progress 
and behaviour. 
 

Comments / 
reflections 

One of the students (Richard) was, at times, loud and would 
shout out the answers to questions – at random intervals and 
without prompt.  He would also read aloud, without prompt, and 
mention out of context material (e.g. football teams and film actor 
names).  He would also iterate Miss Green’s instruction.  Further, 
he would struggle with making mistakes, and became loud if 
these were pointed out.  However, he did complete the bulk of the 
task, although not progressing to the extension task. 
 
Another student (Angela) struggled with the task somewhat.  
Clearly she required some structure, and another teacher in the 
room, spent significant time with her.  Although she was able to 
ask for help, got stressed and became anxious when stuck on the 
task.  This involved asking for help very loudly and bouncing on 
her chair.  At one point she became very over-whelmed and 
upset.  However when provided with structure and help, was able 
to continue.  At one point she followed Miss Green out of the 
room. 
 
One of the year 11’s (Ryan) managed to complete the both the 
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main and extension task. He was very focused and able to put his 
answers into sentences – incorporating the answer.  So instead 
of stating the age of Gauguin as “seven” would write: “When he 
moved to Paris, Gauguin was seven years old”.  He was also 
able to relate the work he was undertaking to that of the visit to 
the Tate the previous week. 
 
One of the year 10 students (Chris), although very able to 
complete the task, did, at points, start clapping his hands 
inappropriately.  This was mainly his way of seeking attention, 
and asking for help, when needed.  Further another of the year 
10 students (Peter) had language difficulties – and would make 
noises to attract the attention of Miss Green.   
 
Two of the year 10 students work almost 100% independently 
and completed the task (Tony, and Sophie).  They displayed 
independent learning and were able to deal with the instruction, 
as well as thinking out of context, to some degree. 
 
Stephen, another of the year 10 students, although work well, 
was slow at progressing without further guidance.  It seemed like 
he just needed reinforcement.  This was provided so he 
progressed well.    
 
Some main points: 
• Although the majority of the students were able to complete 

the task only one got as far as completing the extension task. 
• They all struggled with generalising material.  For example, 

when looking for an answer from the information sheet 
provided, the students would write the answer as written – 
exactly.  So when the answer required a number, the students 
would replicate this in the form provided (“three” or “3”).  They 
did not seem to swap the context and maintain a protocol.   

• The student’s ability to use the keyboard and mouse was 
excellent as were their ICT skills more generally.  They were 
very able to copy and paste, save, open Internet browsers, 
find material, and navigate around the interface well.   

• After 40mins into the class, attention of the pupils would wain 
somewhat.  This was managed by the teachers. 

• The written ability of the student’s was good – excellent.   
• All students, towards the end, when provided with a chance to 

use the Internet for what they wanted, used earphones to 
listen (to games, TV, etc).  Proving they are happy to use this 
form of input/output device. 
  

 
Follow-up 
actions? 

Will be interesting to see how the points highlighted above 
develop into future sessions. 
 

Author(s) of 
report 

Nigel Newbutt 
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NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 19th November 2010 
Activity 
 

Today’s class were tasked with completing work from the 
previous week.  This involved inputting data into a Word table, 
and answering a series of questions.  These related to songs 
from 1973/4.  This was linked to their Christmas play this year.  
Preparing a poster was also a task for this week’s group (for the 
Christmas play).    

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing.  

Description of 
activity/ies  

The students were working from sheets prepared by Miss Green.  
These included instructions to enable progress without too much 
reliance on the teacher.  They also required the students to 
access google.com, and search for specific information related to 
1970’s musical bands.   

Comments / 
reflections 

Most of the students worked for long periods independently 
throughout this task.  Sophie, Tony and Angela all worked well – 
meaning independently, quietly, and progressed well through the 
tasks.  Although several times Angela would bounce on her chair 
and ask questions loudly, at inappropriate times.  This meant 
calling for the teacher when both in opposite corners of the room.  
Conversely Sophie asked quietly for help, at appropriate 
moments.  Chris did not manage the task very well.  He was 
easily distracted, and when distracted would fall into some form 
of repetitive motions (clapping hands, hitting the same part of his 
face, twirling a paperclip between his fingers.  He did not 
complete the tasks, and needed constant encouragement.  
Further, he would sit far too close to the computer monitor, and 
would be asked to sit back.  Chris also needed further instruction 
in relation to the task.  For example he was unsure how to save 
the file, and to ask for help.  Finally Chris did not interact with 
other students at all – even when a chance presented itself.   
 
Tony worked well and completed the tasks.  Although at time 
struggled with interpretations of metaphors.  “Fog horn” was used 
to describe someone playing an instrument poorly, and he 
mentioned how this was wrong, as “a fog horn was a horn used in 
foggy weather to warn people”.   
 
Richard worked well on this task, and progressed to the end.  He 
would, at times, shout loudly to gain attention from the teacher.  
Ryan worked very well too, and asked questions appropriately, 
and interacted with others well.  
 
After 45mins of formal structured lCT activities the students are 
allowed 15mins of ‘free’ time on the computers.  While several 
(Chris, Sophie, Stephen, Richard and Peter) all made use of this 
the others (Angela, Tony, Ryan) didn’t.  They carried on with the 
formal exercise.  They completed their posters for the Christmas 
play.  They completed these and added them to their work 
portfolios.  The others who used the ‘free’ time accessed a variety 
of materials.  These included; BBC iplayer (Have I Got News for 
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You), Scooby Doo books, Education City, news, and weather.  
Not only did this highlight an acceptance of this media, but also a 
high level of ability to use such interfaces.       
 
Some main points: 
• Most worked through the material well, and some made 

progress to the poster design (Angela, Ryan, Tony, Peter), 
• Behaviour was excellent, and only a few inappropriate 

moments of calling out,  
• Some good level of interactions with the teacher and one 

another, 
• The posters that were designed – look great, and exhibited 

some advanced use of features in Word.   
  

 
Follow-up 
actions? 

Due to observe next week – will be interesting to see how 
inappropriate behaviours develop and if Chris is more able to 
become involved with the group. 
 
 

Author(s) of 
report 

Nigel Newbutt 
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NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 26th November 2010 
Activity 
 

Today’s class were gathering data / information of 1970s music 
bands – in preparation for a school play.  This included creating a 
poster for the event.    

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing.  

Description of 
activity/ies  

The students were working from sheets prepared by Miss Green.  
These included instructions to enable progress without too much 
reliance on the teacher.  They also required the students to 
access google.com, and search for specific information related to 
1970’s musical bands.  Further, I joined the group after this 
session in the playground for a 20min break.  This will be 
discussed at the end of this report.   

Comments / 
reflections 

As per previous weeks, the class worked well on the whole.  
There was little disruption and the students would ask for help 
when required.  
 
Richard would raise his voice when requesting help from Miss 
Green.  This involved a loud “Miss Green, Miss Green I am 
stuck”.  This was similar to the manner in which Angela would 
request assistance.  Angela, as before would bounce on her chair 
to attract attention.  Interestingly only the teacher would respond 
to this (although only a few times).  The other students either did 
not notice or were used to it?   
 
As in previous weeks Chris would find it difficult to concentrate for 
long periods, and Miss Green spent the most time with him aiding 
his learning.  He would also clap loudly and hit his face – 
although only occasionally.  He also sat inappropriately close to 
the computer screen, and had to be told (several times) to sit 
back in his chair.  He was able to progress with the assignment 
(task) but would struggle many times to maintain focus.  Miss 
Green helped with this, meaning he was able to progress well.      
 
Some of the students progressed to the part of the task that 
required them to search the Internet (google.com) for some 
images of the bands and information on their ‘hits’.  What this 
highlighted was that they (Angela, Stephen, Peter) were able to 
locate this information, but when website with an overwhelming 
amount of information were presented, they found it difficult to 
locate specific information.  They also became worried when the 
Internet stopped working for a couple of minutes.   
 
Angela managed to progress the most, moving onto an Excel 
task – inputting data into a basic spreadsheet.  This highlighted a 
very good knowledge of computers. 
 
Tony was able to work very well, and quickly through the task.  
He was focused and very quiet.  Maybe a little to focused, and 
not enough ‘typical’ interaction with peers? 
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After 45mins of formal structured lCT activities the students are 
allowed 15mins of ‘free’ time on the computers.  Most took this 
opportunity, some didn’t.  Tony and GB continued with their work, 
while the others used this time to look at very similar applications 
as they did the previous week (19th Nov 2010).   
 
Some main points: 
• Very well behaved – Miss Green after confirmed this is the 

way they are most of the time in ICT class.  However, noted 
that the structure of the lesson (with computers) helped to 
improve this behaviour.  In other classes they could be 
different.   

• The notes to accompany the practical work were clearly 
written and very explicit.  I will need to bear this in mind for 
any sheets I will need to accompany the work with a virtual 
world. 
  

I was invited to join the break, in the playground.  This area is just 
outside of the classroom area.  Miss Green thought it might be 
useful to see the same students in a more ‘social’ situation.  This 
was a very useful observation.  In short the students, on the 
whole were totally different to that of the ICT class.  They would 
exhibit more atypical characteristic of children on the autism 
spectrum.  This included some standing alone (removed form 
social groups), some repeating asking the teachers the same 
question many times, running in circles many times over – 
including following the same path again and again.  Others 
included more typical behaviour, talking with one another and 
discussing football.  At one point I was discussing a football team 
with Richard, who was able to remember the number of games 
won, lost and drawn.  I also noticed that Sophie, had a Scooby 
Doo character tied to his shoe.  I had observed, and noticed, that 
he would use his free time looking at Scooby Doo clips on 
youtube and books on Amazon.com.  Angela would walk around 
the playground on her own talking to herself.  The playground 
was very well laid out and had some great apparatus for the 
students to play.    It was a very cold day.   

Follow-up 
actions? 

Need to observe the playground activities in future.  This could 
prove helpful at some stage.  Otherwise nothing.   
 
 

Author(s) of 
report 

Nigel Newbutt 
 

 
  



   374 

NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 21st January 2011 
Activity 
 

Today’s class were gathering information about cooking 
ingredients.  

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing.  

Description of 
activity/ies  

This included using a worksheet that identified the names of 
ingredients, and asked the students to find 3 types of each 
ingredient.  This included the weight and price of each item.  The 
students were using www.acodo.com as a tool to search for 
products.       
NOTE: this was the first time the students were using new 
laptops that the school had purchased.  The room was also new.  
A spacious, light and airy room with plenty of space between 
students and tables. 

Comments / 
reflections 

As per previous weeks, the class worked well on the whole.  
There was little disruption and the students would ask for help 
when required.  
 
There seemed to be a classroom assistant who helped on or two 
of the students – Peter & Chris. It was also interesting to note that 
Chris asked for (and seemed to require) a mouse attached to the 
laptop (issues with using the track-pad on the laptop).   
 
All students progressed very well with the task.  Before the ICT 
part of the class, Miss Green spent 5-10 mins in the formal 
classroom refreshing information related to the task, and in doing 
so asked the students questions (referring back to a trip to the 
shops: putting into context).  Interestingly the students seemed 
very quiet and seemed a little shy when being asked for an 
answer.  Miss Green would rephrase questions when there was a 
short break between Q and A.  However most students did 
manage to answer when prompted.   
 
After the classroom session (11am-11.10am), the students 
moved into the attached room, where laptops (one per student) 
were laid out on a table each.  The room was spaced out and all 
tables had ample room between them.  All students had a work 
sheet and worked from the instructions well.  However Peter, 
Stephen and Chris did need additional support/help to get started.  
Once they did however, they progressed fairly well.   
 
Stephen, Chris and Peter were, overall, less able to work on their 
own – meaning they needed prompting and reinforcing.  
Teachers would also ask questions of them to restart activities. 
 
Angela would still bounce on her chair and call out 
inappropriately.  This was quite infrequently, but she would  
 
Ryan, Sophie, Tony, Angela and Richard all worked very well, 
very confident with the laptops (using the input devices) and 
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completed the task quickly and with little help.  However, Angela 
did comment that some keys were not where she was used to 
them being. 
 
Richard would also speak aloud often – naming foods, and 
asking questions – every so often.   
 
Ryan worked extremely well, and progressed through the task to 
completion (the only one), without any support.  However, it was 
noticed that he may have looked upon the task as a little 
competition(?).  Either way he worked in a focused manner and 
without any problem/s. 
 
After 45mins of formal structured lCT activities the students are 
allowed 15mins of ‘free’ time on the computers.  Most took this 
opportunity, some didn’t.  Tony and GB continued with their work, 
while the others used this time to look at very similar applications 
as they did the previous weeks (music, Scooby Doo, weather, 
etc)   
 
Some main points: 
• Very well behaved  
• Used the laptops (for the first time) very well – no issues with 

input or screens 
• Very focused (on the whole) with the task 
• Were able to locate the products and record the name, weight 

and price 
• Some were able to locate ‘specialist’ versions of the products 

(Gluten free spaghetti, for example) 
• One student completed the task, the rest progressed almost 

to completion 
 

Follow-up 
actions? 

Need to be sure all students are comfortable with using laptops 
and the input mechanisms.   
 

Author(s) of 
report 

Nigel Newbutt 
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NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 18th March 2011 
Activity 
 

Today’s class were typing and editing copy into Microsoft Word.  
One aspect of this class was to explore and learn the new version 
of Word, recently introduced.   

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing + extra teacher/helper.  

Description of 
activity/ies  

The students were working from sheets prepared by Miss Green.  
This included the copy to be input and edited (in terms of fonts, 
type face, etc).  Students were working on laptops in a spacious 
and airy room.  This activity lasted from 11.05 – 11.40.  For the 
last 20 minutes Nigel presented an initial look and introduction to 
virtaut. 

Comments / 
reflections 

As per previous weeks, the class worked well on the whole.  
There was little disruption and the students would ask for help 
when required.  
 
Richard and Angela worked well, and progressed through the 
task well.  However Angela would bounce on her chair (as in 
previous weeks) and seem excited at times.  This was one way to 
get attention and to ask for help.  Richard, was behind a screen 
(a dividing screen in the room).  He would still clap out 
inappropriately.   
 
As in previous weeks Chris would find it difficult to concentrate for 
long periods, and Miss Green spent some of the time with him 
aiding his learning.  Chris clapped loudly at intervals (several 
times).   
 
Some of the students progressed very well and worked in a 
focused and directed manner.  Stephen, Peter, Angela all worked 
very well, and completed the task.  They were also all able to 
respond well to questions when prompted.  Stephen and Peter 
would ask for help in an appropriate and typical manner.   
 
Tony had little interaction with others.  In fact many of the 
students, although worked well, struggled to interact with each 
other.  Although at the end when putting the laptops away there 
was some nice ‘banter’.  
 
At 11.40 the students were asked to return back to the classroom 
where Nigel presented an introduction to the project (virtaut).  
This included a very brief tour of the SL island and his avatar.  
This session also provided an opportunity to ask the students 
what they would like to see in this virtual world.  The students 
seemed very positive and liked the idea of being able to explore 
this ‘virtual world’ in weeks to come.  They also appreciated the 
chance to have an input in the development of the world.  Some 
of the suggestions included: 
 

• Theme park (with ghost ride) 
• Coffee shop / café 



   377 

• MacDonald’s (or similar) 
• Shops (ideally clothes) 
• Train station 
• Level crossing (for train) 
• Helicopter 
• Plane 
• Cars 
• Boats 
• Cinema 
• Supermarket 

 
Some images below highlight what the students were shown: 
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When the students were shown Mellish Effingham (Nigel’s 
Second Life avatar), they were very impressed and all made very 
positive comments.  “That is really cool”, “you look like a rugby 
player”, “it does not look exactly like you”, and “I would like to 
create one”.  So initially some positive comments. 

Follow-up 
actions? 

Need to start building more assets in world that match some of 
the students’ expectations, and implement their feedback.   

Author(s) of 
report 

Nigel Newbutt 
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NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 8th April 2011 
Activity 
 

Today’s class were inputting copy into word, formatting, adding 
clipart, designing a boarder and printing.  This would then be filed 
in their ICT portfolio.  Finally saving to their network area.     

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing + extra teacher/helper.  

Description of 
activity/ies  

The students were working from sheets prepared by Miss Green.  
This included the copy to be input and edited (in terms of fonts, 
type face, etc).  Students were working on laptops in a spacious 
and airy room.  This activity lasted from 11.05 – 11.40.  For the 
last 20 minutes the class were allowed to look at what they liked 
on the internet/laptop.   

Comments / 
reflections 

As per previous weeks, the class worked well on the whole.  
There was little disruption and the students would ask for help in 
an appropriate fashion.  However, Angela and Richard would ask 
for help by raising their voice.   
 
Tony and Sophie worked in a very focused fashion and 
completed the task step-by-step.  They were clearly able to follow 
instruction with little aid or help.  They both seemed confident 
when asked what they were doing and how they were 
progressing.  
 
Although Angela and Richard were the most vocal students, they 
both completed the task.  Angela completed the task very quickly, 
followed the instruction well, and had time to spare.  Richard on 
the other hand completed the task – but just in time.   
 
Chris required an assistant to help motivate and provide 
assistance throughout the task.  This enabled him to complete 
the task, and seemly learn how to format using Word.  Stephen 
also struggled to focus and develop an autonomous approach to 
his work.  But with some repetitive assistance by the teacher 
Stephen was able to complete the task, print his work and file it.  
However, he would clap loudly, inappropriately and repetitively.     
 
As in previous sessions, the class interacted well, and when 
putting the laptops away they would joke and discuss what they 
might do at the weekend.  They were also very helpful in clearing 
away the equipment (mice, laptops, etc).   
 

Follow-up 
actions? 

N/A 
 

Author(s) of 
report 

Nigel Newbutt 
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Appendix C: Overview of case study sessions over the 3 
months 

Breakdown of sessions for the duration of the case study. 

VIRTAUT – virtual worlds project for children on the autism 
spectrum 

School [proposed] Lesson plans 

The following represent the questions being investigated – and thus data being 
gathered: 

A) Representation of Self: 

B) Communication and Interaction: 

C) Generalisation (relationship between virtual and real): 

NOTE: need to hold a training session with Miss Green (Monday 16th May 
2011) 

Lesson / 
session 

Content/aims Data to be 
captured 

(1) 20th 
May 

• Explanation of terms, and overview of the 
project 

• Ensuring the students understand the 
context and terms – complete consent 
forms. 

• Ask students to represent themselves as an 
avatar using an online tool – Mad Men 
(www.www.amctv.com/madmenyourself) 

• Introduction to the interface of VW – 
navigation, and avatar customisation  

 

1. Photos of the 
‘jigsaw’ avatars 
2. Observation 
notes 
3. Reflection notes 
/ obs report 
4. Photos of final 
images 
 
5. Karen’s 
questionnaire 
(beginning of 
session) 
6. Questionnaire 
No. 1 (end of 
session) 

(2) 27th 
May 

• Students working in SL designing their 
avatars (i.e. representing themselves in 
world) 

• Have a questionnaire for feedback –  
(record session: video, pictures, etc) 

1. Questionnaire 
No 2 
(end of session) 
 
2. Video and 
observational 
report  
3. Photos 

HALF TERM 
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(4) 17th 
June 

• Set a specific task: to enable basic chat and 
facial expression/body gestures 

• Class based introduction – highlighting how 
the tools work and where they are (on the 
interface) 

• Set a task for pairs to meet in a space in-
world and ask students, through their 
avatars, to discuss what they like and dislike 
about the virtual world and the items in-
world 

1. Questionnaire 
No. 3 
(end of session) 
 
2. Video and 
observational report  
3. Photos 
4. Screen captures 
of interactions 

Addition
al task 

• Set a task in-world –“ going to the fair” 
• Ask students to gather at a central point to 

carry out the task above – and to explore 
the environment 

• Set questionnaire asking for views on items 
on the Island 

1. Questionnaire 
No. 4 
(half way through 
session) 
 
2. Video / photos 

(5) 24th 
June 

• PART 1: Set task – “at the zoo” 
• All students and teacher/researcher to go to 

the zoo, and make a list of animals they 
were able to see/pet.  
 

• PART 2: Set task – “freedom” 
• Students to be asked to find a series of 

buildings – in no particular order 
• All students to explore the Island on the 

own, and maybe find their “favorite” space?   
• At the end to meet up with another student 

and discuss what they found 

1. Focus group – 
asking the students 
thoughts on the 
experience (for last 
5-10 mins) 
 
2. Also identifying 
what their favorite 
area was and why? 
(a simple list will do) 

(6) 1st 
July 

• Design a task that requires students to enter 
a shop / café and purchase an item, sit at a 
table and list their purchases on a 
worksheet.   

• Ask students to complete a questionnaire 
asking why they purchased various items. 

• Observe what they do – and record socially 
‘typical’ actions 

1. Questionnaire 
No. 5 
 
2. Observations 
3. Pictures and 
video 

(7) 8th 
July 

• Turn taking and social conversation – 
design a task for small groups of students 
(4/4 split) to cue in line, wait their turn to 
speak, and interact with peers. 

• Set some specific tasks – e.g.: meeting by 
the train station, and take turns riding.  
While waiting talk to each other (about what 
they like about the Island – or don’t like). 

• Ask the students about what else they 
would like to see on the Island.  Do this in-
world through my avatar and in the VirtAuut 
building.       

1. 
Observations/record
s of actions.   
2. Screen capture 
video 

(8) 15th • Questionnaire and final sum up of tasks – 1. Pictures  
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July focus group feedback session (?) – take a 
day out and go to a café to identify social 
activity 

2. Observations – 
will need to be 
planned (Miss 
Green?) 

(9) 22nd 
July 

• A session that considers the students’ views 
on aspects of the VW they perceive as 
useful and why. 

• This will need to be a reflection task (do 
they feel more comfortable/able to 
communicate in a VW) 

•  

1. Questionnaire 
No. 6 
 
2. Focus group – in 
world 

END OF TERM 
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Appendix D: Reports from all case study sessions (1-9) 

 

NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 20th May 2011 – session 1 CASE STUDY 
Activity 
 

Today the session was split into 2 parts.  Part one, completing 
“Student Computer Questionnaire” and part two designing an 
avatar in www.dopeleme.com.    

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Teaching assistant.  Nigel Newbutt observing.  

Description of 
activity/ies  

The session was split into two parts (as described above).  Part 
one lasted for 30 mins, from 11.00am-11.30am.  This part was 
carried out in the classroom. The students then had a break (in 
the play area outside).  Students returned to the computer room 
(next to the classroom) and logged in and started to design their 
avatar.  This lasted from 12.05pm-12.33pm.  The students had a 
work sheet with some simple instructions taking them through the 
task.   

Comments / 
reflections 

PART ONE: 
The first part was completed well, and all students finished the 
questionnaire.  Miss Green introduced students to the task.  Miss 
Green, Nigel and the teaching assistant helped with any 
questions.  Chris needed constant help to focus, but all students 
were able to complete the questions.  During the time students 
were completing the questionnaire all were perfectly behaved and 
asked for help in an appropriate manner (putting their hand up or 
asking Miss Green politely).  Angela would bounce on her chair at 
points, as she seemed to be getting a little bored.  But saw the 
task through.  Angela was also talking to Tony about the 
questions. 
Stephen, although completed the task, needed help and 
encouragement.  Provided by the teaching assistant and 
researcher. 
  
PART TWO: 
The second part involved the use of www.doppelme.com, and 
customising a character.  The characters/avatars were a 
‘cartoony’ style and chosen because of its ease to use and 
fun/simple characters.  It was also felt it would not be too 
daunting.  Students were asked to save their character.  This will 
be analysed in detail in the thesis.  Questionnaires were 
distributed and completed at the end of the session.  The session 
was completed by all students (they all designed their avatar, 
saved, printed and completed the questionnaire).  During the 
task, all were focused and able to complete well.  When asked if 
they “enjoyed doing the task” they each responded positively.  
Angela would bounce on her chair at times, but managed the task 
well.  Chris had a few problems following the instruction (would 
jump to the end), but with scaffold help was able complete the 
design of his avatar.     
 
In being structured and focused the students all worked logically, 
and completed the parts of the avatar in turn.  Students did not 
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interrupt each other or shout out.   
Miss Green commented: “the more able ones represented 
themselves in a more conventional way – what they consider to 
be cool or of interest (i.e. what they are interested in)”.  She also 
mentioned that Chris named his avatar something strange “shit, 
fuck” 

Follow-up 
actions? 

Ensure that the task sheets are well prepared next week.   
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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 Student avatars/images: 
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NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 27th May 2011 – session 2 CASE STUDY 
Activity 
 

Today the session was split into 2 parts.  Part one (from 10:05am-
10:40am) in which the interface was introduced, and the mornings 
task (avatar design).  The second part was working with some 
simple navigation and exploring the island (VIRTAUT).  

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt observing.  

Description of 
activity/ies  

The activities were provided on hand-out sheets that explained 
the tasks in some detail.  These were to enable a certain amount 
of autonomy in the task.    

Comments / 
reflections 

PART ONE: 
The first part involved me demoing what the students would be 
doing.  Students listened well, and when they saw the developed 
island seemed very excited and impressed.  There were several 
comments, like: “wow a zoo” and “that’s cool”.  From here the 
students moved to their laptops and opened the program and got 
logged in.  They all managed this with some ease.  However a 
couple: Chris and Peter required some help.  From here they all 
started to try walking around the island – again managing this with 
ease.  Angela was particularly excited and would say in a loud 
voice “look at me!”  Richard was also excited and made several 
comments “this is cool!” was one.  Once they had spent a few 
moments walking around and using the keyboard arrow keys, 
they were reminded to start to customise their avatar.  They all 
managed to do this well.  Several (Angela, Chris, Peter, Tony) 
needed some help and guidance from Miss Green, who provided 
this help.  They all spent a short while customising their avatar, 
and then started to explore the island.  They did this without 
prompt or being asked.  This was when they became most 
excited.  However, Angela and Sophie, as well as Richard, spent 
the longest customising their avatars and used all the first session 
to do this.  As a result their avatars were the most developed.  
The others, who started to explore the island, were able to enter 
shops, roam the zoo, and even get on board the rollercoaster, 
bumper cars and ghost train.  Peter in particular appreciated the 
ghost train and spent a good 8-mins in that alone.  Ryan and 
Tony were able to fly their characters about and even use the text 
chat (with the researcher).  This was only brief (an example can 
bee seen on the video clip), but showed an ability to understand 
the functions of the VW.  Chris was able to customise his avatar 
and also navigate very well – flying and walking around the island.  
This was somewhat surprising, as he would struggle with other 
ICT activities: (see previous lesson observation reports).  He was 
also able to work unaided for most of the session, again 
something that was surprising, as he would receive assistance in 
previous sessions.  The session came to an end, and Miss Green 
asked them to leave the laptops on, and to go for a break.  A 
couple (Ryan and Peter) carried on with their tasks until asked 
again.                   
  
PART TWO: 
The second part continued where the last finished, with the 
students exploring the island at their free will and with Angela and 
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Sophie still finishing their avatars.  Students seem to explore even 
more of the island, and were happy to so without any specific 
instruction, again something that had not been seen in this (ICT) 
class before.  Students were able to interact with aspects of the 
island (rollercoaster, for example) and furthermore, were able to 
take turns and wait their turn. At this point the Angela, Sophie, 
and Richard were still working on their avatars, while Chris was 
mainly flying about the island (and walking through the zoo).  
Tony, Richard, Peter and Stephen were all using items on the 
island.  Peter did seem to enjoy the ghost train and spent more 
time on this (and the dodgems).  He also went in the arcade, but 
was unable to use most of the items.  But we would be covering 
this in weeks to come.   
 
At one point Angela got frustrated with a dress she was trying to 
modify (change the length).  It became too much for her and she 
had to leave in a loud fashion knocking a few chairs.  She was 
psychically upset and left the room.  Miss Green calmed her down 
and reassured her that what she was trying to do was working.  
She re-joined the class and carried on adjusting the dress.  Once 
completed she started to explore the island and went in to the Mc 
Life’s restaurant.  Like the others she was able to sit on a chair 
and operate some of the basic functions.  Sophie was still working 
on here avatar customisation, and then towards the end started to 
explore the island. 
 
Richard explored the train stations, and at one point asked: “why 
they did not have a proper name”.  I asked, “what name should 
they have”, he replied “Clapham Junction”.  This will be 
implemented.  This also highlighted an awareness of bringing the 
real into the virtual.     
 
Several important observations: 

1. Every student was able to use the VW with relative ease 
(avatar customisation and navigation) without much aid or 
help – more so that with typical ICT class activities. 

2. Most were able to show a high level of customisation 
through their avatar. 

3. Many were able to interact with the buildings and objects 
(bumper cars, roller coster and Mc Life’s being the main 
ones) and in doing so could start to become immersed in 
the “world”. 

4. Behaviour was equal, if not better to that of a typical ICT 
class (see previous notes).  In particular Chris was able to 
work very autonomously for the two sessions, entirely. 

5. Focus and attention were maintained and the students 
found tasks to undertake with only limited instruction. 

6. The task (using the VW) seemed to provide a way for the 
students to initiate discussion and engage with on another.  
They would show each other what they were doing – and 
this would spark some nice conversation.        

 
Follow-up 
actions? 

Need to focus observation on several students next time.   
 

Author(s) of 
report 

Nigel Newbutt 
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 Photos of the task: 
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 Student avatars/images (see separate document) 
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NIGEL NEWBUTT: School, observation record 

Date Friday 17th June 2011 – session 3 CASE STUDY 
Activity 

 

Today the session was split into 2 parts.  Part one (from 10:05am-
10:35am). The second part ran from 11am-11.35am.  Although the 
session was split into two parts it was a single task: to meet at the 
café, purchase an item and take a seat.  Then to talk to a friend, 
followed by a ‘free’ period of doing what they liked/wanted to do.  

In 
attendance 

Miss Green (teacher), eight students (4 in year 10 and 4 in year 11).  
Nigel Newbutt observing and helping with the task.  

Description 
of 
activity/ies  

The activities were provided on hand-out sheets that explained the 
tasks in some detail.  These were to enable a certain amount of 
autonomy in the task (although on reflection these worksheets 
provided too much detail.      

Comments / 
reflections 

PART ONE: 

The first part involved me showing the students where 
communications channels were followed by some of the new 
additions to the island (boats, market stalls, etc).  The students were 
then logged in and provided with a hand out.  The students were first 
asked to meet by the café and introduce themselves to each other.  
Very little of this happened, although two did attempt to (Ryan and 
Richard).  Others were more concerned in getting into the shop and 
purchasing an item.  The students queued and once they were in the 
shop (all of them) few took a seat.  Angela was very vocal in real-life 
and did not want to talk to another avatar without knowing who they 
were (implying the avatars were not like their real-life counterparts).  
So Angela left the café quite soon after arriving.  Angela was also 
somewhat overwhelmed and seemed to be a little worried.  

There were also some technical issues that meant some students 
were logged off for a while, and there was intermittent access. 

However, once in the café, all students were able to communicate 
basically (through text chat).  The session needed to be more focused 
and have clearer aims.            

PART TWO 

The technical issues were resolved and the participant’s real names 
added to their avatars.  This seemed to help them in that they were 
more comfortable talking to those they know.  This was not the case 
so much for the typically developing group.  In this second session a 
few of the students interacted very well (using text chat).  Sophie and 
Richard were engaged in conversation in the café and outside.  There 
conversations related to: what they did at the weekend (knitting) and 
then asking each other if they should explore the island together.  
Richard was also asking about Sophie’s family and friends (if they 
were okay).  Richard positioned the camera (in second life) quite wide 
and side-on (seen in the second picture below).  The other 
participants would all explore the island independently of each other.  
Not as a group or pairing at all (again different to that of the typically 
developing group).  However, later on Angela and Tony met in the 
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arcade where Angela would follow Tony around.  They eventually sat 
next to one another (by the bowling alley) and started to use the text 
chat, albeit very briefly.  The others were all working independently of 
one another.  Chris was underwater for much of the time, Ryan was 
making good use of the rollercoaster and paraglider, while Angela 
spent time on the trampoline and in the swimming pool.  Tony did 
approach on of the other participants (Ryan) at on point on the 
station, but walked past (after hesitating briefly).  See video clip time 
code: 00:25:39.  Tony did try to communicate with Angela, briefly (see 
time code 00:29:00) but seemed pre-occupied with trying to select a 
bowling ball in the arcade.  Both then went to the bumper cars 
(Angela followed Tony there), where they drove about, after getting in 
a car.  Angela was very excited by this (in the real world).          

Several important observations: 

1. The hand-outs were over complex and need to be much 
briefer and to the point. 

2. All were able to interface with Second Life (as before) but 
some lacked confidence in using the full array of 
communication tools (none used gestures, for example). 

3. They stayed very independent of one another, when moving 
about the island. 

4. Behaviour was, again excellent, although Chris would loose 
focus and clap loudly – but only once or twice.   

5. Few used the text chat to good effect.  Some did not engage 
with it at all. 

6. Several would communicate in real life, having engaged with 
someone in second life – so were able to generalise some 
sense of presence.     

Follow-up 
actions? 

Having spoken to Miss Green after the session we decided it would 
be best to have 4 separate tasks and have four pairs of students 
working together.  They seemed to be a little too overwhelmed being 
left to their own devices (with some scaffolding).  Pairings would 
consist of (1) Stephen & Ryan (2) Peter & Chris (3) Sophie & Richard 
(4) Angela & Tony 

Author(s) of 
report 

Nigel Newbutt 

 Photos of the task: 
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 Stills from the café environment with users present: 
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NIGEL NEWBUTT: School, observation record 

 
 
Date Friday 24th June 2011 – session 4 CASE STUDY 
Activity 
 

Today’s session was in a single chunk and started at 9.30am, 
finishing at 10.35am.    

In 
attendance 

Miss Green (teacher), eight students (4 in year 10 and 4 in year 11).  
Nigel Newbutt observing and helping with the task.  

Description 
of 
activity/ies  

This week contained a series of tasks (four in all).  The students were 
working in pairs, on the same worksheet and activities.  This involved 
liaising with Miss Green to ensure the tasks were appropriate and 
would interest the students: 
 
(1) Sophie & Richard – By the boats: with a view to explore the boats, 
swimming pool, paraglider  
(2) Peter & Chris – Meet at ghost train or bumper cars and then on to the 
rollercoaster 
(3) Stephen & Ryan – Meet in Mc Life’s, then on to the under water world 
(4) Angela & Tony – Meet at zoo 

Comments / 
reflections 

Initially there were some issues with technical settings and ensuring 
all students were successfully logged into Second Life.  Further, the 
task needed a brief introduction – this was provided.  The participants 
then needed some help to locate their start points.  The worksheets 
simply stated “meet at the coffee shop” (for example), some struggled 
with this.  So it was pointed out they should use the island signage to 
achieve this.  Some managed this – in fact all did apart from Stephen 
and Peter.  They both struggled to find their starting locations, as did 
Chris.  However they did get there eventually and then were able to 
introduce themselves to their classmate/s.  This was achieved through 
basic text chat.  A simple “Hi” or “Hello”.  Nothing much more.   
 
Richard and Sophie were very able to progress with their task – even 
though it was the most open of the four tasks.  They met at their start 
point and initiated discussion, decided what to do next and 
progressed.  They were also at opposite parts of the room and only 
used the text chat to communicate.  Others would shout across the 
room to communicate.  Their text chat was very extensive (as 
evidenced in the questionnaire results), and use appropriately.     
 
Stephen and Ryan were not able to manage the task together too 
well.  They did meet at their start point (although Stephen needed 
help).  Ryan did not need help.  They then proceeded to introduce 
themselves and went to the underwater world. They then (with some 
encouragement) carried out the task.  But did it independently.  Little 
collaboration.  Ryan was more willing to work independently and 
communicate (initiate).  Stephen did not use the text chat nor was he 
interested in using it.  The work sheets were completed by both 
participants.   
         
Angela and Tony had a very good go of the task.  They worked very 
well together and met at the meeting point they were instructed to.  
Angela would provide a running commentary for large parts of the 
task.  However, they proceeded to the zoo/jungle, and started to list 
details of the animals (as instructed).  They did this task and then 
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moved to the swimming pool area, where they both went on a 
trampoline each.  They seemed to enjoy jumping / doing this tasks 
together.  Angela commented on “[…] me and Tony on the trampoline 
together […] enjoying this”. 
 
Towards the end several of the participants meet at the rollercoaster – 
this included Ryan, Angela, Tony and Peter.  They would start at the 
station and then made their way to the rollercoaster.  They would then 
all sit in a single car and ride.  This was the first time that so many had 
collaborated together.  Ryan and Angela found this very amusing and 
enjoyable.   
 
CM and Richard, met by the boats, with the intention of deciding what 
to do by themselves.  However to get things moving, the worksheet 
suggested they explore the boats.  They did do this, but quickly 
decided to meet by the bumper cars.  They had extensive discussion.  
However, unlike Angela and Tony they did it totally through the SL 
platform, using text chat and their avatars.  They stayed in the bumper 
car area – until moving to the rollercoaster towards the end of the 
session.  This was in line with their previous activities (where they 
would stay in only one or two areas for the session).       
 
Finally, towards the end Stephen discovered a chest of treasure and a 
secret cave under water (underwater world).  This pleased him very 
much, and he enjoyed exploring this area.    
 
Several important observations: 

1. Participants tend to talk over their avatar communication (i.e. 
shouting across the room to the actual person) – this seemed 
to match the “typical” groups activity. 

2.  For the first time participants seemed to group and hang out in 
world. 

3. Higher-functioned children seem prepared to become more 
immersed.  This said the lower-functioning participants still 
enjoy the tasks and being in world (evidenced by their 
behaviour and focused attention). 

4. Plenty of interaction in world and out of world – lots of 
discussion during and after.          
 

Follow-up 
actions? 

Having spoken to Miss Green after the session it was decided we 
might try the task with students in different rooms (wireless signal 
permitting).   
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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 Stills from in-world session: 
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NIGEL NEWBUTT: School, observation record 

 
Date Tuesday 28th June 2011 – session 5 CASE STUDY 
Activity 
 

Today’s session was in a single chunk and started at 9.35am, 
finishing at 10.40am.    

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt and Miss Green both in world to help users 

Description of 
activity/ies  

This week contained a series of tasks (four in all), as with last 
week.  The students were working in pairs, on the same 
worksheet and activities.  This involved liaising with Miss Green 
to ensure the tasks were appropriate and would interest the 
students: 
 
(1) Stephen & Ryan – By the MARKET STALL: with a view to explore 
the stalls, ice cream van, then free roaming 
(2) Peter & Chris – Meet at the rollercoaster sit together on a car.   
(3) Sophie & Richard – Meet at zoo – follow the task – then decide 
what to do 
(4) Angela & Tony – Meet by the meeting point – then speak to Nigel 
 
NOTE: Chris was not present during this session (Miss Green took his 
place).  Sophie left half way through (for music practice) half way 
through for 15-mins.  She then rejoined.     

Comments / 
reflections 

This week’s task was very similar to last weeks.  The tasks were 
tweaked and adjusted slightly. The pairings were kept the same 
but the tasks were swapped/modified.   
 
The task, as always, was introduced just before the session in the 
adjoining classroom.  From here 3 of the students (Ryan, Peter 
and Tony) were asked to stay in the classroom, while the others 
were paced around the adjoining room.  The split was 
rationalised by the pairings.  This would mean that 
communication through the VW would be further encouraged.  
Last week some of the participants would shout across the room 
to communicate.  This week’s approach might help encourage 
VW communication.   
 
Indeed the split in participants (across two rooms) did help to 
encourage communication via the VW.  The class participants 
were extremely well behaved and very little was said during the 
session.  Angela was, at times loud, and at one point did get up 
and walked into the other room to see what her task partner was 
doing.  She would also shout/speak inappropriately – randomly, 
while others were very quiet.  Richard also, at moments, felt the 
need to speak loudly.  But overall, and on the whole, the rest (as 
did Richard and Angela) used the VW to communicate.  The text 
chat was used extensively during the session – every one of the 
participants used this form of communication at one point or 
another. 
 
Some interesting observations noted that that some of the 
students very much liked communicating with their teacher (JG) 
in world.  Others would run away (Peter being an example).  
Another, Stephen found it somewhat amazing to find his teacher 
in world.  However, the others enjoyed communicating and did 
communicate with Miss Green in world.  Ryan was very excited 
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by this opportunity.  Another notable observation, what that when 
Sophie left (for music practice) her in world partner Richard, did 
not know what to do.  He was a bit lost in world – seemed bored.  
As soon as Sophie returned he was interested again.     
 
It was noted that Angela was reluctant to speak (in world) to the 
researcher (NN).  She was more comfortable communicating with 
her peers – and even teacher (Miss Green).  She would, 
somewhat inappropriately, tell this to the researcher too.      
 
In world I managed to interview some of the students.  I asked 
Angela and Tony what they liked best; Tony replied “the 
rollercoaster”, Angela replied: “not sure”.  Then when asked if 
they prefer communicating in world to real life Tony:”not sure”, 
Angela did not reply – she wondered off.  When asked about the 
use of communication in world and if they found it easier Tony 
replied: “yes I find it easier”.  Then when asked why – does it help 
in anything particular he suggested “I can do it in my own time”.  
This led Angela to say she was “not sure”.   
 
Sophie: was asked did she like communicating in world 
(compared to real life) – did she find it any easier: she replied: 
“not really – I find it difficult in both”.  I also asked: did she like 
doing the tasks, she replied: “yes very much, I would enjoy 
seeing animals in real life too”.  I then asked did she like doing it 
collaboratively: again relied “yes, I like doing it with Richard”.   
 
When working with Stephen, I asked him, in world to walk around 
the market stalls and to write down what he could see.  He did 
this, and responded using the text chat “ok”.  Then Miss Green 
arrived and said “Hi Stephen, what are you doing” to which 
Stephen replied: Oh my god – it’s Miss Green”.  This made JG 
laugh.  Stephen then completed the tasks without any help or 
prompt.  He then went for an ice cream.   
 
Several important observations: 

1. Some participants identified what they liked/did not like on 
the Virtual Island 

2. Some said they found communicating in world as hard as 
in real life.   

3. The participants seemed more willing to cluster and act as 
their ‘typically’ developing peers.   

4. Some participants acted very similar in world as they do in 
real life (the way Sophie and Richard communicate for 
example – evidenced by Miss Green’s feedback).            

5. It seems participants are more interested in exploring and 
finding out what others are doing in world than learning – 
evidenced by RGs comments.  When responding to NNs 
question (“Did you like learning about animals in world 
today”).  He replied: “Yes”, but he continued: “but I prefer 
to do this in the real world”.    
 

Follow-up 
actions? 

Need to develop a task different to the previous two, but 
something focused and that provides an opportunity to use 
communication channel – maybe gestures?  
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Author(s) of 
report 

Nigel Newbutt 
 

Details of 
some of the 
conversations: 
in world 

Sophie and Nigel Newbutt: 
 
Sophie (new18.deluxe): hi nigel [02:20] 
Nigel (mellish.effingham): i wondered -- are you enjoying the task 
today? [02:20] 
Sophie (new18.deluxe): yes i am enjoying it a lot [02:20] 
Nigel (mellish.effingham): Also do you enjoy being in world doing 
these tasks? if so can you think why? [02:21] 
Nigel (mellish.effingham): is it cos the graphics make it look cool? 
[02:21] 
Nigel (mellish.effingham): or maybe because you can control who 
you speak to -- unlike real life? [02:22] 
Sophie (new18.deluxe): i would enjoy these tasks in 
world,because of seeing the animals [02:23] 
Nigel (mellish.effingham): cool, would you also have liked to do it 
with someone -- like Richard (as you did today?) [02:23] 
Sophie (new18.deluxe): yes i would like to do it with a friend 
[02:24] 
Nigel (mellish.effingham): great -- one last thing if i can(?) do you 
find it easy to communicate in world (would you say it is easier in 
world or in real life?) [02:26] 
Sophie (new18.deluxe): i still find it diffcult with both [02:26] 
Nigel (mellish.effingham): i see -- thanks for chatting -- and see 
you next week -- i will leave you to your task [02:26] 
Sophie (new18.deluxe): ok :) bye [02:27] 
Nigel (mellish.effingham): bye :-) [02:27] 
Sophie (new18.deluxe): hi Richard [02:27] Richard 
(new12.deluxe): Nice to see you again. [02:28] 
Sophie (new18.deluxe): :) [02:28] 
Richard (new12.deluxe): Where have you been? [02:29] 
Sophie (new18.deluxe): u know where i've been [02:30] 
Richard (new12.deluxe): I'm teasing you, he he ha ha! [02:30] 
Sophie (new18.deluxe): :D [02:31] 
Richard (new12.deluxe): You know I love to tease you [02:31] 
Sophie (new18.deluxe): yes ok see u later [02:32] 
Sophie (new18.deluxe): bye [02:32] 
Richard (new12.deluxe): Ok, bye then [02:45] 
Teleport completed from Obscure (227,226,30) 
 

 Photos of the task: 
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 Stills from in-world session: 
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Some chat 
from the 
session 

In	  world	  I	  managed	  to	  interview	  some	  of	  the	  students.	  	  I	  asked	  
Angela	  and	  Tony	  what	  they	  liked	  best;	  Tony	  replied	  “the	  
rollercoaster”,	  Angela	  replied:	  “not	  sure”.	  	  Then	  when	  asked	  if	  
they	  prefer	  communicating	  	  in	  world	  to	  real	  life	  Tony:”not	  
sure”,	  Angela	  did	  not	  reply	  –	  she	  wondered	  off.	  	  When	  asked	  
about	  the	  use	  of	  communication	  in	  world	  and	  if	  they	  found	  it	  
easier	  Tony	  replied:	  “yes	  I	  find	  it	  easier”	  	  Then	  when	  asked	  
why	  –	  does	  it	  help	  in	  anything	  particular	  he	  suggested	  “I	  can	  
do	  it	  in	  my	  own	  time”.	  	  This	  led	  Angela	  to	  say	  she	  was	  “not	  
sure”.	  	  	  

Sophie:	  was	  asked	  did	  she	  like	  communicating	  in	  world	  
(compared	  to	  real	  life)	  –	  did	  she	  find	  it	  any	  easier:	  she	  replied:	  
“not	  really	  –	  I	  find	  it	  difficult	  in	  both”.	  	  I	  also	  asked:	  did	  she	  like	  
doing	  the	  tasks,	  she	  replied:	  “yes	  very	  much,	  I	  would	  enjoy	  
seeing	  animals	  in	  real	  life	  too”.	  	  I	  then	  asked	  did	  she	  like	  doing	  
it	  collaboratively:	  again	  relied	  “yes,	  I	  like	  doing	  it	  with	  
Richard”.	  	  	  

When	  working	  with	  Stephen,	  I	  asked	  him,	  in	  world	  to	  walk	  
around	  the	  market	  stalls	  and	  to	  write	  down	  what	  he	  could	  see.	  	  
He	  did	  this,	  and	  responded	  using	  the	  text	  chat	  “ok”.	  	  Then	  Miss	  
Green	  arrived	  and	  said	  “Hi	  Stephen,	  what	  are	  you	  doing”	  to	  
which	  Stephen	  reliped	  :	  Oh	  my	  god	  –	  it’s	  Miss	  Green”.	  	  This	  
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made	  Miss	  Green	  laugh.	  	  Stephen	  then	  completed	  the	  taks	  
without	  any	  help	  or	  prompt.	  	  He	  then	  went	  for	  an	  ice	  cream.	  	  	  

Sophie:	  

	  [02:20]	  Sophie	  (new18.deluxe):	  hi	  nigel	  [02:20]	  Nigel	  
(mellish.effingham):	  i	  wondered	  -‐-‐	  are	  you	  enjoying	  the	  task	  
today?	  [02:20]	  Sophie	  (new18.deluxe):	  yes	  i	  am	  enjoying	  it	  a	  
lot	  [02:20]	  Nigel	  (mellish.effingham):	  Also	  do	  you	  enjoy	  being	  
in	  world	  doing	  these	  tasks?	  if	  so	  can	  you	  think	  why?	  [02:21]	  
Nigel	  (mellish.effingham):	  is	  it	  cos	  the	  graphics	  make	  it	  look	  
cool?	  [02:21]	  Nigel	  (mellish.effingham):	  or	  maybe	  because	  you	  
can	  control	  who	  you	  speak	  to	  -‐-‐	  unlike	  real	  life?	  [02:22]	  Sophie	  
(new18.deluxe):	  i	  would	  enjoy	  these	  tasks	  in	  world,because	  of	  
seeing	  the	  animals	  [02:23]	  Nigel	  (mellish.effingham):	  cool,	  
would	  you	  also	  have	  liked	  to	  do	  it	  with	  someone	  -‐-‐	  like	  
Richard	  (as	  you	  did	  today?)	  [02:23]	  Sophie	  (new18.deluxe):	  
yes	  i	  would	  like	  to	  do	  it	  with	  a	  friend	  [02:24]	  Nigel	  
(mellish.effingham):	  great	  -‐-‐	  one	  last	  thing	  if	  i	  can(?)	  do	  you	  
find	  it	  easy	  to	  communicate	  in	  world	  (would	  you	  say	  it	  is	  
easier	  in	  world	  or	  in	  real	  life?)	  [02:26]	  Sophie	  (new18.deluxe):	  
i	  still	  find	  it	  diffcult	  with	  both	  [02:26]	  Nigel	  
(mellish.effingham):	  i	  see	  -‐-‐	  thanks	  for	  chatting	  -‐-‐	  and	  see	  you	  
next	  week	  -‐-‐	  i	  will	  leave	  you	  to	  your	  task	  [02:26]	  Sophie	  
(new18.deluxe):	  ok	  :)	  bye	  [02:27]	  Nigel	  (mellish.effingham):	  
bye	  :-‐)	  [02:27]	  Sophie	  (new18.deluxe):	  hi	  Richard	  [02:27]	  
Richard	  (new12.deluxe):	  Nice	  to	  see	  you	  again.	  [02:28]	  Sophie	  
(new18.deluxe):	  :)	  [02:28]	  Richard	  (new12.deluxe):	  Where	  
have	  you	  been?	  [02:29]	  Sophie	  (new18.deluxe):	  u	  know	  where	  
i've	  been	  [02:30]	  Richard	  (new12.deluxe):	  I'm	  teasing	  you,	  he	  
he	  ha	  ha!	  [02:30]	  Sophie	  (new18.deluxe):	  :D	  [02:31]	  Richard	  
(new12.deluxe):	  You	  know	  I	  love	  to	  tease	  you	  [02:31]	  Sophie	  
(new18.deluxe):	  yes	  ok	  see	  u	  later	  [02:32]	  Sophie	  
(new18.deluxe):	  bye	  [02:32]	  Richard	  (new12.deluxe):	  Ok,	  bye	  
then	  [02:45]	  Teleport	  completed	  from	  Obscure	  (227,226,30)	  
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NIGEL NEWBUTT: School, observation record 

 
Date Friday 8th July 2011 – session 6 CASE STUDY 
Activity 
 

Today’s session was in two chunks.  Firstly starting at 10am, 
finishing at 10.30am, and secondly from 11am -11.35am.    

In attendance Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt and Miss Green both in world to help users 

Description of 
activity/ies  

This week was as before, with the session split into two parts.  The 
first from  
 
(1) Angela & Tony – By the MARKET STALL: with a view to explore the 
stalls, ice cream van, then free roaming 
(2) Sophie & Richard – Meet at the rollercoaster sit together on a car.   
(3) Peter & Chris – Meet at zoo – follow the task – then decide what to 
do 
(4) Stephen & Ryan – Meet by the meeting point – then speak to Nigel 
 
NOTE: Sophie was missing from this session (illness) 

Comments / 
reflections 

This week’s task was very similar to last weeks.  The tasks were 
tweaked and adjusted slightly. The pairings were kept the same 
but the tasks were swapped/modified.   
 
During this task, as always Tony and Angela got on well and 
communicated using the text chat in Second Life.  Their behaviour 
was perfect and Angela did not bounce on her chair. Although, 
until Tony joined Angela (a few issues logging in) Angela would 
shout out load in the class, inappropriately.  Further still she would 
ask question of Tony across the rooms.  However once united in 
world, they were very quite (until Chris started saying things like 
“Poooooo”.  Of course this is inappropriate behaviour and maybe 
attention seeking.  I did try to ask Chris why he was saying this 
and if he felt it appropriate.  He did not answer (he did: “Pooooo”).  
Chris did not stay on task, but was perfectly behaved and would 
not clap loudly at all.   
 
I joined Stephen and Ryan in world to undertake a brief “interview” 
and they both arrived to meet me.  We then discussed the benefits 
such spaces (virtual worlds) offer them.  Both were short in the 
responses but responded in a positive manner (see text below).  
Ryan was unsure to what he liked best on the island, while 
Stephen was clear about the underwater world being his best part.  
During part of the conversation Stephen said that I was “bonkers”.  
This made Ryan laugh (in real life) not in world.  They both found 
my response (“no not bonkers – just mad”) reply funny (again in 
real life).  We then headed for the train station and tried to ride the 
steam train.  This did not work.  We met Richard at the station and 
he introduced himself (initiated discussion) – saying: “hi everyone”.  
I responded, as did Ryan, Stephen did not.   
 
Chris went flying around, and ignored the work sheets.  He also 
when for a ride on the rollercoaster.  He then later started to say 
inappropriate things in the presence of others.  This was only when 
he wanted to get a reaction (it seemed). Others would react to this 
(Ryan, Angela and Richard mostly).  Some (Stephen) would 
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respond only in world, while the others would both in world and 
loudly in the class.   
 
The immersion in world was again very good, with communication 
being used in world only (apart from some occasions  -- 
inappropriate language, for example).  The participants were also 
very happy using the activities in world and enjoyed them 
immensely.  More than this they interacted with the tasks and 
would gather in places (Mc Life’s for example) and would then 
cluster and buy items.                 
 
Chris would also stand in corners of spaces (rooms in particular) 
and seemed unwilling to interact with his peers – or anyone 
(teacher or researcher).   
 
Several important observations: 

1. The inability for some (Chris for example) to act 
appropriately in world. 

2. Most – if not all – are very communicative (although not 
always appropriately). 

3. All students able and willing to use text chat – and even 
use it to initiate conversation (Stephen, especially). 

4. Users in this group are more than happy to communicate 
using a virtual world – although they are not sure why.   

5. Users in this group also seem unable to attribute a 
“favourite” activity on the island.   

6. So far it is noted that most interact and communicate in 
world as they do in the real world.  Few don’t (Chris and 
Stephen, for example).   
    

 Could do with adding a few more activities – clothes too.   
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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Stills from in-
world session: 
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Some chat 
from the 
session 

 [02:13] Nigel: hi Ryan [02:13] Ryan: Hi Nigel [02:13] Nigel: hi 
greorge [02:13] Nigel: guys can i ask you a question? [02:13] 
Ryan: Yes you can [02:14] Nigel: i was wondering..... [02:14] Nigel: 
if you found the virtual world useful and helpful in talking to each 
other? [02:15] Ryan: Yes [02:15] Nigel: do you like the text system 
to talk to people? [02:16] Ryan: Yes i do [02:16] Nigel: do you 
prefer to do this than talk to you friends in real life [02:16] Nigel: ? 
[02:17] Nigel: hi Stephen do you like the text system? [02:18] 
Stephen: yes i do [02:18] Ryan: Talk to them in real life [02:18] 
Nigel: what do you both like about the text system? [02:18] 
Stephen: are you bonkers [02:19] Nigel: no not bonkers -- just a 
little mad :-) [02:19] Nigel: what is it about the text chat that you 
like? [02:19] Nigel: the fact it slows communication down -- or that 
you can talk to who you want...? [02:20] Nigel: anyone....? [02:21] 
Stephen: i think its realy cleaver [02:21] Nigel: i see -- would you 
like to communicate like this in real ife or do you prefer to talk face 
to face? [02:22] Stephen: i prefer to talk face to face [02:22] Nigel: 
Ryan what do you like best on the island? [02:22] Nigel: cool 
Stephen -- what is your fav place on the island? [02:22] Ryan: I 
have no idea [02:23] Stephen: i love the underwater land [02:23] 
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Nigel: nice Stephen -- Ryan do you like it all, or a particular part? 
[02:23] Nigel: maybe the rollercoaster? [02:24] Ryan: I don't know 
[02:24] Nigel: no worries -- shall we head off to do something? 
[02:24] Stephen: sounds fun [02:25] Nigel: okay. any ideas.....? or 
shall we head for the train, and i will see if we can go for a ride? 
[02:25] Stephen: do you mean the ghost train [02:26] Nigel: i 
meant the steam train by the station. we could see if i can get that 
to work [02:26] Ryan: Well ok [02:27] Stephen: can i get a limo 
[02:28] Nigel: no limo -- just steam train -- follow me... [02:29] 
Nigel: this way Ryan [02:29] (Unnamed):  Mellish Effingham, 
Touch train for Engineer's Menu                     Page Up = Stopped:  
Idle->Running->Faster                Page Down =  Running:  Slower-
>Idle->Stop   Shift + Right Arrow = Instant Idle/Resume     Shift + 
Left Arrow = Flip train around [02:30] Richard: Hey Ron [02:30] 
Nigel: sorry guys no room :-( [02:30] Ryan: Hey Richard [02:30] 
Nigel: hi Richard [02:30] Richard: How is it going/ [02:31] Nigel: 
cool actually - -thanks for asking [02:31] Nigel: So Richard what is 
your fav space on the island? [02:31] Richard: I don't know yet 
[02:32] Stephen: oh no im going to faint [02:32] Nigel: i see no 
shortlist? [02:32] Nigel: Stephen -- really!!!! [02:32] Ryan: See you 
after break [02:32] Richard: Stephen, why did you say that? [02:32] 
Nigel: yes will do -- have fun :-) 
 
Nigel: Stephen -- really!!!! [02:32] Ryan: See you after break 
[02:32] Richard: Stephen, why did you say that? [02:32] Nigel: yes 
will do -- have fun :-) [02:53] Stephen: yikes my friends have 
turned into robots [02:54] Nigel: yes they seem to have -- i think 
they are still on a break [02:54] Nigel: "yikes" is that what shaggy 
say's? [02:55] Nigel: shall we wait for them to wake up from being 
robots? [02:55] Stephen: okey [02:56] Nigel: cool -- Stephen, what 
might you like to see added to the island if we could? [02:57] Nigel: 
do you want to try one for showing you are happy? [02:59] Nigel: 
who's avatar do you like best? [02:59] Nigel: i think Richard looks 
quite cool [03:00] Nigel: do you have much planned for the 
weekend? [03:01] Stephen: im haveing a bbq tomorow [03:01] 
Nigel: that sounds like loads of fun! [03:02] Nigel: ohhhh candy 
floss [03:02] Candy Foss whispers: Get your chops round that! 
[03:03] Nigel: check this [03:03] Nigel: hahahah [03:03] Stephen: is 
that cotton candy [03:04] Nigel: yes that is what they call it in 
America -- i think it is called candy floss in England [03:05] Nigel: hi 
Ryan [03:05] Nigel: hi guys? [03:06] Nigel: i will be back in a 
moment Stephen [03:06] Nigel: hi [03:06] Nigel: what? [03:07] 
Richard: Looks yummy heh Stephen? [03:07] Stephen: you bet 
[03:07] Nigel: yum, yum [03:08] Stephen: um why were you 
danceing with that candy [03:08] Richard: Hey Nig, can I have a 
piece please? [03:09] Nigel: i was dancing -- lots of fun. Do you 
want to? [03:09] Nigel: i can also show you whewre the candy floss 
is [03:09] Richard: Please tell me Nig!! [03:10] Stephen: im just 
going to buy a teletubby [03:11] Nigel: oh my god Richard! [03:11] 
Richard: I know!! [03:11] Nigel: would you dance like that is real 
life? [03:12] Richard: NOOOOOOO!!! [03:12] Miss Green: Hello 
you lot! [03:12] Nigel: you lot? [03:12] Richard: What are you doing 
here? [03:13] Stephen: good question [03:13] Miss Green: Yeh, it 
takes too long to write names! [03:13] Miss Green: I've spent ages 
looking for everyone! [03:13] Nigel: would you all like to have 
classes in second life (on the island)? [03:13] Stephen: nooooooo 
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[03:13] Angela: mean [03:14] Miss Green: Are you thinking of 
opening a school?! [03:14] Nigel: prefer to see everone in real life? 
[03:14] Richard: Do you think I would? [03:14] Nigel: could do :-) 
[03:14] Miss Green: No! Anyway, what are you holding?! [03:15] 
Nigel: yummy candy floss -- suits me? [03:15] Richard: He's 
holding candyfloss, lucky him [03:15] Miss Green: Make sure you 
don't get in a mess! Anyone fancy going on a bumper car? [03:15] 
Stephen: the only thing that suits me is a telitubby soft toy [03:15] 
Miss Green: Random Stephen! [03:16] Nigel: you can get the floss 
on the stall behing Miss Green, AND yes bumber car :-) [03:16] 
Ryan: Lets go! [03:16] Nigel: see you there -- with my floss :-) 
[03:16] Miss Green: You coming Ryan? [03:16] Richard: No 
bumper, boring [03:17] Ryan: YES I,M COMING MISS GREEN!!! 
[03:17] Nigel: see you in a bit then Richard [03:17] Miss Green: 
Richard, whatever! See ya! [03:18]  
BUMPER CARS: 
 Richard: Having fun are we? [03:21] Angela: yes [03:21] Ryan: 
YOUR JUST DRIVING MAD!!! [03:21] Nigel: i am having great fun 
-- would you all like to do this in real life? [03:22] Angela: what are 
u doing [03:22] Ryan: MISS GREEN YOU ARE CRAZY!!! [03:23] 
Chris: teeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee [03:23] 
Chris: pooooooooooooooooooooooooooo [03:23] Nigel: mathew 
where are you? [03:23] Chris: 
pooooooooooooooooooooooooooooo [03:23] Chris: 
poooooooooooooooooooooooooo [03:23] Miss Green: You'll get 
run over Chris! [03:23] Chris: pooooooooooooooooooooooooo 
[03:23] Nigel: would you say poooooooo in the real world? [03:23] 
Nigel: Chris? [03:23] Chris: poooooooooooooooooooooooooo 
[03:23] Nigel: is this something you say all the time? [03:23] Chris: 
pooooooooooooooooooooooooooooooooooo [03:23] Pink Bumper 
Car 1.1 whispers: Ride Over! [03:23] Miss Green: How rude! 
[03:24] Chris: poooooh hello [03:24] Yellow Bumper Car 1.1 
whispers: Ride Over! [03:24] Miss Green: Richard, why are you 
invisible? [03:24] Chris: ppooooooooooooo [03:24] Richard: I 
should say [03:24] Chris: pooooooooooo [03:24] Nigel: sit next to 
me anyone? [03:24] Chris: i want to ask [03:25] Nigel: yes Chris? 
[03:25] Chris: teeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
[03:25] Miss Green: Where are you Nigel? [03:25] Nigel: i wonder 
what that means Chris? [03:25] Ryan: Chris go and poo 
somewhere else [03:25] Richard: I don't know, Miss Green [03:25] 
Chris: poooooooooo pooooooooooooooo [03:25] Chris: 
poooooooooo ppoooooooooo [03:25] Chris: pooooooooooooooo 
[03:26] Couples Blue Bumper Car 1.1 whispers: Ride Over! [03:26] 
Nigel: lets get out Stephen [03:26] Chris: burp [03:26] Yellow 
Bumper Car 1.1 whispers: Ride Over! [03:26] Nigel: Chris do you 
like being able to say these things? [03:26] Chris: faurt [03:26] 
Nigel: would you say them in the real world? [03:26] Pink Bumper 
Car 1.1 whispers: Ride Over! [03:27] Chris: stop ignoring me 
[03:27] Chris: STOP IGNORING ME [03:27] Nigel: not ignoring you 
Chris. what do oyu like about this island and being on the 
computer? [03:27] Chris: THE BOOK [03:28] Stephen: eh oh 
[03:28] Chris: pooooooooooooooooo [03:28] Nigel: where is the 
book? [03:28] Chris: pooooooooooo [03:28] Chris: 
pooooooooooooooo [03:28] Chris: pooooooooooooooo [03:28] 
Nigel: i shall go and have awalk about -- see ya all in a bit :-) 
[03:28] Chris: Ryan [03:28] Chris: Stephen [03:29] Nigel: hi Angela 
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[03:30] Nigel: going for a burger [03:30] Chris: 
poooooooooooooooooooo [03:31] Nigel: hi Chris shall we buy 
something? [03:31] Chris: poooooooooooooooooooooo [03:31] 
Nigel: come on to the counter with me [03:31] Chris: hello oh doll 
oh ohj oh [03:31] Angela: yo [03:31] Chris: oh that stink [03:31] 
Nigel: this way guys [03:31] Angela: im up here [03:31] Chris: you 
stink [03:31] McDonalds SodaMcDonalds Soda : McDonalds soda, 
enjoy it! [03:31] Angela: no you stink Chris [03:32] Nigel: fancy a 
drink anyone? [03:32] Chris: you really really really really are 
Angela [03:32] Nigel: hi Angela drink? [03:32] Angela: ok [03:32] 
Richard: You all stink, ALLRIGHT!! [03:32] Nigel: cool choose one 
and lets take a seat [03:32] Angela: end of joke [03:33] Chris: why 
are you so so so so so so so georgee [03:33] Chris: 22nd june 
1995 [03:33] Chris: 26th january 1996 [03:33] Chris: 26th january 
1996 [03:34] Nigel: i am taking a seat -- anyone care to join me? 
[03:34] Chris: what colour is your hair [03:34] Chris: what colour is 
your hair [03:35] Nigel: i am sat here all on my own :-( [03:38] 
Richard: Hey Nig, how ya doin? [03:38] Nigel: hi there -- good to 
see you [03:38] Richard: You too [03:38] Nigel: so what do you 
think about all the players man u are selling? [03:40] Richard: I 
have not seen the news about it recently [03:40] Nigel: i think they 
ahve sold wes brown to man city -- and a couple more to go 
[03:41] Richard: No, really? [03:41] Nigel: yes, apparently. I am not 
into football -- more rugby [03:41] Nigel: as you can tell [03:42] 
Richard: Yes, I like rugby as well [03:42] Nigel: who would you 
support? [03:43] Nigel: i would follow Wasps [03:44] Richard: I only 
watch international rugby, but I support ENGLAND [03:44] Nigel: 
NICE !! they are the best team!!! Lets hope the world cup is a good 
one :-) [03:45] Richard: Well I also support Italy& Wales [03:46] 
Nigel: WALES?? not wales. I assume you have welsh and italian 
parents? [03:47] Richard: My dad is sort of Welsh & Italian [03:48] 
Nigel: nice. I need to help Miss Green tidy up, so need to log out. 
Been GREAT catching up -- thanks and have a good weekend 
[03:48] Richard: Yeah, you too, bye. 
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NIGEL NEWBUTT: School, observation record 

 
Date Friday 15th July 2011 – session 7 CASE STUDY 
Activity 
 

Today’s session in one long chunk, without a break, but the 
participants swapped tasks part way through.  Today’s session 
started at 1pm, finishing at 2.10pm.     

In 
attendance 

Miss Green (teacher), eight students (4 in year 10 and 4 in year 
11).  Nigel Newbutt and Miss Green both in world to help users 

Description 
of 
activity/ies  

This week was as before, with the session split into two parts.  The 
first was to meet by the log flume and the other by the basketball 
area.  They were then all asked to take a still image (in world photo) 
of their favourite areas on / of the island.  However, unlike previous 
weeks there was no break.  The groups were asked to rotate tasks 
half way through (30-mins in).   
 
(1) Angela & Tony + Peter & Chris – Meet at the Log Flume ride (by the 
café)  
(2) Sophie & Richard + Stephen & Ryan – Meet at the Basketball area 
(next to the Rollercoaster) 
 
NOTE: Sophie was missing from part of the first session, she joined at 
about 10.20am 

Comments / 
reflections 

During this week’s task the participants were interacting with two 
new tasks / activities on the island.  These included a basketball 
court (outside) and a log flume ride.  The log fume ride had some 
issues (the boat would get stuck, and at times, float away).  These 
did not affect the participants.  They reacted very well (calmly and 
would ask for help) if, and when, it happened.     
 
During this session Miss Green mentioned of Chris, that: “he has 
never spoken to me like that before”.  When asked what she meant 
she said since being at school he has not said so much to her, and 
was surprised how very intelligent some of it was.  Some was very 
inappropriate and nonsense (“Poooooo”).  Chris still tended to have 
his back to others in world when speaking to them – or when they 
spoke to him.   
 
Angela was still very keen to hang about with Tony.  Angela would 
also tend to get up from her desk and ask Miss Green for help – but 
became more used to asking in world after a short while. 
 
The group using the basketball court (Sophie, Richard, Stephen 
and Ryan, did so very well and seemed to also enjoy the 
competitive aspect.  Sophie and Richard were good examples.  The 
task / game seemed to stimulate and generate conversation.  
Although students got bored fairly quickly (after 10-mins or so into 
the set task) they all found other activities to do / friends to hang out 
with.   
       
Several important observations: 

1. Good coordination of basketball game – being able to 
release and through the ball.   

2. Ability to design their own activities (to some degree) and 
work autonomously.    

3. Navigating and finding spaces/places easily (they were 
used to the island) 
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4. Willing to get onto rides with friends and participate with one 
another – including text chat. 

5. Extensive (in many cases) use of text chat tool. 

Follow-up 
actions? 

None 
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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Stills from in-
world 
session: 
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Some chat 
from the 
session 

[03:36] Sophie: !!!!!!!!!!!! 
[03:37] Richard: Help 
[03:37] Sophie: why 
[03:38] Richard: I can't get through 
[03:38] Richard: Thank you darling 
[03:39] Sophie: i just clicked on the gate 
[03:39] Sophie: right click 
[03:39] Richard: I did 
[03:39] Sophie: get in 
[03:40] Sophie: left click 
[03:40] Sophie: get in 
[03:41] Sophie: Richard!!!!!!!!!!!!!!!! 
[03:44] Sophie: hhhhhhhhhhhiiiiiiiiiiiii!!!!!!!!!!!!!!! 
[03:44] Richard: What? 
[03:44] Sophie: hhhhhhhiiiiiiiiiiii 
[03:45] Richard: Are you really desperate to see me? 
[03:45] Sophie: yyyyyyyyyyeeeeeeeeessssss!!!!!!!!!!!!!! 
[03:46] Richard: In case you are wondering, I was in the sea 
[03:46] Sophie: oh wow 
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[03:47] Stephen: hubba hubba 
[03:47] Sophie: !!!!!!!!11:::::::::::::::::;DDDDDDDDDDDD 
[03:47] Nigel: hi Sophie 
[03:47] Richard: OOPPSS!!! 
[03:48] Sophie: hi nigel 
[03:48] Nigel: Sophie, i think your avatar is the most creative 
[03:48] Sophie: mmm yes :D 
[03:49] Nigel: why did you go for a very creative look, and not so 
realistic? any ideas? 
[03:49] Sophie: i wanted to see what i could make 
[03:50] Nigel: good idea. do you think you would like to change the 
design of your avatar? 
[03:51] Sophie: well no but i would change into different clothes 
next time 
[03:52] Nigel: maybe we can look at doing that next week? 
[03:52] Sophie: yes ok :) 
[03:52] Richard: WHAT ARE YOU TALKING ABOUT?! 
[03:52] Nigel: cool -- have a good weekend and see you next week 
[03:52] Nigel: wheres Richard? 
[03:53] Sophie: thank you have a good weekend too 
[03:53] Nigel: i hope so. I think we are finishing. If youi can please 
satu logged in iwill come and get the pics you took earlier on the PC 
[03:54] Sophie: yes ok i will do that 
[03:55] Nigel: thanks 
[03:55] Sophie: but i'm not in next week so this will be the last time 
i guess :) 
[03:56] Sophie: i'm doing a play 
[03:56] Nigel: oh that is a shame -- it was nice to work with you on 
this project. GOOD LUCK with the play 
[03:56] Nigel: :-) 
[03:57] Sophie: thank you nice working with u too 
 

Fav part of 
island: 
Angela 
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Fav part of 
island: Ryan 

 

 
 

 
 

Fav part of 
island: Peter 
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Fav part of 
island: 
Stephen 

 
 

 
 

Fav part of 
island: Tony 

 
 

Fav part of 
island: 
Sophie 
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Fav part of 
island: 
Richard 

Nothing 

Fav part of 
island: Chris 
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NIGEL NEWBUTT: School, observation record 

 
Date Wednesday 20th July 2011 – session 8 CASE STUDY 
Activity 
 

Today’s session was a single session.  This ran from 1.00pm – 
2.10pm.  However, after the formal session ended the student’s 
attended a brief event in another building in the school – then they 
can back (at about 2.40pm) and continued to use the virtual world.  
They all finished at 3.00pm.       

In attendance Miss Green (teacher), seven students (4 in year 10 and 3 in year 
11).  Nigel Newbutt and Miss Green both in world to help users – 
as was METeacher (as “nnewbuttphd” avatar) 

Description 
of activity/ies  

The session was split into two 30-min sessions (with each group 
switching):  
 
PART ONE: 
(1) Angela & Tony + Peter & Chris – Meet at the Spook House – and then 
the Water Rapids Ride 
(2) Sophie & Richard + Stephen & Ryan – Meet at the coffee shop and 
purchase food/drink, sit, chat 
 
PART TWO: 
(1) Sophie & Richard + Stephen & Ryan – Meet at the Spook House – 
and then the Water Rapids Ride 
(2) Angela & Tony + Peter & Chris – Meet at the coffee shop and 
purchase food/drink, sit, chat 
 
NOTE: Sophie was missing from this session (other work – preparing for 
dance) 

Comments / 
reflections 

This week’s task required the participants to work in groups of four.  
The first group would explore the new rides on the island (Spook 
House and Water Rapids Ride), while the second would work in 
the café – ordering food and drink (as they might in real life). 
 
All participants got logged in quickly and started the task (after I 
introduced it).  All did this quietly.  Some (Chris and Peter) needed 
prompting in order to find the right building (they tend to stray a 
little).  It was also noted by both METeacher and Miss Green that 
Peter takes his avatars clothes off during most sessions – 
interesting observation(?).   
 
I was with the group in the café to start with.  All arrived after 5-
mins or so.  Chris would say inappropriate things much of the time 
and face the wall of the café.  METeacher took a seat, while I 
assumed the role of the café owner and prompted the participants 
for drinks and food.  It took some time for Stephen and Richard to 
purchase a drink/food.  They did after a while.  Ryan did not 
purchase a drink, but did sit with METeacher.  Richard and 
Stephen sat with each other.  Both pairings spoke to each other.  
Chris was still in a corner saying inappropriate things “I want a 
coke – with a poo in it”, for example.  It was noted that even though 
Chris was conversing inappropriately (mostly) he was 
communicating more than in the real world with both Miss Green 
and METeacher.   
 
The other group (with Miss Green) progressed well, although 
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Angela was very loud and would stand up (in the classroom) 
progressing to walking to Miss Green to tell her something.  This 
only happened once or twice.  She then calmed down.  Chris’s 
behaviour was also excellent – almost no clapping whatsoever.   
 
Peter, Angela and Tony all worked well and enjoyed the virtual 
world rides, and all shared them well and took turns.  They 
appeared to demonstrate good social skills in using these rides (as 
they do all rides).   
 
During the second part (when the tasks were changed over) I 
stayed with the first group (Ryan, Richard, Stephen and Chris).  
Although Chris stayed in the café.  He continued to say 
inappropriate things. This time reciting peoples birthdays (day, 
month and year).  Would then say: “i'm going away i don't want to 
talk to awyone [sic] again”.  I also suspect he did not know how to 
leave the café (it involves clicking the door and walking through the 
open space).  He seemed confused and kept flying (seemingly 
trying to get out).  I then showed him, and he left.   
 
The others Tony, Angela, Peter and Miss Green all headed for the 
café and sat at appropriate spots and interacted appropriately and 
as expected.  Sensible conversation that was two-way and would 
build on each other’s comments.  Tony had the least to say.   
 
At the Spook house, the participants seemed less happy all 
interacting together and only managed to sit together on a ride.  
Stephen and myself did and Ryan and Richard also managed it.  
They seemed reluctant to do this with one another.  The Water 
Rapids also led the participants to use the ride individually – with 
some Ryan and Richard sitting together for a ride.  Stephen 
seemed not to like this ride so much while Ryan and Richard did 
very much so. Angela and Tony also liked it.  I think they preferred 
the Log Flume ride, though.  When they were given some time to 
explore they both headed for this area (swimming pool, boats and 
log flume ride.  They explored all three.  It was also noticed that 
Tony would walk into and through people – displaying an 
inappropriate behavior.   
 
Angela and Chris were both observed as initiating conversation 
very well.  This is something surprising for Chris who says very 
little, if anything in the real world, and certainly would not initiate a 
conversation.  He (and Angela) seemed very comfortable in this 
format (virtual world).  This was the same for Richard.  Tony, Peter 
and Stephen seemed to struggle more so.          
       
Students had the chance to use the virtual world again (when back 
from another class).  Some took the opportunity (Angela, Ryan, 
Peter, Tony and Stephen).  Richard did not.  This was most likely 
because Sophie was not present this week(?) [note: Miss Green 
confirmed this].  They all did their own thing.  Tony and Angela 
hung out around the swimming pool area at which point Angela 
was text chatting to Tony.  He was not paying too much attention.  
Very interestingly, towards the end of the session, Angela 
mentioned “I think about what I say more I world” – very much 
confirming that the text chat and in world experience can help to 
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slow down the communication channels, and possible help users 
on the spectrum.    
 
Several important observations: 

1. Good level of initiation from many of the participants – good 
ability to walk up to a peer and initiate some conversation 
(using text chat). 

2. Transfer of inappropriate language/behaviour in world (but 
mirrored to that of real world behaviours. 

3. Great use of text chat – gets better every week (building 
confidence). 

4. Good group awareness and ability to interact in small 
groups (4 or 5).   

5. Some still preferred to be alone (Richard for example).  
When in world and focused on a task – very good 
behaviour (limited bouncing and clapping, and shouting).      

 Last event in world 
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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Stills from in-
world session: 
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Some chat 
from the 
session 

2011/07/15 03:38] Chris (new15.deluxe): nigels birthday was not 5 days ago! 
[2011/07/15 03:38] Miss Green (janineschool): Because I can! And it's fun! 
[2011/07/15 03:38] Chris (new15.deluxe): nigels birthday was not 5 days ago 
[2011/07/15 03:38] Miss Green (janineschool): I think Chris needs to come and 
have a dance! 
[2011/07/15 03:38] Chris (new15.deluxe): nigels birthday was not 5 days ago 
[2011/07/15 03:39] Chris (new15.deluxe): nigels birthday was not 5 days ago 
[2011/07/15 03:39] Stephen (new16.deluxe): burp 
[2011/07/15 03:39] Chris (new15.deluxe): faurt 
[2011/07/15 03:39] Miss Green (janineschool): Gross! 
[2011/07/15 03:39] Chris (new15.deluxe): bigels birthday was not 5 days ago 
[2011/07/15 03:39] Chris (new15.deluxe): nigels birthday was not 5 days ago 
[2011/07/15 03:40] Chris (new15.deluxe): please show the room for mr dundee 
[2011/07/15 03:41] Miss Green (janineschool): Fancy a dance Ryan? 
[2011/07/15 03:41] Ryan (new14.deluxe): 
NOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
[2011/07/15 03:41] Miss Green (janineschool): Ah well. Maybe next time! 
[2011/07/15 03:41] Angela (new19.deluxe): im taking pictures right now 
[2011/07/15 03:42] Ryan (new14.deluxe): NEVER!!!! 
[2011/07/15 03:42] Miss Green (janineschool): CHEEK! 
[2011/07/15 03:42] Miss Green (janineschool): WHERE ARE YOU TALKING 
PICS ANGELA? 
[2011/07/15 03:42] Ryan (new14.deluxe): Why do you keep calling me cheek 
[2011/07/15 03:42] Miss Green (janineschool): Because you are cheeky to me! 
[2011/07/15 03:43] Ryan (new14.deluxe): HOW DARE YOU MISS GREEN 
[2011/07/15 03:43] Stephen (new16.deluxe): yes you can 
[2011/07/15 03:44] Miss Green (janineschool): I do dare, Ryan, I really do! 
[2011/07/15 03:44] Ryan (new14.deluxe): RUBBISH 
[2011/07/15 03:44] Miss Green (janineschool): Right, that's it, I'm off! 
[2011/07/15 03:44] Ryan (new14.deluxe): GOODBYE 
[2011/07/15 03:44] Miss Green (janineschool): Bye! 
[2011/07/15 03:45] Nigel (mellish.effingham): hi Tony 
[2011/07/15 03:46] Ryan (new14.deluxe): GOODNIGHT 
[05:04] Chris: phghghggh 
[05:07] Angela: is this the spook house 
[05:07] Miss Green: Hi Angela 
[05:07] Angela: hi 
[05:07] Miss Green: Hi Angela 
[05:07] Miss Green: We need to wait for the others, I guess 
[05:08] Angela: yeah 
[05:08] Miss Green: Are you running off? 
[05:08] Angela: no 
[05:09] Miss Green: Hi Tony 
[05:09] Tony: Is this the spook house 
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[05:09] Angela: yes i think so 
[05:09] Miss Green: Yes, I don't know who else we are waiting for 
[05:10] Miss Green: Shall we go in? 
[05:10] Angela: yeah 
[05:11] Spookhouse Cart whispers: Please Wait a Few Moments For Other 
Passengers... 
[05:11] Spookhouse Cart whispers: Please Wait 2 Minutes for New Tram... 
[05:12] Miss Green: This is weird! 
[05:13] Miss Green: What do you think Angela and Tony? 
[05:13] Angela: WHERE ARE YOU ALL 
[05:13] Tony: spoooooooooky 
[05:13] Angela: too slow 
[05:14] Angela: well its ok 
[05:14] Angela: ok 
[05:14] Tony: Yeah it was ok 
[05:14] Miss Green: We are here, maybe it's because it's a spook house, we are 
invisible! 
[05:14] Angela: im doing it again 
[05:14] Angela: its allright 
[05:14] Angela: im doing it again 
[05:15] Spookhouse Cart whispers: After Tram departs, please wait 2 Minutes 
before rezzing a new Tram. 
[05:15] Miss Green: Sorry, it's a bit of speech delay here! 
[05:15] Spookhouse Cart whispers: Please Wait a Few Moments For Other 
Passengers... 
[05:15] Spookhouse Cart whispers: Please Wait 2 Minutes for New Tram... 
[05:15] Miss Green: Shall be go to the water rapids? 
[05:15] Tony: Yeah 
[05:16] Miss Green: Angela? 
[05:16] Miss Green: I'll wait for you 
[05:16] Angela: ok 
[05:17] Spookhouse Cart whispers: Now Ready to Rez New Tram. 
[05:17] Angela: wheres Tony gone 
[05:18] Miss Green: To the water ride. Let's go 
[05:18] Angela: ok 
[05:20] Angela: up here 
[05:20] Angela: up here 
[05:21] Angela: IM HERE 
[05:21] Miss Green: OK, but I seem to be frozen! 
[05:21] Wild Water Rapids whispers: Now Launching... 
Please keep hands and feet inside vehicle and remain seated at all times... 
[05:22] Wild Water Rapids whispers: Please have a seat.  I am linking to the ride, 
and will launch momentarily... 
[05:22] Wild Water Rapids REZZER whispers: Please wait  before rezzing a new 
Tram. 
[05:23] Wild Water Rapids whispers: Thank you for riding the Wild Water Rapids.  
Have a nice day! 
[05:24] Wild Water Rapids whispers: Please have a seat.  I am linking to the ride, 
and will launch momentarily... 
[05:24] Wild Water Rapids whispers: Now Launching... 
Please keep hands and feet inside vehicle and remain seated at all times... 
[05:25] Wild Water Rapids REZZER whispers: Please wait  before rezzing a new 
Tram. 
[05:25] Wild Water Rapids whispers: Please have a seat.  I am linking to the ride, 
and will launch momentarily... 
[05:26] Wild Water Rapids whispers: Now Launching... 
Please keep hands and feet inside vehicle and remain seated at all times... 
[05:27] Miss Green: This reminds me of Thorpe Park! 
[05:28] Angela: i can see u] 
[05:28] Wild Water Rapids whispers: Thank you for riding the Wild Water Rapids.  
Have a nice day! 
[05:28] Angela: im going on it with both of u 
[05:28] Angela: STAND UP 
[05:28] Tony: yes 
[05:28] Miss Green: Come on then! But we are in the sea! 
[05:28] Wild Water Rapids whispers: Please have a seat.  I am linking to the ride, 
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and will launch momentarily... 
[05:29] Wild Water Rapids whispers: Now Launching... 
Please keep hands and feet inside vehicle and remain seated at all times... 
[05:29] Angela: im not 
[05:29] Miss Green: Where's the ride ? 
[05:30] Miss Green: I do want to go on it with you Angela, but it's all over the 
place! 
[05:31] Wild Water Rapids whispers: Thank you for riding the Wild Water Rapids.  
Have a nice day! 
[05:31] Wild Water Rapids REZZER whispers: Please wait  before rezzing a new 
Tram. 
[05:31] Miss Green: we could get on now! 
[05:31] Wild Water Rapids whispers: Please have a seat.  I am linking to the ride, 
and will launch momentarily... 
[05:32] Wild Water Rapids whispers: Now Launching... 
Please keep hands and feet inside vehicle and remain seated at all times... 
[05:32] Miss Green: I think we have to go somewhere else 
[05:32] Miss Green: I'll wait again! 
[05:33] Angela: do you like it 
[05:34] Angela: grr 
[05:34] Miss Green: Hello! 
[05:34] Wild Water Rapids whispers: Thank you for riding the Wild Water Rapids.  
Have a nice day! 
[05:34] Tony: What about you? 
[05:34] Angela: IT WENT UPSIDE DOWN AND I LIKE THE RIDE 
[05:35] Miss Green: Brilliant! Let's go to the coffee shop 
[05:36] Chris: i want to tell 
[05:36] Chris: i want to tell 
[05:36] Chris: i wqnt to tell 
[05:36] Chris: i want to tell 
[05:36] Chris: i want to tell 
[05:36] Chris: i want to tell 
[05:37] Chris: i want to tell 
[05:37] Chris: please someone 
[05:37] Chris: i want to ask please 
[05:37] Angela: hi again 
[05:38] Miss Green: Hi Chris and Peter 
[05:38] Miss Green: What do you want to ask? 
[05:38] Angela: hi again Miss Green 
[05:38] Angela: hi again 
[05:38] Chris: I CAN SEE SOME STUDIO EQUIPMENT 
[05:38] Miss Green: Hi Angela and Tony 
[05:38] Angela: whatever 
[05:39] Miss Green: Where is the equipment Chris? 
[05:39] Chris: to the left 
[05:39] Chris: tyo the left 
[05:39] Angela: no 
[05:39] Miss Green: Can't see it Chris 
[05:40] Chris: what the hell 
[05:40] Chris: i know when mrs orourkes birthday is 
[05:40] Miss Green: What are you getting at the cafe Chris? 
[05:41] Chris: i know when mrs orourkes birthday is 
[05:41] Miss Green: By the way Chris, remind me when her birthday is, because I 
forgot this year! 
[05:41] Miss Green: What are you getting Angela? 
[05:42] Chris: I KNOW WHEN MRS OROURKES BIRTHDAY IS 
[05:42] Angela: i dont know 
[05:42] Miss Green: When then? 
[05:42] Angela: im in the sea 
[05:42] Chris: you tell me 
[05:42] Angela: im in the sea 
[05:42] Miss Green: I can see you! 
[05:42] Angela: not now 
[05:43] Chris: i'm going away i don't want to talk to awyone again 
[05:43] OmNom Covered Donut Display: Enjoy! 
[05:44] Chris: 26th January 1996 
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[05:44] Chris: 26th janauary 1996 
[05:44] Angela: don't bother 
[05:45] Angela: im supposed to be eating cake 
[05:45] Miss Green: Hi Angela, mind if I sit here? 
[05:45] Angela: for a bit 
[05:45] Chris: 15th 
[05:45] No room to sit here, try another spot. 
[05:46] Miss Green: What's with going in the sea when we sit down? I hope Costa 
Cafe isn't like this on Friday! 
[05:46] Angela: it wont be 
[05:47] Chris: january february march april may june july august september 
october november december 
[05:47] Miss Green: Thank goodness for that! Can you imagine? Nightmare! 
[05:47] Angela: it would be funny 
[05:47] Angela: but we can't breathe underwater 
[05:47] Miss Green: In the sea, in Worcester park! 
[05:48] Tony: I'm back 
[05:48] Chris: take me to thorpe park 
[05:48] Angela: Tony is back 
[05:48] Chris: take me tpo thorpe park 
[05:48] Miss Green: Hi Tony! Have you been in the sea? 
[05:49] Miss Green: Chris, you'll have to wait until next year for Thorpe Park 
[05:49] Tony: No 
[05:49] Angela: im in the AIR 
[05:49] Miss Green: I can see you now Tony 
[05:49] Angela: not now 
[05:50] Chris: Tony edward 
[05:50] Angela: he is not Tony edward 
[05:50] Chris: michael brandon 
[05:50] Chris: michael brandon 
[05:50] Tony: Chris thats aylward 
[05:50] Miss Green: Who's Michael Brandon? 
[05:51] Angela: dont bother 
[05:51] Chris: you tell me 
[05:51] Angela: he will yell your name 
[05:51] Chris: noone in this school is as clever as me 
[05:51] Miss Green: Let me guess, Michael Brandon is the zoo keeper? 
[05:51] Angela: show off 
[05:51] Chris: it's true 
[05:51] Angela: im sitting down 
[05:52] Angela: im sitting down 
[05:52] Angela: im in the sea 
[05:52] Miss Green: Well, why don't you talk to us properly then, rather than 
random stuff? 
[05:52] Miss Green: Angela, from where I am, Tony is on your lap! 
[05:53] Tony: thats better 
[05:53] Angela: IS HE 
[05:53] Angela: IS HE 
[05:53] Angela: why were u sitting on me 
[05:53] Miss Green: Oh, it's alright now 
[05:53] Tony: You were on my lap 
[05:53] Angela: oh yea 
[05:53] Angela: i didnt see it 
[05:53] Miss Green: I't's all too weird in this cafe! 
[05:54] Miss Green: I only came in for a doughnut! 
[05:54] Angela: me a big chocolate fudge cake 
[05:54] Miss Green: Yummy! Maybe Friday? 
[05:55] OmNom Covered Cookie Display: Enjoy! 
[05:55] Angela: im ALWAYS in the sea 
[05:55] Miss Green: Your cake will dissolve! 
[05:55] OmNom Covered Cookie Display: Enjoy! 
[05:56] Miss Green: What cookie did you get? 
[05:56] Angela: triple chocolate cookie 
[05:56] Angela: eats 
[05:57] Miss Green: What about you, Tony? 
[05:57] Angela: then Tony eats some of it 
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[05:57] Angela: for a laugh 
[05:57] Tony: I've got a cookie 
[05:57] Angela: get it then 
[05:58] Angela: what kind is it 
[05:58] Miss Green: We have to go to Mrs Smith's thingy, but leave this on and 
we'll come back in 20 mins 
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NIGEL NEWBUTT: School, observation record 

 
Date Friday 22nd July 2011 – session 9 CASE STUDY (coffee shop, real 

world) 
Activity 
 

Today’s session was a single session in which we all went to a 
coffee shop.  The idea for this was to identify if, as a result of 
ordering and sitting in a coffee shop in world, they were able to 
generalise to the real world.  This was held in “Surrey King Café” in 
Worcester Park (a 5-min drive from the school).  We left at 9.45am 
and arrived to the café at 10.15am.  We left at 10.50am.   

In attendance Miss Green (teacher), teaching assistant, seven students (4 in year 
10 and 3 in year 11).  Sophie was not attending (music rehearsal). 

Description 
of activity/ies  

In a café, split between three tables.  Table one: Angela, Tony, 
Stephen, Richard (with Tony and Angela sitting next to one 
another).  Table two: Ryan, Chris and Peter.  Ryan and Chris sat 
next to one another.  The final table, three, is where Miss Green 
and the other teacher sat.  I sat with them (while moving around 
the tables of participants to ask questions.   

Comments / 
reflections 

Upon entering the café the participants quickly took a seat.  These 
seating arrangements were, in part decided by the participants.  
Angela made a point (vocally) of sitting next to Tony.  In very much 
the same way as they did in the virtual world.  Likewise Richard 
and Stephen also sat next to one another, as they did in the virtual 
world two days before.  Chris, was asked to sit next to Peter and 
Ryan, who sat together.  However, Chris initially wanted to sit on 
his own.  Again reminiscent of his behaviour in world.   
 
The waiter in the café came to order food from the participants, 
who all (apart from Ryan and Richard) found it difficult to order 
food.  They were indecisive and unsure what they wanted.  Angela 
had to ask Miss Green if she “had to have something […] I will wait 
until lunch”.  Miss Green mentioned she “always said this”.  
Therefore Miss Green ordered Angela an orange juice (and she 
enjoyed it).  The others eventually ordered as follows: 
Peter: Ribena (in a carton) 
Tony: Milk shake 
Richard: Ice Cream + Fizzy pop 
Chris: Nothing 
Ryan: Milk shake 
Stephen: Milk shake 
 
In terms of behaviours: Angela would bounce on her chair briefly 
and on occasion.  Chris clapped on 3-4 occasions and was told to 
“stop” by Ryan and Miss Green.  Stephen said very little 
throughout, but would engage in conversation with Richard at 
times (very little however).  Angela would talk to Tony and Richard 
almost all the way throughout the time in the café.  Peter and Chris 
said almost nothing.  Ryan, because he was with Peter and Chris, 
also said little (Miss Green commented he would of “if he was on 
the other table”).  Tony, although being spoken too much by 
Angela, responded with little and would not look at Angela in the 
face.  He looked in a forward and sideways direction.  
When asked, the participants seemed unsure of the benefit the 
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virtual world had in terms of preparing them for coming to the café 
(in real life).  They were prompted if it provided a safe and secure 
place to test social skills (like asking for a coffee).  They said “not 
really”.  Peter, however did say he “enjoyed using the virtual 
world”, something echoed by Angela and Richard.   
 
Chris was say at the edge of a table and spent much of the time 
fidgeting, clapping and with his hands in his head.  He also tried to 
take a sauce bottle from the table – with a view to eat it.  Ryan and 
Miss Green put the bottle out of reach.   
 
All of the participants, apart from Chris said thank you and 
acknowledged the waiter when their drinks/food was brought to 
them.  They also said “goodbye” when leaving.  So appropriate 
behaviours in the main.     
 
Speaking to Miss Green during and after, It was clear that the 
participants are taught to behave in the way they did.  It is part of 
the curriculum and something that the school work hard to 
reinforce.  This might have accounted for the good-quiet behaviour 
during the session(?)   
 
Several important observations:  

1. Well-behaved and able to order food – on the whole. 
2. Poor conversation initiation, and lack of eye contact. 
3. Unable to make decisive decisions, and order what they 

liked. 
4. Although able to sit for a while with little problem, focus was 

lacking towards the end.   
5. Very little conversation (especially compared to in world 

through text chat) during the time in the café. 
6. Chris had some behavioural issues (clapping loudly, 

inappropriately). 
7. Seeing the participants in this light (not been out with them 

before), it was clear to see some of the traits related to their 
condition.  Not so pronounced in the classroom. 
 

Follow-up 
actions? 

Last event with this group 
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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NIGEL NEWBUTT: University of Greenwich (Bromley College taster day), observation 
record 

 
Date Monday 6th June 2011 

Session 1 (11am - 12:10pm) 
Session 2 (1.20pm – 2.30pm)  
Note: this report covers observation from both sessions as they 
were identical and data will be treated as a single “typical group” 

Activity 
 

The session was a replica of the 27th May and 17th June 2011 
sessions (run at School) but run at the University of Greenwich with 
typically developing teenagers.  It was held in a computer lab (King 
William 216) with a total of 15 students (14 males: 1 female).  This 
session was run exactly as the 27th May and 17th June – in order to 
ensure a consistent approach.         

In attendance GreenwichLecturer (lecturer / demonstrator), fifteen students (ages 
17-19).  Nigel Newbutt observing. 

Description of 
activity/ies  

The activities were provided on handout sheets that explained the 
tasks in some detail.  These were to enable a certain amount of 
autonomy in the task.    

Comments / 
reflections 

The session was introduced before the students were logged into 
the machines, where a brief demo of the task was presented.  This 
included an introduction to the interface, and how to 
design/customise an avatar.  The students were then given PC 
logins and an individual login for Second Life – where they were 
locked to the Island VIRTAUT.   
 
The students then started to customise their avatars.  They took a 
variety of approaches.  This included designing the clothing before 
the body and face.  They also completed this task before moving 
onto exploring the island.  The students were very excited and very 
much appeared to enjoy designing their avatar/s.  They were very 
able to use all of the customisation tools in SL and as such made a 
good effort to create something very bespoke (using textures and 
changing clothes, for example).  The design of the avatars sparked 
much discussion and social commenting.  This included discussing 
their progress with one another. 
 
A small group of the participants were very much distorting the 
appearance of their avatar, and finding it somewhat amusing.  
Interestingly another of the students commented “I might make it 
[the avatar] more seriously if I was to do it in a more serious 
context”.  However, it seemed that after 20-30 mins the participants 
settled and started to design their avatars in a more purposeful 
context.  One of the participants seemed to very much get into the 
customisation from the very start and then proceeded to roam the 
island.  As he was sitting behind the majority of the other 
participants he seemed to enjoy interacting only through his avatar, 
where as some of the others would shout across the room to 
interact (along-side their avatars in SL).             
 
Once their avatar was customised to their liking, they proceeded to 
fly around the island to explore what they could interact with.  They 
quickly found the dodgems and rollercoaster and started to engage 
with these.  This also initiated much discussion.  The students all, 
one by one, found other activities (the ghost train) and almost all 
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ended up in the arcade.  Interestingly they would follow one 
another (to a certain degree) – as they might in real-life?  They also 
took turns in playing games / using the games (bowling, for 
example).  They only focused on one activity for a short while, 
before moving on to others.  They seemed very social saying 
things in the class like: “come on lets meet in the arcade”.  They 
also arranged to all meet at the “meeting point” where they would 
take a photo of the ‘group’ and then started to play a game.  So the 
avatars were used in a very social manner – not just to explore the 
island.  They seemed to want to be together quite a lot. 
 
Interestingly only one or two of the participants went into the coffee 
shop, preferring the other buildings and objects.  Almost all of the 
buildings were explored, as were the objects (trampoline, 
swimming pool, ice cream stall, zoo animals, bumper cars).  The 
participants also became interested, after a while, in the 
information signs about the animals at the zoo.  The Zoo also 
proved popular.           
 
They used the communication channels: text chat and gestures.  
These were used to provide a manner in which they could suggest 
how they were feeling and what they wanted to say.              
 
Several important observations: 

1. Very social focus to each activity (would almost follow their 
peers), or at least included a couple. 

2. Using the VW stimulate much discussion. 
3. Much avatar customisation and design (body and clothing) 
4. Very accepting of the technology 
5. A good social awareness – as they might act in the real-

world. 
6. All able to interact and use the objects in-world 

appropriately. 
7. Communication channels used appropriately and to good 

affect.     
Follow-up 
actions? 

NB: I wont see this group again.   
 

Author(s) of 
report 

Nigel Newbutt 
 

 Photos of the task: 
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Student avatars 
(in no order) 
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Appendix E: Questionnaires distributed as part of the case 
study  
Session 1: 

 
You have been designing YOUR own avatar during this 
session.  I would like to ask you a few questions about 

this…. 

Please tick ONLY one box that is next to your answer (unless otherwise instructed) 

ALL INFORMATION ON THIS FORM WILL BE KEPT CONFIDENTIAL, SAFE 
& SECURE 

 
 

Q1 What part of your avatar did you design first? 

  The head (including hair). 

  The body. 

  The legs. 

  The feet. 

  Other - please write here what you did first... 

 

Q2 Thinking about Q1 - why did you chose to design that part of the body 
first? 

  It was the first part the computer program asked me to design first. 

  I like this part of my body best. 

  I though that it would be easiest. 

  I can’t think why - I don’t know. 

Q3 Did you design parts of your avatar to look like yourself? 
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  Yes I did.                                                   No I did not. 

Q4 Would you like to continue customising / designing your avatars 
appearance next week? 

  Yes I would.                                               No I would not. 

 

Q5 What parts of your avatar did you design to look like yourself? - tick as 
many as are relevant 

  The head (including hair). 

  The body. 

  The legs. 

  The feet. 

  The face. 

Q6 Would you say that the face of your avatar looks like you? 

  Yes I would.                                               No I would not. 

Q7 How much would you say your avatar looks like you? 

  Very much. 

  Kind of.  

  Not much. 

  Nothing at all. 

Q8 Why do you think your avatar looks like you?  
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Please write you answer below...(e.g. the face, body, clothes, colour of hair, 
etc...) 

Q9 What would you continue to change about your avatars appearance? - 
tick all that apply 

  The face. 

  The body. 

  Colour of hair. 

  Height. 

  Clothing. 

  Nothing at all. 

Q10 Would you imagine that your friends or teacher would recognise your 
avatar as you? 

  Yes I would.                                               No I would not. 

Q11 You and your avatar’s name... 

Please write your name - and your avatars name: 
 
YOUR NAME: 
 
YOUR AVATAR’S NAME: 
 

 
 
 

Thank you for your time in completing this questionnaire  
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Session 2: 

 
You have been designing YOUR own avatar during this 
session.  I would like to ask you a few questions about 

this…. 

Please tick ONLY one box that is next to your answer (unless otherwise instructed) 

ALL INFORMATION ON THIS FORM WILL BE KEPT CONFIDENTIAL, SAFE 
& SECURE 

 
 

Q1 What part of your avatar did you design first? 

  The head (including hair). 

  The body. 

  The legs. 

  The feet. 

  Other - please write here what you did first... 

 

Q2 Thinking about Q1 - why did you chose to design that part of the body 
first? 

  It was the first on the list (when I started to edit my avatars appearance). 

  I like this part of my body best. 

  I though that it would be easiest. 

  Other - please write here... 

Q3 Did you design parts of your avatar to look like yourself? 

  Yes I did.                                                   No I did not. 
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Q4 Would you like to continue customising / designing your avatars 
appearance next                     week? 

  Yes I would.                                               No I would not. 

 

Q5 What parts of your avatar did you design to look like yourself? - tick as 
many as are relevant 

  The head (including hair). 

  The body. 

  The legs. 

  The feet. 

  The face. 

Q6 Would you say that the face of your avatar looks like you? 

  Yes I would.                                               No I would not. 

Q7 How much would you say your avatar looks like you? 

  Very much. 

  Kind of.  

  Not much. 

  Nothing at all. 

Q8 Why do you think your avatar looks like you?  
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Please write you answer below...(e.g. the face, body, clothes, colour of hair, 
etc...) 

Q9 What would you continue to change about your avatars appearance? - 
tick all that apply 

  The face. 

  The body. 

  Colour of hair. 

  Height. 

  Clothing. 

  Nothing at all. 

Q10 Would you imagine that your friends or teacher would recognise your 
avatar as you? 

  Yes I would.                                               No I would not. 

Q11 You and your avatar’s name... 

Please write your name - and your avatars name: 
 
YOUR NAME: 
 
YOUR AVATAR’S NAME: 
 

 
 
 

Thank you for your time in completing this questionnaire  
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Session 3: 

You have been communicating with one another in the 
virtual world.  I would like to ask you each questions about 

this experience…. 

Please tick ONLY one box that is next to your answer (unless otherwise instructed) 

ALL INFORMATION ON THIS FORM WILL BE KEPT CONFIDENTIAL, SAFE 
& SECURE 

 

Q1 What was the first thing you did when approaching your class friend in the 
virtual world? 

  Wave at them (using the my avatars’ gestures). 

  Smile at them (using a facial expression through my avatar). 

  Walk past them. 

  Spoke to them using text chat. 

  Nothing. 

  Other - please write here what you did first... 

 

Q2 Thinking about Q1 - who communicated first? 

  I did.                                                     The other person did. 

Q3 Did you feel comfortable communicating with your friend using the virtual 
world? 

  Yes I did.                                                   No I did not. 

Q4 How easy was it to understand what you friend was talking about? 

  Very easy. 
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  Fairly easy. 

  Quite difficult. 

  Very difficult. 

  Not sure. 

Q5 How did you communicate once you had met? - tick as many as are relevant 

  Body gestures (i.e. waving, dancing). 

  Facial expressions (i.e. nodding, shaking head). 

  Text chat. 

  None of the above (please write below what you did do) 

 

Q6 Were you able to understand what your friends avatar was trying to saying? 

  Yes I did.                                               No I did not. 

Q7 Would you rather have spoken to your friend in person (real-life) or with their 
avatar in the virtual world? 

  I preferred to talk to their avatar. 

  It was okay to talk to their avatar, but I like to talk to them in person (real-life) 
too. 

  I prefer to speak to them in person (real-life). 

  I do not enjoy speaking to either their avatar or them in person (real-life). 

Q8 Thinking about the ways you chose to communicate in the virtual world - can 
you tick the answer you think describes how you communicate in world? 
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  I try to communicate in world as I do in real-life - please go to Q10 

  I communicate differently in world, compared to how I do in person - please go 
to Q9 

  I make full use of the tools available in the virtual world to communicate (i.e. 
facial expression, gestures, text chat) - please go to Q10 

Q9 Thinking about your answer to Q8 (above), why do you think you 
communicate differently in world, compared to the real world? - tick all that apply 

  I feel safe and secure in world, where real life is more scary. 

  The virtual world provides a chance for me to make mistakes - the real world 
does not. 

  I feel that my avatar helps to shield me from real-life communication. 

  I find it easier to communicate using a computer and an interface such as the 
virtual world. 

  I am not sure why, but I just do 

Q10 In what ways do you communicate the same as you do in real-life? - tick all 
that apply 

  I use the same gestures and facial expressions. 

  I make sure that I look at the person when I am speaking to them. 

  I try to indicate to the other person that I have understood what they were 
telling me (i.e. nodding head, saying “yes”, confirming in some way that I understand. 

  I stood in front of the person and did not walk away from them, while we were 
talking 

  I do not really do the same things with my avatar as I might in real-life. 

Q11 You and your avatar’s name... 
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Please write your name - and your avatars name: 
 
YOUR NAME: 
 
 
 
YOUR AVATAR’S NAME: 
 
 
 
 

 
 
 

Thank you for your time in completing this questionnaire  
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Session 4: 

You have been communicating with one another in the 
virtual world.  I would like to ask you each questions about 

this experience…. 

Please tick ONLY one box that is next to your answer (unless otherwise instructed) 

ALL INFORMATION ON THIS FORM WILL BE KEPT CONFIDENTIAL, SAFE 
& SECURE 

 

Q1 What was the first thing you did when approaching your class friend in 

the virtual world? 

  Wave at them (using the my avatars’ gestures). 

  Smile at them (using a facial expression through my avatar). 

  Walk past them. 

  Spoke to them using text chat. 

  Nothing. 

  Other - please write here what you did first... 

 

Q2 Thinking about Q1 - who communicated first? 

  I did.                                                     The other person did. 

Q3 Did you feel comfortable communicating with your friend using the 

virtual world? 

  Yes I did.                                                   No I did not. 

Q4 How did you find the assigned task? 
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  Very easy. 

  Fairly easy. 

  Quite difficult. 

  Very difficult. 

  Not sure. 

Q5 How much did you enjoy the task/s? 

  Very much. 

  Okay. 

  Not bad. 

  Did not like them. 

Q6 Did you complete the task? 

  Yes I/we did.                                               No I/we did not. 

Q7 Would you like to do the same task in real life? 

  Yes I would 

  No I would not 

Q8 How much did you use the communication channels (text chat / 

gestures)? 

  Lots (over 20 times) 

  Quite a lot (about 15 times) 

  Not too much (about 10 times) 
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  Very little (about 5 times) 

  Not at all 

Q9 On a scale of 1-5, how comfortable did you feel doing the task today 

(safe, secure, could communicate well, etc) 

              
   1 (very comfortable)      2       3        4        5 (not very) 

Q10 You and your avatar’s name... 

Please write your name - and your avatars name: 
 
YOUR NAME: 
 
 
 
YOUR AVATAR’S NAME: 
 
 
 
 

 
 

Thank you for your time in completing this questionnaire  
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Session 7: 

You have been using a virtual world over the last few 
weeks.  I would like to ask you each questions about this 

experience…. 

Please tick ONLY one box that is next to your answer (unless otherwise instructed) 

ALL INFORMATION ON THIS FORM WILL BE KEPT CONFIDENTIAL, SAFE 
& SECURE 

 

Q1 Do you like using the virtual world? 

  Yes lots. 

  Yes it is okay. 

  Not bothered. 

  Not very much. 

  Not at all. 

  Any additional comments? (write below) 

 

Q2 Would you like to continue using the virtual world in your class, like we 
have been? 

  Yes I would.                                                    No not really. 

Q3 If you were given the chance, would you like to use the virtual world at 
home? 

  Yes I would.                                                   No not really. 

Q4 When you have been using the virtual world in class, the sessions have 
lasted just about an hour -- is this long enough? 

 

 

 

 

 

 

  

  



   484 

  Yes -- perfect. 

  I would prefer longer. 

  Not long enough.  How long would you like to use it for.... 

Q5 Which aspects of the island are your favorite? - tick as many as are relevant 

  The fun fair part (bumper cars, roller coaster, ghost train). 

  Sea areas (underworld, boats, dolphins). 

  Places to eat: Cafe / McLifes. 

  Zoo / Animals 

  None of the above (please write below what you liked best). 

 
 
 

Q6 Is there anything missing from the island, in your opinion? 

  Yes there needs to be more activities.      No it is just about right. 

Write the things here you would like to see..... 

Q7 Would you prefer to customise your avatar in more detail (change the 
clothes, change the face more, shoes, dress, trousers, etc)? 

  Yes in time I would like to. 

  No my avatar is to my liking. 

  I found it too difficult to do this, so happy with it the way it is. 

  Not sure. 
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Q8 Would you like to communicate / chat to other people in the virtual 
world? 

  Yes I would.                                            No just me and my class 
friends are fine. 

Q9 Thinking about your answer to Q8 (above), who would you like to see in 
world and would you speak to them? - tick as many that apply 

  Other friends. 

  Parents. 

  Random people I don’t know 

  No one else thanks. 

  Not sure. 

Q10 How comfortable (in communicating and chatting) do you feel in the 
virtual world? 

  Very much so. 

  Okay. 

  Not so. 

  Not at all. 

  Not sure. 

Q11 You and your avatar’s name... 

  

 

 

 

 

 

 

 

 

 

 



   486 

Please write your name - and your avatars name: 
 
YOUR NAME: 
 
 
 
YOUR AVATAR’S NAME: 
 
 
 
 

 
 
 

Thank you for your time in completing this questionnaire  
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Session 8: 

You have been using a two specific rides (Spook house and 
Water Rapids).  I would like to ask you each questions 

about this experience…. 

Please tick ONLY one box that is next to your answer (unless otherwise instructed) 

ALL INFORMATION ON THIS FORM WILL BE KEPT CONFIDENTIAL, SAFE 
& SECURE 

 

Q1 Which ride did you prefer? 

  Spook house. 

  Water rapids. 

Q2 Did you like riding them with your class friends? 

  Yes I did.                                                    No not really. 

Q3 Would you have preferred to go on the ride alone? 

  Yes I would.                                                   No not really. 

Q4 Did you go back on the ride alone (after the first ride)? 

  Yes I did. 

  No I did not. 

  I did not go back on the ride at all. 

Q5 Did you talk to your friends much? 

  Yes lots. 

  Sometimes -- a little. 

  Very little. 
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  Not at all. 

Q6 Would you have spoken to them if you were in the real world and at a 
fun fair? 

  Yes I would of. 

  I might have done. 

  Not really. 

  No way. 

Q11 You and your avatar’s name... 

Please write your name - and your avatars name: 
 
YOUR NAME: 
 
 
 
YOUR AVATAR’S NAME: 
 
 
 
 

 
 
 

Thank you for your time in completing this questionnaire  
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Appendix F: Computer Use Questionnaire 
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Appendix G: Post-study Questionnaire for Miss Green 

PART A 

1. How long have you known the students for (as their teacher)? 

Student 
Initials 

< 1 year 1-2 years 2-4 years > 4 years 

STEPHEN     
CHRIS     
SOPHIE     
RICHARD     
RYAN     
PETER     
TONY     
ANGELA     
 

2. In working with the students (in world, and with this project) how do you think the 
students ability rated in using the software? (1 = excellent – 5 = very poor) 

Student 
Initials 

1 2 3 4 5 

STEPHEN      
CHRIS      
SOPHIE      
RICHARD      
RYAN      
PETER      
TONY      
ANGELA      
 

3. How much would you say the behaviours of the students (and their personality) were 
imported to the virtual world via their avatar? 

Student 
Initials 

Very 
much 

Some what Not much None at all Not 
sure/Don’t 
know 

STEPHEN      
CHRIS      
SOPHIE      
RICHARD      
RYAN      
PETER      
TONY      
ANGELA      
 

4. To what degree would you say that the avatars created by the students were 
representative of themselves? (1 = very much, 2 = something like, 3 = not very much) – 
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please circle the appropriate number under the image.  Also, would you recognise the 
individual student through their avatar only?  Please ring YES or NO 

STEPHEN

 
 
1         2           3 
 
YES               NO 
 

TONY

 
 
1         2           3 
 
YES               NO 
 

SOPHIE 

 
 
1         2           3 
 
YES               NO 
 

RICHARD 

 
 
 
1         2           3 
 
YES               NO 
 

PETER

 
 
 
1         2           3 
 
YES               NO 

RYAN 

 
 
 
1         2           3 
 
YES               NO 

CHRIS 

 
 
1         2           3 
 
YES               NO 
 

ANGELA 

 
 
 
1         2           3 
 
YES               NO 
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PART B 

5. Would you say that any of the students exhibited behaviour in world that differed 
from their “typical” classroom behaviours?   

Student 
Initials 

Yes they 
did 

Somewhat Maybe Not at all Not sure 

STEPHEN      
CHRIS      
SOPHIE      
RICHARD      
RYAN      
PETER      
TONY      
ANGELA      
 

6. Could you please expand on any particular instances (of behaviour in world vs typical 
behaviour)? 

Particular instance… (Continue on additional sheet, provided, if needs be) 
 
 
 
 
 
 
 
 

 

7. Did any of the students surprise you in the way they acted or communicated in 
world? 

YES  
NO  
 

If YES please list the students and maybe expand on these? 

(Continue on additional sheet, provided, if needs be) 
 
 
 
 
 
 
 

8. Overall, how much would you say the students used the tools in world to 
communicate? 
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 All the 

time 
Most of 
the time 

Some of 
the time 

Not very 
much 

Not at all Not sure / 
Don’t 
know 

Text Chat 
 

      

Gestures 
 

      

Other 
(please 
specify) 
 

      

 
 
9. Did any of the students, in your opinion, use the text–chat (or other communication 
tools) more in world than they do in real life? 
 
Student 
Name 

Yes they did, very 
much 

Somewhat Sort of Not at all Not sure 

Stephen      
Chris      
Sophie      
Richard      
Ryan      
Peter      
Tony      
Angela      
 
10. Thinking of behaviour in world would you say the students had more OR less to say 
in world, compared to typical classroom interaction.  Also which of the following would 
you say are true or false?  
 
Student 
Initials 

More to say 
in world 

Less to 
say in 
world 

Initiated 
conversation 
in world 

Had 
appropriate 
conversation/s 

Make eye 
contact 
through their 
avatar 

STEPHEN   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
CHRIS   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
SOPHIE   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
RICHARD   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
RYAN   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
PETER   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
TONY   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
ANGELA   T   /     F   T   /     F   T   /     F   T   /     F   T   /     F 
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PART C 
 
11. What parts (or aspects) of the Virtual Island do you think were most beneficial to 
the students (to encourage communication) AND which were least beneficial? – please 
tick all that apply. 
 
Aspect of Island VERY 

beneficial 
NOT 
beneficial 

Zoo / Animals   
Coffee Shop   
Boating area / Swimming pool   
Rollercoaster   
Water rides   
Ghost Train   
Market place / Ice cream   
Arcade   
Cogs Town   
Underwater World   
Dodgems   
Anything YOU would add or would have liked to see? 
 
 
 
 
 
 
 
 
12. When providing focused tasks in world for the students – some of the time they did 
not seem to follow the task / want to follow the task.  Firstly, (in your opinion) was this 
the case, and if so why? 
 
YES  
NO  
YES – ANY IDEA WHY? 
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13. When we went to the coffee shop in the real world, would you say the students 
positive social behaviour were due to being able to use the virtual world / test things 
out before hand? – Please only tick one 

Absolutely Might have been Not really Unlikely No way 
     
 

 

14. FINALLY: thank you ever so much for participating in this study, and taking the 
time to complete this questionnaire.  The data will be used anonymously and your name 
will not be used.  In fact if you would rather an acronym was used please write this 
below in the space provided: 

Please use the following acronym for me, in the dissemination of your work: 
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Continuation sheet: 

Question 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 7: 
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Appendix H: Ethics Approval  

  

                                     

 

 

Lizbeth Goodman 

Computing, IT and Engineering School, Docklands 

 

ETH/12/83 

23 July 2013 

Dear Lizbeth, 

Application to the Research Ethics Committee: Facilitating Communication in 
Children with Autism Through the use of Virtual worlds in the classroom. ( N 
Newbutt ). 

I advise that Members of the Research Ethics Committee have now approved the above 
application on the terms previously advised to you. The Research Ethics Committee 
should be informed of any significant changes that take place after approval has been 
given. Examples of such changes include any change to the scope, methodology or 
composition of investigative team. These examples are not exclusive and the person 
responsible for the programme must exercise proper judgement in determining what 
should be brought to the attention of the Committee.  

In accepting the terms previously advised to you I would be grateful if you could return 
the declaration form below, duly signed and dated, confirming that you will inform the 
committee of any changes to your approved programme. 

Yours sincerely 

 

 

Admission and Ethics Officer 



   503 

Dear	  Nigel, 

Thank	  you	  for	  notifying	  the	  Human	  Research	  Ethics	  Committee	  -‐	  Humanities	  (HREC-‐HS)	  
of	  your	  exemption	  from	  ethical	  review.	  	  Should	  the	  nature	  of	  your	  research	  change	  and	  
thereby	   alter	   your	   exempt	   status	   you	   will	   need	   to	   submit	   an	   application	   form	   for	  
review.	  	  	  	  Please	  note	  for	  future	  correspondence	  regarding	  this	  study	  and	  its	  exemption	  
that	   your	   Research	   Ethics	   Exemption	   Reference	   Number	   (REERN)	   is:	   HS-‐E-‐11-‐80-‐
NewbuttGoodman.	  

Please	  note	  that	  your	  research	  does	  not	  require	  a	  committee	  review	  and	  also	  note	  
that	  this	  is	  confirmation	  of	  your	  exemption	  status.	  	  	  All	  Exemptions	  from	  Full	  Review	  
are	  subject	  to	  a	  random	  Audit.	  

If	  your	  research	  project	   involves	  human	  participants	  please	  note	  the	  following:	  The	  
UCD	  Human	  Research	  Ethics	  Committees	  request	  that	  applicants	  who	  are	  exempt	  from	  
an	  ethical	  review	  should	  ensure	  that	  ethical	  best	  practice	  is	  considered	  and	  applied	  to	  
their	  research	  projects.	  	  Researchers	  must	  ensure	  that	  participants	  are	  aware	  of	  what	  
is	   happening	   to	   them	   and	   to	   their	   data	   whether	   a	   study	   is	   de-‐identified	   or	   not.	  
Researchers	   have	   a	   duty	   of	   care	   to	   their	   participants	   who	   have	   the	   right	   to	   be	  
informed,	  the	  right	  to	  consent	  to	  participate	  and	  the	  right	  to	  withdraw	  from	  the	  study.	  

Please	  see	  the	  web	  link	  below	  for	  policy	  and	  guidelines:	  

http://www.ucd.ie/researchethics/policies_and_guidelines.html	  

If	  you	  need	  further	  assistance	  please	  do	  not	  hesitate	  to	  contact	  me	  and	  please	  ensure	  
you	  reference	  your	  REC	  reference	  number	  in	  subject	  line.	  

	  	  

Kind	  regards,	  

	  

	  

Research	  Ethics	  Assistant	  

UCD	  Office	  of	  Research	  Ethics	  

c/o	  Humanities	  Institute	  of	  Ireland	  

Belfield,	  Dublin	  4	  
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Appendix I: Consent forms and letters  
 

 

UNIVERSITY COLLEGE DUBLIN 
 

The Principal Investigator(s) and project title 
Mr Nigel Newbutt 

University College Dublin / School of Education 
nigel.newbutt@ucd.ie / 07540 767677 

 
Project title 

Facilitating Communication in Children with Autism Through the use of Virtual worlds in the 
classroom 

 
Consent to Participate in a Research Study 

The purpose of this letter is to provide you with the information that you need to consider in 
deciding whether to participate in this study. 

 
Project Description 

This project aims to use a virtual world within your ICT class to understand how useful this might 
be in helping you to process and understand communication and expression.  This will involve 

using a virtual world in your classroom with your teacher.  We will do this for several weeks 
(about 8 weeks) to best understand how you are progressing.  I will be capturing certain data, 

including interviews and questionnaires, as well as observations.  I will use some of this 
information, without your names, in my work or other publishable material.  I might also take 

some pictures of you working / using the virtual world and short clips of video footage.  These 
will only be used in my thesis and no faces or other identifiable features will be visible.   

 
When the study is completed I will present my findings at the school, of which you will all be 

able to attend.  A copy of my PhD will also be available on request.  
 

An assessment using the social communication questionnaire (SCQ) will be carried out – this 
would be undertaken by the teacher/s  

 
Confidentiality of the Data 

All data will be stored on a password-protected computer, saved in password protected word 
documents.  Furthermore, this will be backed up on a safe and secure network.  At no point 

during or after this study will your names be used in dissemination of this study. 
 

Any data collected during the study will be destroyed from local and networked versions – 
deletion of file/s. 

 
Location 

This project will take place at: xxxxx School, xxxx Road, xxxxx Park, xxxx.  Within this school a 
case study group will be studied (observing and asking some questions) 

 
Remuneration 

During the research, donations will be made to the Surrey branch of the NAS, as a way to thank 
the school, and you for participation in this work. 

 
Disclaimer 

You are not obliged to take part in this study, and are free to withdraw at any time during the 
time we use the virtual world.  Should you choose to withdraw from the programme you may do 

so without disadvantage to yourself and without any obligation to give a reason. 
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UNIVERSITY COLLEGE DUBLIN 
 
  

Consent to Participate in a Research Programme Involving the Use of Human 
Participants  

  
“Facilitating Communication in Children with Autism Through the use of Virtual worlds in the 
classroom”  
 
I have read the information relating to the above programme of research in which I have been 
asked to participate and have been given a copy to keep.  The nature and purposes of the 
research have been explained to me, and I have had the opportunity to discuss the details and 
ask questions about this information.  I understand what is being proposed and the procedures 
in which I will be involved have been explained to me.  
  
I understand that my involvement in this study, and particular data from this research, will 
remain strictly confidential. Only the researchers involved in the study will have access to the 
data.  It has been explained to me what will happen to the data once the research programme 
has been completed.  
  
I hereby fully and freely consent to participate in the study, which has been fully explained to 
me.  
  
Having given this consent I understand that I have the right to withdraw from the programme at 
any time without disadvantage to myself and without being obliged to give any reason.  
  
  
Participant's name (BLOCK CAPITALS):   
 
 
..............................................................................................................  
  
Participant's signature:    
 
 
.......................................................................................................................................  
  
Investigator's name:    
 
 
.......................................................................................................................................  
   
Investigator's signature:    
 
 
......................................................................................................................................  
  
 
  
Date:     ............../..................../20............  
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CONSENT FORM FOR PARENTS / GUARDIANS OF THE CHILDREN INVOLVED IN THE 
STUDY: 

 
 

UNIVERSITY COLLEGE DUBLIN 
 

The Principal Investigator(s) and project title 
Mr Nigel Newbutt 

University College Dublin / School of Education 
nigel.newbutt@ucd.ie / 07540 767677 

 
Project title 

Facilitating Communication in Children with Autism Through the use of Virtual worlds in the 
classroom 

 
Consent to Participate in a Research Study 

The purpose of this letter is to provide you with the information that you need to consider in 
deciding whether to participate in this study. 

 
Project Description 

This project aims to use a virtual world within your ICT class to understand how useful this might 
be in helping your to process and understand communication and expression.  This will involve 

using a virtual world in your child’s classroom with their teacher.  We will do this for several 
weeks (about 8 weeks) to best understand how the students are progressing.  I will be capturing 
certain data, including interviews and questionnaires, as well as observations.  I will use some 
of this information, without their names, in my work, or other publishable material.  I might also 

take some pictures of the students working / using the virtual world and short clips of video 
footage.  These will only be used in my thesis and no faces or other identifiable features will be 

visible.   
 

When the study is completed I will present my findings at the school, of which you will all be 
able to attend.  A copy of my PhD will also be available on request.  

 
An assessment using the social communication questionnaire (SCQ) will be carried out – this 

would be undertaken by the teacher/s  
 

Confidentiality of the Data 
All data will be stored on a password-protected computer, saved in password protected word 
documents.  Furthermore, this will be backed up on a safe and secure network.  At no point 

during or after this study will your names be used in dissemination of this study. 
 

Any data collected during the study will be destroyed from local and networked versions – 
deletion of file/s. 

 
Location 

This project will take place at: L xxxxx School, xxxx Road, xxxxx Park, xxxx.  Within this school 
a case study group will be studied (observing and asking some questions) 

 
Remuneration 

During the research, donations will be made to the Surrey branch of the NAS, as a way to thank 
the school, and you for participation in this work. 

 
Disclaimer 

Your child are not obliged to take part in this study, and are free to withdraw at any time during 
the time we use the virtual world.  Should they/you choose to withdraw from the programme 
they/you may do so without disadvantage to them/you and without any obligation to give a 

reason. 
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UNIVERSITY COLLEGE DUBLIN 
 
  

Consent to Participate in a Research Programme Involving the Use of Human 
Participants  

  
“Facilitating Communication in Children with Autism Through the use of Virtual worlds in the 
classroom”  
 
I have read the information relating to the above programme of research in which my child has 
been asked to participate, and have been given a copy to keep.  The nature and purposes of 
the research have been explained to me, and I have had the opportunity to discuss the details 
and ask questions about this information.  I understand what is being proposed and the 
procedures in which I will be involved have been explained to me.  
  
I understand that my child’s involvement in this study, and particular data from this research, will 
remain strictly confidential. Only the researcher involved in the study will have access to the 
data.  It has been explained to me what will happen to the data once the research programme 
has been completed.  
  
I hereby fully and freely consent to my child participating in the study, which has been fully 
explained to me.  
  
Having given this consent I understand that I have the right to withdraw my child from the 
programme at any time without disadvantage to my child and without being obliged to give any 
reason.  
  
  
Participant's name and Parent / Guardian’s Name (BLOCK CAPITALS):   
 
 
..............................................................................................................  
  
Parent / Guardian signature:    
 
 
.......................................................................................................................................  
  
Investigator's name:  
   
 
.......................................................................................................................................  
  
Investigator's signature:    
 
 
......................................................................................................................................  
  
 
  
Date:     ............../..................../20............  
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Dear Parent / Guardian, 

I am a student working towards a PhD in education that pertains to the use of virtual worlds with 
and by users on the autism spectrum.  To this end xxxx School have very kindly offered to help 
in this study.  We have been working collaboratively to design and embed a virtual world within 
the school.  This is now ready to run and use. 

Before this, however, I am writing to you to obtain your consent for your child to be involved in 
this study.  Therefore I have included a ‘participant information leaflet’ and ‘parent / guardian 
consent form’.  I would be most grateful if you would read these and sign if you are happy for 
your child to be involved. 

The leaflet explains the study in more detail, as does the consent form.  But I would like to take 
this opportunity to underline that the proposed work involves your child using a virtual world at 
xxxx school, in an ICT class, on a laptop.  Within this ‘world’ they will only be able to interact 
with their peers (their class-friends) and the teacher Ms. xxxx.  I will also be in-world with them 
to help at various points.  At no point with the participants be able to use their logins to access 
the virtual world outside the class, nor will anyone else be able to enter (we have purchased a 
private island).  What this means is that there are no opportunities for your child to interact with 
anyone other than their peers, teacher or myself (the researcher).   

In collecting data I intend to ask your child questions, and distribute some questionnaires.  I will 
also collect observational data.  This data will be analysed and used in my PhD thesis.  No 
names or personal data/information will be presented.   

At no time will your child be in danger and risk assessments have been carried out, and 
approved by UCD.  The study will last for about eight weeks from the end-May until mid-July, 
with the possibility of some summer schools and a short study at the beginning of October.     

I hope that you have all the information required to enable you to make an informed decision, 
and that your child will be able to participate in this study.  If you have any further 
questions/queries please don’t hesitate to contact me via the details at the top of this letter.  
Please also find an envelope in which to return the consent form.   

Many thanks for your time, 

 

Mr. Nigel Newbutt 

BSc, MA, FHEA, MBCS 

Inc. participant information leaflet, consent form/s, envelope to return consent form 

 

 

Room 1.14 
School Education 

University College Dublin 
Belfield 

Dublin 4 
Ireland 

 
nigel.newbutt@ucd.ie 
 www.smartlab-ie.com 

13th April 2011 
 07540 767 677 
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RE: VIRTUAL WORLD PROJECT AT XXXX SCHOOL 
 
Dear Parent / Guardian, 
 
As you know I am a student working towards a PhD in education that pertains to the use of 
virtual worlds in the classroom.  To this end, I have been undertaking a short study with xxxx 
school using virtual worlds in the classroom.  The project is going very well, and all participants 
seem to be enjoying the tasks and doing very well.   
 
As the study is coming to an end (in the next 3-4 weeks), I was wondering if I could capture 
some data pertaining to your child.  What would be required from you is completion of a 
questionnaire (consisting of 40 questions).  This is a formal questionnaire developed by Rutter 
et al in 2003.  Called the Social Communication Questionnaire (SCQ), it is a tools used to help 
place children on the autism spectrum.  More than this it is used (in studies like this) to help 
provide an in sight to the demographics of the participant group.   
 
I have included a copy of the SCQ with this letter (along with an envelope to return it).  You will 
see that there are some personal details needed (name, date of birth, gender, etc…), along with 
the 40 questions to answer “yes” or “no”.  There are some brief direction notes on the 
questionnaire too. 
 
As before, none of the personal data will be used, and in fact no names or images will be used 
to identify your child.  This is just to assess the demographics of the group, and the SCQ is a 
well-used and valid tool for this.  Once the data is analysed the completed SCQ’s will be 
shredded.            
 
I hope that you have all the information required to enable you to make an informed decision, 
and that you are happy to complete the SCQ.  If you have any further questions/queries please 
don’t hesitate to contact me via the details at the top of this letter.  Please also find an envelope 
in which to return the SCQ.   
 
Many thanks for your time, 
 
 
 
 
 
Mr. Nigel Newbutt 
BSc, MA, FHEA, MBCS 
Inc, consent form/s, envelope to return consent form 

  

Room 1.14 
School Education 

University College Dublin 
Belfield 

Dublin 4 
Ireland 

 
nigel.newbutt@ucd.ie 
 www.smartlab-ie.com 

8th July 2011 
 07540 767 677 
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Appendix J: Information leaflet provided about VIRTAUT 
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Appendix K: Crosier et al. (2002) original framework for VEs in 
classrooms 
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Design and technical considerations for the classroom; a framework 

 

Figure 2: First iteration of the modified model for the current study 
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Figure 3: Second iteration of the modified model for the current study 
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Figure 4: Final version of the model proposed for the use in the current 
study 
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Embedding the Virtual World into the classroom 

This section will briefly uncover the process for embedding the virtual world into 
the classroom successfully.  From the outset working with technology provides 
many challenges - especially when working with software, hardware and reliant 
on Internet connectivity.  Moreover a reliable and fast Internet connection in this 
case was vital.  Therefore, as the proposed model in section 8.5 reveals, 
several aspects of the process become important; assessment of school 
equipment, room layout, virtual world hardware & software requirements; and 
Internet connectivity (speed and port access).  In addition to this, having a plan 
to confront problems when they arise was also important (especially in special 
educational needs settings; children can become quickly switched off, or worst 
still worried and concerned, if technology fails to work).  Therefore this study 
had several obstacles to overcome, in relation to embedding the virtual world in 
the school classroom.     

As the model (figure 10) has already highlighted several steps were taken.  
These are re-iterated below and considered of eight main stages: 

1. Assessment of virtual worlds – short list of appropriate virtual world 
software 

2. Aligning short list of virtual worlds to the system specification of the 
classroom laptops 

3. Create accounts and a private island 

4. Testing internet speed and connectivity 

5. Requesting specific ports to be opened 

6. Testing in situ on one laptop 

7. Testing in situ on all laptops (eight in this case) 

8. Develop a practical plan for technical problems (i.e. computer crash, 
software too slow in responding), in consultation with teachers and 
Technical Manager in school.   

It was found that during this study, by following the steps outlined above (and 
working logically) that the development of the virtual world in this school was 
successful.  Leading on from this the following section outlines the manner in 
which each of the eight points was dealt with.   

Practicalities of embedding virtual worlds in classrooms 

The development of a virtual world that would work successfully was central to 
the practical aspect of this work.  Therefore it was important that a logical and 
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systematic process was followed, as the work of Crossier et al (2002) highlight.  
Add a quote in here.     

Table 1: Process and stages of virtual world development in a school 

Part of the process Description of work to be 
completed 

Addressing the issue: the 
strategy used in this study 

1. Assessment of 
virtual worlds – 
short list of 
appropriate 
virtual world 
software 

An initial overview of virtual 
worlds is necessary to gauge 
the range and spread of VWs.  
This will enable an 
understanding of which appear 
to be the most appropriate.  A 
detailed analysis carried out to 
clearly identify the affordances 
of each VW platform, in 
accordance with established 
criteria.   

Identified a shortlist of virtual 
worlds, which in theory were 
appropriate for this study.   

Established a set of criteria and 
reviewed all shortlisted VWs 
against this criteria. 

2. Linking short list 
of virtual worlds 
to the system 
specification of 
the classroom 
laptops 

Overview of computer 
specification on which the VW 
platform will be installed and 
run.  Information such as: 
processor speed, memory, 
graphic card and software are 
all vitally important to capture 
and feed into VW analysis.     

Carried out analysis of the laptops 
used in the case study school.  
These were new(ish) laptops 
(circa 2010 specification) 
including: 2.2 Intel processor, 2Gb 
memory, basic Intel (on-board) 
graphic chip, basic sound-card 
(on-board), 15 inch monitor 
display.     

3. Create accounts 
and a private 
island 

User accounts need to be 
created and tested prior to use.  
This enables each user account 
to be ‘tied’ to the private island.  
Ensuring appropriate ethical 
protocol is followed.   

For this project 20 accounts were 
created.  Eight for the case study 
group, 2 for teachers, one for the 
researcher.  The others were used 
for the typically developing group.  
All of these accounts were 
assigned to VIRTAUT Island, only.  
Each avatar could only explore the 
island, while not being able to 
teleport1 to any other part of 
Second Life.   

4. Testing internet 
speed and 
connectivity 

A test of Internet connectivity 
and bandwidth ensures that 
platforms can be run.  This is 
essential as VWs do not run as 
a virtual environment might 
(locally) but across and Internet 
connection.     

Internet speeds of up to 8Mb / sec 
were confirmed by the IT Manager 
at the school and connection was 
via a wireless signal.  This was 
reported as being a reliable 
connection also.  It is worth noting 
here that when testing the 
platform on all 8 machines 
simultaneously the Internet 

                                                
1 Teleport: Used for instantaneous movements from one location to another 
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connection across the school was 
slowed significantly.    

5. Requesting 
specific ports to 
be opened 

Ports will most likely need to be 
opened to ensure connection 
with the platforms host server.  
Data will need to leave the 
school and be transmitted.  If 
done appropriately issues of 
safety are not compromised.   

A set of forms needed to be 
completed, stating the ports that 
needed to be opened (with 
justification).  This was signed by 
the IT manager and Head 
Teacher.  These were passed to 
the Local Education Authority 
(LEA).  They processed and 
opened the ports.  This was 
achieved in a matter of weeks (3-4 
weeks).  Details of the ports that 
were opened can be seen in table 
xx below.     

6. Testing in situ 
on one laptop 

7. Testing in situ 
on all laptops 
(eight in this 
case) 

Laptops (or any computer 
equipment) needed to be 
tested.  This is fairly typical in 
any setting where technology is 
used.  Not only for the benefit of 
the end users, but also the 
development team.  For virtual 
worlds testing the environment 
on all computers is a preferred 
option (is the Internet 
connection fast enough, can it 
handle concurrent users?)     

All laptops were installed with the 
virtual world platform (Second 
Life) and temporary logins 
created.  This enabled testing all 
machines running the virtual world 
simultaneously in the classrooms 
they were to be used.  So the 
hardware, software and Internet 
were tested in situ.  The ideal 
testing environment for the 
situation (in situ technology).     

8. Develop plan for 
technical 
problems (i.e. 
computer crash, 
software too 
slow in 
responding) 

A back up plan for computers 
‘crashing’ or not working will 
need to be developed (ideally 
with the Technical Manager).  
Communication to users about 
issues that might arise when 
using the VW.   

A brief introduction about the 
issues that might occur (software 
crashes) were presented and the 
teacher and researcher discussed 
how to deal with this.  This 
included raising their hand to ask 
for help.  In this instance either the 
teacher or researcher would 
intervene.  The intervention would 
comprise one of two solutions: (1) 
restarting software (and or 
hardware restart); (2) moving 
participant to another machine 
(there was one other spare 
machine ready to use).  The 
Technical Manager was not 
involved in this process, but if this 
had of been the case, problems 
might have been dealt with 
somewhat quicker.     
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Along with the issues outlined above, and strategy for overcoming each, the 
school in this study were required to request several ports opened to allow the 
participants to communicate via the virtual world.  These ports are highlighted 
below in table 17.  These were the ports that were requested for this project.  
The LEA processed the request - Second Life was then able to communicate 
with the relevant servers.   

Table 2: Ports that need opening in a school Internet environment to 
enable successful use of a virtual world 

Port Protocol Used For 

53 UDP and TCP DNS lookup 

80 TCP Second Life web resources 

443 TCP Second Life web resources/client authentication 

3478 UDP Voice/STUN traffic 

3479 UDP Voice/STUN traffic 

5060 UDP Voice/SIP traffic 

5062 UDP Voice/SIP traffic 

12000-29999 UDP Voice/RTP traffic/Core protocol communication2 

12043 UDP and TCP Capabilities/map services/simulator 
communication 

12046 TCP Texture downloading 

21002 TCP Voice signalling 

 

Conclusions 

This part of the appendix has given a detailed account of the decisions and 
technical issues involved during the integration of a virtual world into a 
classroom, for the purpose of this study.  The crucial points are that this study 
built upon research by Crosier et al (2002), in the development of a framework 
for selecting, designing, implementing and evaluating a virtual world in 
classrooms.  This revised and modified framework is justified as the process 
was validated in context and applied to this project.  Moreover this contribution 
could be tested further and applied in several settings; something other scholars 
                                                
2 Voice used to only require ports 12000-17000 UDP while Second Life needed 13000-13050 UDP. This 
combined range satisfies both requirements for UDP traffic. 
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consider.  This study only sought to identify process within the scope and 
context of this work.       

This chapter also presented an overview of the room layout and participant 
detail.  Reporting on logistics is an important part of [case study] research 
design so therefore the participant demographics were presented and 
discussed.  This included SCQ data, qualitative material pertaining to participant 
classroom behaviours, and material related to academic ability and 
achievement.  In providing this background material an entire case study group 
are presented within a research context.  This laid the foundations on which 
data were collected and subsequently analysed in the main body of the thesis. 
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Appendix L: Inter-rater coding of social interactions 

Session 8 
Ryan 

RATER 
1 
(Dr 
Deveril) 

RATER 2 
(Nigel 
Newbutt) 

[05:08] Chris: is caaroline s strict or soft   
[05:10] Richard: No, just coke for me please?   
[05:10] Miss Elvery: where shall we sit Stephen/   
[05:10] Chris: coke is more clever then you   
[05:10] OmNom Covered Donut Display: Enjoy!   
[05:10] Chris: coke is more clever then Richard   
[05:11] Miss Elvery: a cappacino for me please   
[05:11] Chris: hello marie   
[05:11] Chris: hello marie   
[05:12] Chris: coke is more clever then Richard   
[05:12] Chris: hello   
[05:12] Miss Elvery: Chris stop being so silly and say something 
sensible 

  

[05:12] Chris: RGbie   
[05:13] Chris: RGbie   
[05:13] Chris: RGbie   
[05:13] Chris: RGbie   
[05:13] ???: Chris stopb   
[05:13] Chris: RGbie   
[05:14] OmNom Coffee Shop Espresso Bar: Enjoy!   
[05:14] Chris: a banana has more personality then any human   
[05:15] Chris: a banana has more personality then any human   
[05:15] Miss Elvery: how do you know that Chris   
[05:15] Miss Elvery: Chris how do you know that   
[05:15] ???: Don't be stupid Chris   
[05:15] OmNom Coffee Shop Espresso Bar: Enjoy!   
[05:16] Chris: i want coke   
[05:16] Chris: i want coke i do actually   
[05:17] Chris: i want coke   
[05:17] Chris: with some poo in it   
[05:17] Chris: i want some poo poo to eat   
[05:18] Chris: i want coke with some poo in it   
[05:18] Chris: order poo poo   
[05:18] OmNom Covered Cookie Display: Enjoy!   
[05:19] Chris: nicky carter hair   
[05:19] Chris: i want poo poo to eat   
[05:19] Miss Elvery: Chris WHAT are you doing!!!   
[05:19] OmNom Coffee Shop Espresso Bar: Enjoy!   
[05:19] Chris: STOP INGNORING ME STOP MAKING ME LOOK LIKE 
A COMPLETE IDIOT 

  

1 [05:20] Ryan: Your name dosen't make sense Miss Elvery  iac iac 
[05:20] Miss Elvery: Chris grab a coffee and join Ryan and I for a chat   
[05:21] Chris: i want to order jupiter from the menu   
2 [05:21] Ryan: Stop being crazy Chris  pst isc 
[05:21] Miss Elvery: Did you want another cake? They are really yummy   
[05:21] Chris: Ryan hello you i think i'm the most brainy in the school   
[05:21] Chris: i'm the most brainy in the school   
[05:22] Miss Elvery: What shall we talk about today Ryan?   
3 [05:22] Ryan: I did not have anything  msi msi 
[05:22] Miss Elvery: Should I order another cake...or stick to my diet?   
[05:23] Chris: MISS ELVERY WAHHHHHHHHHHHHHHH   
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[05:23] Chris: i want to ask something   
[05:23] Miss Elvery: What do you want Chris?   
[05:23] Chris: i want to ask   
4 [05:23] Ryan: What do you think  pst iac 
[05:23] Miss Elvery: What do you want to ask me Chris?   
[05:23] Chris: i want to ask   
[05:23] Chris: Miss Elvery i want to ask   
[05:24] Miss Elvery: WHAT DO YOU WANT TO ASK??????   
[05:24] Chris: who narrated Tony the tank engine   
5 [05:24] Ryan: Chris!!!!!!!!  dhr dhr 
[05:24] Chris: who else   
[05:25] Miss Elvery: Actually that is a very good question! yeah I think it 
was Ringo 

  

[05:25] Chris: who else   
[05:25] Miss Elvery: Bernard Cribbins??   
[05:25] Chris: i want to ask   
[05:25] Chris: i want to ask   
[05:25] Miss Elvery: I don't know Chris. Who was it?   
[05:26] Miss Elvery: Go on then Chris   
[05:26] Miss Elvery: Stephen how are you?   
[05:26] Chris: michael angelis   
[05:26] OmNom Coffee Shop Espresso Bar: Enjoy!   
[05:26] Miss Elvery: How did you know that? I like him. He used to be 
married to Gaill in CoRLation Street 

  

[05:27] Miss Elvery: Ryan what are you up to   
[05:27] Miss Elvery: why not?   
6 [05:27] Ryan: NOTHING  isc isc 
[05:27] Richard: Stephen, my mate, how are you?   
[05:27] Chris: MISS ELVERY MISS ELVERY I'M FRED   
[05:28] Miss Elvery: Chris come and sit down with us AND CHAT   
[05:28] Stephen: im allright   
[05:28] Chris: i want to tell   
7 [05:28] Ryan: Chris YOU ARE NOT FRED!!!!!!!  dhr msi 
[05:28] Chris: Miss Elvery i want to tell   
[05:28] Richard: What have you done today?   
[05:29] Miss Elvery: wHAT DO YOU WANT Chris/   
[05:29] Chris: jane smith birthday   
[05:30] Miss Elvery: Who is jane smith?? Chris's mum?   
[05:30] Stephen: i played with po from the telitubbies   
8 [05:30] Ryan: Miss Elvery what are you up to  isc isc 
[05:30] Chris: buber jaon played the voice of primrose if fifi   
[05:30] Chris: i'm taking to you Ryan   
[05:31] Richard: Oh you and your teletubbies!   
[05:31] Chris: Richard i'm in talking to you   
[05:38] Spookhouse Cart whispers: Please Wait a Few Moments For 
Other Passengers... 

  

[05:39] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:39] Stephen: this looks like something out of scooby doo   
[05:39] ???: Oh please Nigel   
[05:40] Miss Elvery: HI motor mouth   
[05:40] Spookhouse Cart whispers: Please Wait 2 Minutes for New 
Tram... 

  

[05:40] ???: HI NEWBUTT!!!   
[05:41] Spookhouse Cart whispers: Now Ready to Rez New Tram.   
[05:41] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  



   522 

[05:41] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:41] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:41] Spookhouse Cart whispers: Please Wait a Few Moments For 
Other Passengers... 

  

[05:41] Miss Elvery: I'm saying hi to Richard .....he's a motor mouth 
sometimes 

  

9 [05:41] Ryan: Miss Elvery why are you saying hi to a motor 
mouth  

isc msi 

[05:41] Miss Elvery: I'm not sure I'm going to like this it reminds me of 
thorpe park 

  

[05:41] Spookhouse Cart whispers: Please Wait 2 Minutes for New 
Tram... 

  

[05:42] Richard: How dare you Newbutt!   
10 [05:42] Ryan: Miss Elvery what are you doing  isc isc 
[05:42] Miss Elvery: Boo!   
[05:43] Miss Elvery: I'm waiting for the spooky ride thingumijig   
[05:43] Miss Elvery: Psrdon you Stephen   
[05:43] Richard: Mrs. Miss Elvery is a NEWBUTT!!!   
[05:43] Spookhouse Cart whispers: Now Ready to Rez New Tram.   
[05:43] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

11 [05:44] Ryan: Miss Elvery you don't know how to spell  iac iac 
[05:44] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:44] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:44] Miss Elvery: it was a typo Ryan ha ha   
[05:44] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:44] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:44] Spookhouse Cart whispers: Please Wait a Few Moments For 
Other Passengers... 

  

[05:44] Spookhouse Cart whispers: Please Wait 2 Minutes for New 
Tram... 

  

[05:44] No room to sit here, try another spot.   
[05:44] Miss Elvery: Hey!   
[05:45] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:45] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:45] Miss Elvery: do you like my trousers?   
[05:45] Richard: NO!!!   
[05:46] Miss Elvery: does anyone like my trousers??   
[05:46] Richard: Only kidding of course I do   
[05:46] Spookhouse Cart whispers: Now Ready to Rez New Tram.   
[05:46] Spookhouse Cart whispers: After Tram departs, please wait 2 
Minutes before rezzing a new Tram. 

  

[05:47] Spookhouse Cart whispers: Please Wait a Few Moments For 
Other Passengers... 

  

[05:47] Spookhouse Cart whispers: Please Wait 2 Minutes for New 
Tram... 

  

12 [05:47] Ryan: I like your trousers Miss Elvery  isc isc 
[05:48] Richard: Yeah!   
[05:48] Miss Elvery: glad you are here to keep me company Ryan   
13 [05:48] Ryan: I said i like your trousers  ech iac 
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[05:49] Miss Elvery: Thank you very much! they are designer trousers 
and cost a lot of money y'know! 

  

[05:50] Miss Elvery: Hey!   
14 [05:50] Ryan: Why is your hand in the air  isc isc 
[05:51] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at all 
times... 

  

[05:52] Richard: Hi Ryan   
15 [05:52] Ryan: Hi Richard  isc pst 
[05:53] Richard: How are you?   
[05:53] Richard: What a ride, heh?   
[05:54] Wild Water Rapids whispers: Thank you for riding the Wild Water 
Rapids.  Have a nice day! 

  

[05:54] Chris: i'm wearing tousers tomorrow   
[05:54] Wild Water Rapids whispers: Please have a seat.  I am linking to 
the ride, and will launch momentarily... 

  

[05:54] Wild Water Rapids REZZER whispers: Please wait  before 
rezzing a new Tram. 

  

[05:55] Richard: Chris!!!!!!   
[05:55] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at all 
times... 

  

[05:56] Miss Elvery: Chris...come on the boat ride with me   
[05:57] Wild Water Rapids whispers: Please have a seat.  I am linking to 
the ride, and will launch momentarily... 

  

[05:57] Wild Water Rapids whispers: Thank you for riding the Wild Water 
Rapids.  Have a nice day! 

  

[05:57] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at all 
times... 

  

[05:58] Wild Water Rapids whispers: Thank you for riding the Wild Water 
Rapids.  Have a nice day! 

  

[05:59] Chris: 6th july   
05:59 = 51 mins   
   
Ryan:   
Total conversation points (text chat) = 15   
Gestures = 0   
Facial expressions = 0   
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Session 8 
Stephen 

RATER 1 
(Dr 
Deveril) 

RATER 2 
(Nigel 
Newbutt) 

   
[2011/07/15 03:44] Nigel (Nigel): cool -- do you find it easier to 
start conversation in the virtual world than in the real world? 

  

[2011/07/15 03:44] Ryan (new14.deluxe): RUBBISH   
[2011/07/15 03:44] TeacherGTH (TeacherGTH): Right, that's it, 
I'm off! 

  

[2011/07/15 03:44] TeacherGTH (TeacherGTH): Bye!   
[2011/07/15 03:45] Tony (new17.deluxe): Hello   
[2011/07/15 03:45] Nigel (Nigel): hi Tony   
[2011/07/15 03:46] Richard (new12.deluxe): In case you are 
wondering, I was in the sea 

  

[2011/07/15 03:46] Sophie (new18.deluxe): oh wow   
1 [2011/07/15 03:47] Stephen (new16.deluxe): hubba hubba  iac iac 
[2011/07/15 03:47] Sophie (new18.deluxe): 
!!!!!!!!11:::::::::::::::::;DDDDDDDDDDDD 

  

[2011/07/15 03:47] Nigel (Nigel): hi Sophie   
[2011/07/15 03:47] Richard (new12.deluxe): OOPPSS!!!   
[2011/07/15 03:48] Sophie (new18.deluxe): hi nigel   
[2011/07/15 03:48] Nigel (Nigel): Sophie, i think your avatar is the 
most creative 

  

2 [2011/07/15 03:49] Stephen (new16.deluxe): where am I  iac iac 
[2011/07/15 03:50] Nigel (Nigel): good idea. do you think you 
would like to change the design of your avatar? 

  

[2011/07/15 03:55] SM MINITUBE whispers: Gear 4   
   
[05:07] Chris (new15.deluxe): poooooooooooooooooooooo   
[05:08] Nigel (Nigel): hi Stephen and Chris   
[05:08] Miss Elvery: you can't order poo in a coffee shop Chris!   
[05:10] Miss Elvery: where shall we sit Stephen/   
[05:10] Nigel (Nigel): hi what would you like?   
[05:10] Nigel (Nigel): to drink?   
[05:10] Nigel (Nigel): simply click the coffee machine behind me 
and chose 

  

[05:11] Miss Elvery: a cappacino for me please   
[05:11] Chris (new15.deluxe): coke is more clever then you   
[05:11] Chris (new15.deluxe): hello marie   
[05:11] Nigel (Nigel): hello who will order first?   
[05:20] Miss Elvery: Chris grab a coffee and join Ryan and I for a 
chat 

  

[05:20] New14 Deluxe: Your name dosen't make sense Miss 
Elvery 

  

[05:20] Chris: i want to order jupiter from the menu   
[05:21] Nigel: Miss Elvery is standing in for my avarar. But it is her   
[05:21] Miss Elvery: I'm using one of Nigel's avatars Ryan   
[05:21] Ryan: Stop being crazy Chris   
[05:21] Nigel: Ryan, i see you took a seat   
[05:21] Chris: Ryan hello you i think i'm the most brainy in the 
school 

  

[05:21] Nigel: Chris take a seat?   
[05:21] Chris: i'm the most brainy in the school   
[05:22] Miss Elvery: Did you want another cake? They are really 
yummy 

  

[05:22] Miss Elvery: What shall we talk about today Ryan?   
[05:22] Ryan: I did not have anything   
[05:22] Nigel: Ryan it seems Chris is paying you a compliment   
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[05:23] Chris: MISS ELVERY WAHHHHHHHHHHHHHHH   
[05:23] Chris: i want to ask something   
[05:23] Miss Elvery: Should I order another cake...or stick to my 
diet? 

  

[05:23] Chris: i want to ask   
[05:24] Miss Elvery: WHAT DO YOU WANT TO ASK??????   
[05:24] Ryan: What do you think   
[05:24] Chris: who narrated Tony the tank engine   
[05:24] Miss Elvery: What do you want Chris?   
[05:24] Nigel: what does that mean Chris?   
[05:24] Chris: i want to ask   
[05:24] Ryan: Chris!!!!!!!!   
[05:24] Nigel: do you know Chris?   
[05:24] Nigel: it was ringo star i think?   
[05:24] Chris: who else   
[05:24] Miss Elvery: What do you want to ask me Chris?   
[05:24] Chris: Miss Elvery i want to ask   
[05:24] Miss Elvery: Actually that is a very good question! yeah I 
think it was Ringo 

  

[05:25] Chris: who else   
[05:25] Miss Elvery: Bernard Cribbins??   
[05:25] Miss Elvery: I don't know Chris. Who was it?   
[05:25] Chris: i want to ask   
[05:25] Nigel: it was ringo star i think?   
[05:26] Miss Elvery: Stephen how are you?   
[05:26] OmNom Coffee Shop Espresso Bar: Enjoy!   
[05:26] Chris: i want to ask   
[05:26] Nigel: shall we all grab a seat?   
[05:26] Miss Elvery: How did you know that? I like him. He used to 
be married to Gaill in CoRLation Street 

  

[05:26] Miss Elvery: Go on then Chris   
[05:26] Chris: michael angelis   
[05:27] Miss Elvery: Ryan what are you up to   
[05:27] Miss Elvery: why not?   
[05:27] Nigel: Ryan why did you choose to sit with Miss Elvery?   
[05:27] Ryan: NOTHING   
[05:27] Richard: Stephen, my mate, how are you?   
[05:27] Chris: MISS ELVERY MISS ELVERY I'M FRED   
[05:28] Chris: i want to tell   
3 [05:28] Stephen: im allright  msi isc 
[05:28] Miss Elvery: Chris come and sit down with us AND CHAT   
[05:28] Ryan: Chris YOU ARE NOT FRED!!!!!!!   
[05:28] Chris: Miss Elvery i want to tell   
[05:28] Richard: What have you done today?   
[05:29] Miss Elvery: wHAT DO YOU WANT Chris/   
[05:29] Chris: jane smith birthday   
[05:30] Miss Elvery: Who is jane smith?? Chris's mum?   
4 [05:30] Stephen: i played with po from the telitubbies  msi msi 
[05:30] Ryan: Miss Elvery what are you up to   
[05:30] Chris: buber jaon played the voice of primrose if fifi   
[05:30] Chris: i'm taking to you Ryan   
[05:31] Richard: Oh you and your teletubbies!   
[05:31] Chris: Richard i'm in talking to you   
[05:35] Richard: What a funny name, Newbutt.   
[05:35] Miss Elvery: help..I'm stuck in the coffee shop guys   
5 [05:35] Stephen: im just going to the spook house  n/a msi 
[05:36] Chris: i want to tell   
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[05:38] Nigel: lets wait for all to arrive   
[05:38] Nigel: i will make the ride appear   
[05:38] Nigel: then all get in -- yes?   
[05:38] Nigel: hi Richard, hi Stephen   
[05:38] Spookhouse Cart whispers: Please Wait a Few Moments 
For Other Passengers... 

  

[05:38] Spookhouse Cart whispers: After Tram departs, please 
wait 2 Minutes before rezzing a new Tram. 

  

6 [05:39] Stephen: this looks like something out of scooby 
doo  

n/a n/a 

[05:39] Spookhouse Cart whispers: Please Wait 2 Minutes for 
New Tram... 

  

[05:39] Nigel: jump in if you can   
[05:39] Richard: Oh please Nigel   
[05:40] Nigel: lots of ghosts and things?   
[05:40] Nigel: good fun though?   
[05:40] Richard: HI NEWBUTT!!!   
[05:41] Ryan: Miss Elvery why are you saying hi to a motor mouth   
[05:41] Miss Elvery: I'm not sure I'm going to like this it reminds 
me of thorpe park 

  

[05:41] Miss Elvery: I'm saying hi to Richard .....he's a motor 
mouth sometimes 

  

[05:41] Spookhouse Cart whispers: Please Wait 2 Minutes for 
New Tram... 

  

[05:42] Nigel: shall some of us head for the warer rapids?   
[05:42] Miss Elvery: Boo!   
[05:42] Ryan: Miss Elvery what are you doing   
[05:43] Miss Elvery: I'm waiting for the spooky ride thingumijig   
[05:43] Miss Elvery: Psrdon you Stephen   
[05:43] Richard: Miss Elveryis a NEWBUTT!!!   
[05:43] Nigel: lets wait for another train. Once it appears right click 
on it and select sit. It might go funny for asec or so 

  

[05:43] Spookhouse Cart whispers: Now Ready to Rez New 
Tram. 

  

[05:43] Spookhouse Cart whispers: After Tram departs, please 
wait 2 Minutes before rezzing a new Tram. 

  

[05:43] Nigel: jump in   
[05:44] Ryan: Miss Elvery you don't know how to spell   
[05:44] Spookhouse Cart whispers: After Tram departs, please 
wait 2 Minutes before rezzing a new Tram. 

  

[05:44] Spookhouse Cart whispers: After Tram departs, please 
wait 2 Minutes before rezzing a new Tram. 

  

[05:44] Spookhouse Cart whispers: After Tram departs, please 
wait 2 Minutes before rezzing a new Tram. 

  

[05:44] Spookhouse Cart whispers: After Tram departs, please 
wait 2 Minutes before rezzing a new Tram. 

  

[05:44] Miss Elvery: it was a typo Ryan ha ha   
[05:44] Spookhouse Cart whispers: Please Wait 2 Minutes for 
New Tram... 

  

[05:44] Spookhouse Cart whispers: Please Wait a Few Moments 
For Other Passengers... 

  

[05:45] Miss Elvery: Hey!   
[05:45] Nigel: Stephen what do you think?   
[05:45] Miss Elvery: do you like my trousers?   
[05:45] Richard: NO!!!   
[05:46] Miss Elvery: does anyone like my trousers??   
[05:47] Spookhouse Cart whispers: Please Wait 2 Minutes for 
New Tram... 
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[05:47] Nigel: Richard you coming to the warter rapids?   
[05:47] Nigel: this way, come fly with me   
[05:48] Richard: Yeah!   
[05:49] Richard: Are we here then?   
[05:49] Nigel: hi Richard, Stephen   
[05:49] Nigel: yep   
[05:49] Wild Water Rapids whispers: Please have a seat.  I am 
linking to the ride, and will launch momentarily... 

  

[05:50] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at 
all times... 

  

[05:50] Nigel: jump in again   
[05:52] Wild Water Rapids whispers: Thank you for riding the Wild 
Water Rapids.  Have a nice day! 

  

[05:53] Richard: What a ride, heh?   
[05:54] Wild Water Rapids whispers: Thank you for riding the Wild 
Water Rapids.  Have a nice day! 

  

[05:54] Chris: i'm wearing tousers tomorrow   
[05:54] Wild Water Rapids whispers: Please have a seat.  I am 
linking to the ride, and will launch momentarily... 

  

[05:54] Wild Water Rapids REZZER whispers: Please wait  before 
rezzing a new Tram. 

  

[05:55] Richard: Chris!!!!!!   
[05:55] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at 
all times... 

  

[05:55] Nigel: lets wait for another one. Will be here in a min   
[05:55] Nigel: READY!   
[05:55] Miss Elvery: Hi guys! I finally made it phew   
[05:55] Nigel: right click on the boat and sit   
[05:55] Richard: Was that a fun ride, Ryan?   
[05:55] Wild Water Rapids whispers: Please have a seat.  I am 
linking to the ride, and will launch momentarily... 

  

[05:56] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at 
all times... 

  

[05:56] Nigel: Peter jump in?   
[05:56] Nigel: anyone?   
[05:56] Miss Elvery: Peter I LOVE your outfit!   
[05:56] Chris: you know. i'm Peter   
[05:56] Miss Elvery: Chris...come on the boat ride with me   
[05:57] Wild Water Rapids whispers: Please have a seat.  I am 
linking to the ride, and will launch momentarily... 

  

[05:57] Wild Water Rapids whispers: Thank you for riding the Wild 
Water Rapids.  Have a nice day! 

  

[05:57] Nigel: go on then   
[05:57] Wild Water Rapids whispers: Now Launching...   
Please keep hands and feet inside vehicle and remain seated at 
all times... 

  

[05:58] Wild Water Rapids whispers: Thank you for riding the Wild 
Water Rapids.  Have a nice day! 

  

[05:59] Chris: 6th july   
   
Stephen:   
Total conversation points (text chat) = 6   
Gestures = 0   
Facial expressions = 0   
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Session 7 
Sophie 

RATER 1 
(Dr 
Deveril) 

RATER 2 
(Nigel 
Newbutt) 

[03:05] You are about to be logged off for inactivity.   
[03:06] Chris (new15.deluxe): teeeeeeeeeeeeeeeeeeeeeee   
[03:21] Miss Green: Hi Sophie and Richard   
1 [03:21] Sophie: hi Miss Green  pst pst 
[03:21] Miss Green: What you doing?   
[03:22] Richard: Hey Miss Green   
2 [03:22] Sophie: i am taking pics  isc isc 
3 [03:24] Sophie: oh hi  msi msi 
[03:24] Richard: What were you doing Chlo   
4 [03:25] Sophie: flying taking pics  isc isc 
[03:25] Richard: Oh really, I just saw you flying   
5 [03:26] Sophie: yeah!!!!!!!!!  dhr pst 
6 [03:26] Sophie: ;)  dhr dhr 
[03:26] Richard: How is my favourite girl?   
7 [03:27] Sophie: very good thank you  isc isc 
[03:27] Richard: Glad to hear it   
8 [03:29] Sophie: :D  dhr dhr 
9 [03:31] Sophie: i'm goin on  isc msi 
[03:31] Richard: I will catch up   
10 [03:35] Sophie: i fell out  n/a na 
11 [03:36] Sophie: i'm on the ride  n/a na 
12 [03:36] Sophie: !!!!!!!!!!!!  dhr dhr 
[03:37] Richard: Help   
13 [03:37] Sophie: why  isc isc 
[03:38] Richard: I can't get through   
[03:38] Richard: Thank you darling   
14 [03:39] Sophie: i just clicked on the gate  n/a msi 
15 [03:39] Sophie: right click  isc msi 
[03:39] Richard: I did   
16 [03:39] Sophie: get in  msi isc 
17 [03:40] Sophie: left click  isc msi 
18 [03:40] Sophie: get in  isc isc 
19 [03:41] Sophie: Richard!!!!!!!!!!!!!!!!  dhr dhr 
20 [03:44] Sophie: hhhhhhhhhhhiiiiiiiiiiiii!!!!!!!!!!!!!!!  dhr dhr 
[03:44] Richard: What?   
21 [03:44] Sophie: hhhhhhhiiiiiiiiiiii  ech ech 
[03:45] Richard: Are you really desperate to see me?   
22 [03:45] Sophie: yyyyyyyyyyeeeeeeeeessssss!!!!!!!!!!!!!!  dhr dhr 
[03:46] Richard: In case you are wondering, I was in the sea   
23 [03:46] Sophie: oh wow  pst pst 
[03:47] Stephen: hubba hubba   
24 [03:47] Sophie: !!!!!!!!11:::::::::::::::::;DDDDDDDDDDDD  dhr dhr 
[03:47] Nigel: hi Sophie   
[03:47] Richard: OOPPSS!!!   
25 [03:48] Sophie: hi nigel  msi pst 
[03:48] Nigel: Sophie, i think your avatar is the most creative   
26 [03:48] Sophie: mmm yes :D  pst dhr 
[03:49] Nigel: why did you go for a very creative look, and not so 
realistic? any ideas? 

  

27 [03:49] Sophie: i wanted to see what i could make  isc isc 
[03:50] Nigel: good idea. do you think you would like to change the 
design of your avatar? 

  

28 [03:51] Sophie: well no but i would change into different 
clothes next time  

isc msi 
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[03:52] Nigel: maybe we can look at doing that next week?   
29 [03:52] Sophie: yes ok :)  msi msi 
[03:52] Richard: WHAT ARE YOU TALKING ABOUT?!   
[03:52] Nigel: cool -- have a good weekend and see you next week   
[03:52] Nigel: wheres Richard?   
30 [03:53] Sophie: thank you have a good weekend too  msi msi 
[03:53] Nigel: i hope so. I think we are finishing. If youi can please 
satu logged in iwill come and get the pics you took earlier on the PC 

  

31 [03:54] Sophie: yes ok i will do that  msi msi 
[03:55] Nigel: thanks   
32 [03:55] Sophie: but i'm not in next week so this will be the 
last time i guess :)  

isc isc 

33 [03:56] Sophie: i'm doing a play  msi msi 
[03:56] Nigel: oh that is a shame -- it was nice to work with you on 
this project. GOOD LUCK with the play 

  

[03:56] Nigel: :-)   
34 [03:57] Sophie: thank you nice working with u too  pst pst 
03:05-03:57 = 53 mins   
   
Sophie:   
Total conversation points (text chat) = 34   
Gestures = 0   
Facial expressions = 0   
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Session 7 
Angela 

RATER 1 
(Dr 
Deveril) 

RATER 2 
(Nigel 
Newbutt) 

[03:05] Cancelled Sit   
[03:06] Nigel (mellish.effingham): hi guys   
[03:08] No room to sit here, try another spot.   
1 [03:10] Angela (new19.deluxe): IM GOING BACK ON IT  n/a n/a 
2 [03:10] Angela (new19.deluxe): like it or not  dhr dhr 
3 [03:11] Angela (new19.deluxe): what  n/a n/a 
[03:11] Ryan (new14.deluxe): Peter get on   
4 [03:11] Angela (new19.deluxe): 3 of us on it at the same time msi isc 
[03:12] Ryan (new14.deluxe): having fun Angela and Tony   
5 [03:12] Angela (new19.deluxe): YES  msi pst 
[03:12] Tony (new17.deluxe): Yep   
6 [03:12] Angela (new19.deluxe): ITS ALWAYS STUCK WHEN IM 
ON IT WITH Tony (isc) 

isc isc 

[03:12] Ryan (new14.deluxe): be careful   
7 [03:12] Angela (new19.deluxe): don't know why  n/a na 
[03:12] Tony (new17.deluxe): Oh no not again   
8 [03:14] Angela (new19.deluxe): when will you say anything 
again  

isc isc 

9 [03:14] Angela (new19.deluxe): i wAS go on it  isc Isc 
[03:14] Tony (new17.deluxe): Try and   
10 [03:15] Angela (new19.deluxe): when will you say anything 
again  

ech ech 

[03:19] Pink Bumper Car 1.1 whispers: Ride Over!   
[03:20] Cancelled Sit   
[03:30] Chris: i am in a funny mood today   
11 [03:31] Angela: why is everyone here  isc isc 
[03:31] Chris: no   
[03:31] Miss Green: That's Ok, it's good to hear!   
12 [03:31] Angela: in thin air  iac iac 
[03:31] Chris: hell   
[03:31] Nigel: Chris do you speak like this in the real world? in your 
class? 

  

[03:31] Chris: 26th jaunaury 1996   
13 [03:31] Angela: grr  iac iac 
[03:31] Chris: 23rd august 1995   
14 [03:31] Angela: im leaving  n/a na 
[03:36] Tony: There you are   
15 [03:36] Angela: me?  isc isc 
[03:36] Tony: I've been looking for you.   
16 [03:37] Angela: ok  pst Pst 
17 [03:37] Angela: will you talk to me yet  isc isc 
[03:37] Tony: Thats why I was looking for you   
18 [03:37] Angela: ok]  msi msi 
19 [03:37] Angela: ok  ech isc 
20 [03:38] Angela: so you will  msi msi 
[03:38] Tony: Yes   
21 [03:38] Angela: yay  dhr dhr 
[03:39] Nigel: can i help?   
[03:40] Tony: I'm going to the roller coster   
[03:41] Miss Green: Fancy a dance Ryan?   
[03:41] Ryan: NOOOOOOOOOOOOOOOOOOOOOOOOOOOOO   
[03:41] Miss Green: Ah well. Maybe next time!   
22 [03:41] Angela: im taking pictures right now iac iac 
[03:42] Ryan: NEVER!!!!   
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[03:42] Tony: Alright   
[03:42] Miss Green: CHEEK!   
[03:42] Miss Green: WHERE ARE YOU TALKING PICS Angela?   
[03:42] Ryan: Why do you keep calling me cheek   
[03:42] Nigel: hi Peter and Tony and Angela   
[03:42] Miss Green: Because you are cheeky to me!   
[03:43] Tony: hi   
[03:43] Nigel: i think this fun fair is very popular   
23 [03:43] Angela: i wAS do one more  msi vmd 
24 [03:43] Angela: im going to another ride  msi iac 
25 [03:45] Angela: done  msi iac 
[03:46] Tony: Ok   
[03:46] No room to sit here, try another spot.   
[03:47] OmNom Coffee Shop Espresso Bar: Enjoy!   
26 [03:48] Angela: yum  msi msi 
27 [03:48] Angela: got hot chocolate  msi msi 
[03:48] Tony: good for you   
28 [03:49] Angela: drinks it all  n/a isc 
[03:49] Tony: In one go   
29 [03:50] Angela: ok  isc isc 
30 [03:50] Angela: that rides broken]#  iac iac 
31 [03:50] Angela: broken] ech ech 
[03:51] SM MINITUBE whispers: Gear 4   
[03:51] Cancelled Sit   
32 [03:53] Angela: look  isc isc 
33 [03:53] Angela: im up here  isc isc 
[03:53] Tony: WHAT THE   
34 [03:53] Angela: i have done it before msi isc 
[03:53] Tony: I know   
[03:53] Tony: HA HA   
35 [03:54] Angela: what u doing  isc isc 
[03:54] Tony: Seeing if I could   
36 [03:54] Angela: ok  msi pst 
[03:55] SM MINITUBE whispers: Gear 4   
[03:55] SM MINITUBE whispers: Gear 4   
   
03:05 – 03:55 = 50 mins   
Angela:   
Total conversation points (text chat) = 36   
Gestures = 0   
Facial expressions = 0   
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Appendix M: Cohen’s Kappa results in full 

Quantify agreement with kappa  

 
A B C D E F G Total 

A 0  0  0  0  0  0  0  0 

B 0  3  0  1  2  1  0  7 

C 1  3  11  4  1  0  0  20 

D 0  2  5  20  0  0  0  27 

E 0  0  1  0  8  0  0  9 

F 0  1  1  0  0  10  0  12 

G 0  0  0  1  1  0  3  5 

Total 1 9 18 26 12 11 3 80 

Number of observed agreements: 55 (68.75% of the observations) 
Number of agreements expected by chance: 17.3 (21.56% of the observations)  

Kappa= 0.602  
SE of kappa = 0.066  
95% confidence interval: From 0.472 to 0.731  
The strength of agreement is considered to be 'good'.  

The calculations above only consider exact matches between observers. If the 
categories (A, B, C...) are ordered, you may also wish to consider close matches. In 
other words, if one observer classifies a subject into group B and the other into group 
C, this is closer than if one classifies into A and the other into D. The calculation of 
weighted kappa, below, assumes the categories are ordered and accounts for how far 
apart the two raters are.  

Weighted Kappa= 0.617     (Using linear weighting) 

Assessed this way, the strength of agreement is considered to be 'good'.  

This calculator was changed in April 2011 to use a better equation to compute the 
confidence interval of Kappa. It now uses equations 18.16 to 18.20 from Fleiss.  
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Appendix N: Letter of confirmation from Inter-rater Dr Deveril 
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Appendix O: DVD Contents 

Please note the files below are included on a data DVD and can be played 
using VLC player.  An install file for VLC is also included on the DVD for both 
Mac and PC platforms 
 

O1: Pulsford (2010) audio clip regarding a participant in an in-world 
(virtual world) with Asperger’s 

O2: Example of TDG in world socialising 

O3: Avatar removing clothes in world (For viva team ONLY; due to ethical 
reasons) 

O4: Key examples of classroom behaviours (For viva team ONLY; due to 
ethical reasons) 

O5: Key examples of activities in VIRTAUT (a tour of the Island)


