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Abstract: The rise of social media is impacting on the lives of people with learning disabilities; it is important that this impact be a positive and fulfilling experience. Young people find themselves in a range of dangerous situations online without the support or understanding to keep themselves safe. Practitioners and parents increasingly face problems of this nature themselves and require support to allow them to make informed choices that help keep young people healthy and safe online. While there are examples of resources that promote online safety for people with learning disabilities, young people, carers and practitioners in one area of Scotland have indicated the necessity to have a centralised and interactive resource to encourage people to develop online safety skills and understand how to stay healthy and safe online. These are primarily physical resources such as worksheets, slides and booklets with limited interactive content. 

In this paper we discuss an alternative approach that uses an immersive games-based learning tool to train and influence the behaviour of young people with learning disabilities. The online safety tool has potential to help community, acute health/social workers or guardians educate and monitor the online vulnerability and safety of a young person with a learning disability. Young people can simulate real life scenarios and learn through problem solving or reflective practice in a format that they can interact with and relate to on a daily basis. Social care professionals or trainers can update elements of the scenarios and content and can remotely facilitate, track progress and monitor behaviour and performance. Requirements and initial concepts were gathered through Experience Labs using a Participatory Design approach and this paper presents the proof of concept game that has been developed and the results from a preliminary investigation of the use of the games with young people with learning disabilities. The paper concludes with a discussion on how the game may impact policy and practice in this area and how the game can be further developed and evaluated.
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1. Introduction
There is a significant body of work that highlights the importance that Games Based Learning (GBL) can play as dynamic educational motivators, able to provide users with immersive experiences, provoke reflection and improve cognitive capacity (Salen, 2008; Juul, 2010; Flanagan, 2009; Habgood, Ainsworth & Benford 2005). Teachers agree that GBL increases motivation towards learning (Sandford, Ulicsak, Facer, & Rudd, 2006).  Learning is identified as being both an emotional and cognitive process and researchers and teachers alike conclude that when players are engaged in activities that are intrinsically motivating, they are more likely to demonstrate deep learning (Habgood, Ainsworth & Benford 2005).
In Scotland 20 people in every 1000 have a mild or moderate learning disability and 3 or 4 people in every 1000 have a profound or multiple disabilities. There are around 9,250 children with additional support needs due to a learning disability in Scottish schools. The ‘Same as You?’ (Scottish Executive 2012) indicates that the lives of people with learning disabilities in Scotland are changing. In the ‘Keys to Life’ paper (Scottish Government, 2013), the emergence of the Internet and Social Media is recognised as providing new opportunities for the world to communicate as part of a wider online community and for people with learning disabilities these tools provide a similar experience. The rise of social media is set to impact on the lives of people with learning disabilities in an ever increasing way in the coming years and it is important that this is a positive and fulfilling experience. This is a new and emerging area for learning disability practice creating new challenges. Young people are finding themselves in a broad range of dangerous situations online without the tools or understanding to keep themselves safe (Holmes & O’Loughlin, 2014) (Didden et al., 2009) (Normand & Sallafranque-St-Louis, 2015) (Shpigelman & Gill, 2014). Practitioners and parents increasingly face problems of this nature themselves and require resources to support them to make informed choices and provide guidance that keeps young people healthier and safer online. 

This paper will report on the development and early findings on the suitability of an immersive digital GBL tool for training focused on improving online safety and vulnerability of young people with learning disabilities.  Section 2 outlines the theoretical and social foundation before describing the methodology used to gather requirements for the game and format from the stakeholders in section 3.  Section 4 presents how the training content and game design were developed and adapted for use in a learning disability context.  Early findings are then presented followed by wider considerations and conclusions.
2. Learning Disability and GBL
2.1.1 Intellectual Disability
Intellectual Disability (also widely referred to as Learning Disability) represents a widespread and heterogeneous condition, characterised principally by cognitive deficits in comparison to the rest of the population (Zeaman & House, 1963; Ellis, 1963). The formal definition of the American Association on Intellectual and Developmental Disabilities (AAIDD, 2016) adopts a similar perspective to researchers such as (Schalock et al, 2007) by stating that “Intellectual Disability is characterised by significant limitations both in intellectual functioning (reasoning, learning, problem solving) and in adaptive behaviour which covers a range of everyday social and practical skills”. One of the basic characteristics of intellectual disability is the lack of additional challenges faced by the individual in adapting to everyday situations. Persons with Intellectual Disability might be delayed or lacking some of the so called Adaptive Behaviour Skills such as reading, writing, expressive and receptive language, money concepts, self-directions, responsibility, self-esteem, gullibility, understanding and following rules, daily living activities and occupational skills (AAIDD, 2016).  As a result of these adaptivity issues, significant additional challenges are faced by persons with learning disabilities when it comes to integration, independence and contribution within mainstream society.

2.1.2 Digital GBL
Over the past decade serious games and games for learning have increasingly been seen as an engaging way for helping young people to learn (Joint Information Systems Committee, JISC, 2007).  Extensive literature reviews have been conducted to understand how games can be used to provide engaging activities that can be utilised in learning (Boyle, Connolly & Hainey, 2011). Furthermore, it has been suggested that games offer methods of learning which are highly consistent with modern theories of effective learning which propose that learning activities should be active, situated, problem-based, interactive and socially mediated (Boyle et al., 2011). Nadolski et al. (2008) suggest that serious games can be a useful tool for Higher Education Institutions to develop and deploy, to enhance the student experience and to assist them in achieving intended learning outcomes.

An established body of work makes a strong case for addressing educational needs of people with learning disabilities (along with other intellectual disabilities) using digital GBL from a number of perspectives and game genres and outline a number of fundamental considerations that require incorporation when it comes to designing customised educational digital GBL tools (Saridaki and Mourlas, 2014).
A visual tool (such as a GBL tool) is argued by researchers to address related memory problems that many young people with a learning disability face. Visualisation is a critical tool for visual memory and comprehension (Baddeley, 2003) and is representative of the diverse and highly graphical nature of Social Media and the Internet itself. Computerised training has previously been used successfully to improve working memory in young people with learning disabilities (Klingberg et al., 2005), while the provision of a centralised tool focussed on Internet safety further provides an environment for repetition which is shown to improve learning for people with learning disabilities (Lerner, 2000). Learning through an interactive, visual tool is attractive to young people with a learning disability as it provides flexibility for those who are unable to depend on a single physical location for resources (Seale, 2013).
Although the case for this study is based on policy lead work from the social care environment in Scotland, the research is founded from the research body of knowledge that takes an international perspective on the issues identified as researchers, educators and game designers across the world are increasingly interested in the potential use of video and computer games to support the learning experiences of young people. 
There is debate about whether proprietary games developed for educational purposes can deliver a more effective digital GBL experience, in comparison to commercial off the shelf games designed for entertainment rather than instruction (de Freitas, 2006). The typical failure in off the shelf games tends to be in supporting defined specific learning objectives, however, their design and levels of immersiveness, are often superior to their educationally focused counterparts. This failing requires addressing to maintain interest from target users and increase the likely success of an educationally focused game as naturally, the experience quality, playability and immersiveness of the bestselling mainstream games are important to target users, particularly, those who already play recreational off the shelf games (Ulicsak and Williamson, 2010).

2.1.3 The Health and Social Care Case

In Scotland, developments for people with learning disabilities must reflect the principles of the ‘Same as You?’ & ‘Keys to Life’; for people with learning disabilities to be respected, to be empowered to live healthy lives, to be engaged citizens and to have access to mainstream and specialist services as required. The Scottish Government funded the ‘New Media Education Project’ to create training packages encouraging the safe and productive use of Social Media by young people with learning disabilities and their parents/carers (Scottish Government, 2013, p.89). People with a learning disability, parents, carers and professionals identified areas of concern related to online safety which can be summarised in the following ten key categories: friendships, money & shopping, chat & communication, security, meetings in real life, taking photos/video, personal information, smartphone safety, cyberbullying and online gaming. These ten training areas formed the basis of content for the development of the GBL tool.
3. Methodology
In order to identify key user needs, co-create and test ideas for a GBL tool with individuals with learning disabilities and trainers, a series of Experience Labs were designed. Experience Labs employ a participatory design approach to co-create sustainable solutions for health and social care delivery, including products and services. Experience Labs are currently applied within the Digital Health and Care Institute (DHI), an innovation centre based in Scotland. The Participatory approach ensures that the design of products and systems will achieve enhanced results in terms of efficiency and usability (Bowen, 2010). Engaging with participants at the early stages of the design process and continued engagement can provide a deeper understanding of unmet needs and can lead to positive benefits (Sanders & Stappers, 2008). Experience Labs support participants to co-create “preferable futures” (Dunne & Raby, 2013; McAra-McWilliam, 2014, p.25); through designing bespoke tools and artefacts to support design methods and activities (French, Teal & Raman, 2016). 
Five Experience Labs were designed for the project and spanned a period of five months. The Labs involved the participation of young people with learning disabilities, local area coordinators (LACs) and project partners. Using a creative, iterative and collaborative approach, the outcomes of the Labs ensured that the needs and requirements for the design and development of the GBL tool were user-driven. Lab 1 provided insights into participants’ existing online and social media behaviours and concerns and their familiarity with different devices and technology, highlighting key themes and issues based on participant’s lived experience. Lab 2 helped to map the social support networks of participants and understanding of who they currently seek help from to stay safe online. Lab 3 provided insights on perceived barriers or threats, coping mechanisms, and desirable support tools to overcome challenges experienced by participants when online and on social media, along with the initial ideas for the interactive GBL tool. Lab 4 resulted in four concepts that participants co-created, which were captured in the form of storyboards and low fidelity prototypes to demonstrate key experiences and learning that the GBL concepts offered. The insights generated from all the Labs were analysed and synthesised to finalise the key user requirements and GBL concept, which provided the basis for the development of the proof of concept GBL tool. Lab 5 provided an early review of the proof of concept by participants and ideas for further refinement.
4. Design and Implementation of the Game
As mentioned, participants identified key areas of concern related to online safety and these were used to contextualise the ideation and prioritisation of the requirements analysis phase.

Becker (2005) argues that design of an entertainment or education-oriented game should incorporate support for various learning styles:
· “verbal information” is provided by digital games both verbally and textually;

· “intellectual skills”, such as the use of concepts and rules to solve problems, form the basis of most strategy games;

· “cognitive strategies” are essential in order to accomplish game tasks; 

· “attitudes” are of cardinal importance to role-playing games; 

· most games require the use of some sort of controller or keypad, thereby helping to develop “fine motor skills” .
The proof of concept game was designed to incorporate these core elements with additional adaptation for a person with a learning disability. The game is based on 3D animation of a town environment and has completion of one scenario - the Phone Shop. Once in the phone shop, the player can engage with themes and activities such as an instructional video and multiple-choice questions around phone safety. The interaction is audio-based and command driven. In order to address the differentiated learning challenges of the group, simplified text was paired with elaborated audio instructions. The player is also tasked to find jigsaw pieces around the town. Collecting and completing it displays to the player an interesting visual fact or message related to online safety. A web view of a portal for the trainer was also created with a dashboard providing real time player activity and progress.

Due to resource and project constraints in delivering a working proof of concept game, attention was limited to one of the ten key areas, i.e. smartphone safety. Gaming scenarios were developed around mobile phone safety and some of the situations that could ‘go wrong’ or be unsafe. These scenarios were centred in the context of a ‘Phoneshop’ where learners could take their character to ‘repair’ their phone and ask advice from the shop owner. Development of the script for these character interactions necessitated understanding of the varied learning needs of people with learning disabilities. In educational situations, people with learning disabilities may be less engaged with learning tasks, struggle to cope with multiple instructions and be less organised in their thinking and work habits. This necessitates the use of differentiated instructions to ensure diverse learning needs are met (Bender, 2012). The script was therefore developed making use of onscreen text and audio to engage multiple learning styles. The use of ‘superfluous’ wording was minimised and an ‘easy read’ format was used to ensure language was simplified. Additionally, the onscreen text displayed to learners did not match the audio being played simultaneously. This accounted for the learners in the group who were comfortable listening to conversational language, and those that preferred to process information onscreen via simplified text prompts. As a general rule, the text onscreen was ‘cleaner’ and more simplified than the verbal cues given to learners by ‘Jeff’, an interactive character in the Phoneshop (Figure 1).
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Figure 1: Example of Simplified Positive Feedback
In lab five, participants were invited to pilot the proof of concept game which provided them with a sense of the learning experience. Participants were split into two rooms with four machines in each room and were invited to explore the game in pairs or small groups. There were a mix of keyboards with mouse controls, headphones, as well as game controllers and participants were given the option to play the game using either. The LACs were also invited to observe participants, experience and review the game from a trainer perspective.

5. Preliminary Findings
The pilot highlighted a number of interesting practical considerations for development of GBL tools for training learners with learning disability and facilitating interaction with an educator.  The study validated past work about the effectiveness of using GBL to motivate and engage niche audiences, in particular with learning disabilities. By involving the key stakeholders from the beginning of the design process, using the Experience Labs methodology, allowed those involved to feel a level of ownership over the final proof of concept game.  The proof of concept integrates the scenarios gathered from learners to set a realistic context for learning, whilst ensuring that the game remains fun and engaging. The key findings and observations are as follows:
5.1.1 Summary Observation

Eighteen individuals with learning disabilities and seven trainers & Local Area Coordinators (LACs) spanning multiple geographical regions in the East Coast of Scotland volunteered to take part in the participatory design and evaluation of the proof of concept game. Throughout the five months of Experience Labs and group meetings, all learners maintained motivation to voluntarily attend and participate in the sessions and during allocated and unallocated engagement time with their community workers, civic trainers and the researchers.

The LACs felt motivated to make as many Labs as they could to support the learners.  They also reported at the end their surprise about the level of enthusiasm and excitement that participation in the Labs had generated and consistently maintained throughout the participatory design process.

The iterative design approach employed in the Labs enabled the development of concepts that were appropriately tailored to the needs and skills of the young people. Therefore, the proof of concept is challenging to the extent that it attracted interest and ensured continued engagement in the process. 
5.1.2 Learners

Generally, it was reported that they enjoyed playing the proof of concept game, particularly, exploring the virtual work and interaction with the scenarios, characters and mini game in their own time and without assistance from LACs and trainers. In particular, the following assumptions were confirmed:
a) The learning process became more enjoyable;
b) Practical hardware / software compatibility and accessibility challenges needed to be overcome;
c) A generic game would not suit all learners and styles and flexibility would have be considered and built into a production ready game;
d) Learners, LACs and trainers reported the desire to be able to merge their interaction with the issues faced in the game with reflective sessions during allocated group or one to one location focused training sessions. This suggests that the GBL tool would complement and improve cost effectiveness in the way that the training would be delivered (rather than replace altogether).
It was reported that they liked elements of challenge (Figure 2) that were introduced to allow them to make mistakes with feedback within the game and that repercussions would be an additional component that would help them understand and remember some of the more serious mistakes.
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Figure 2: Example of Difficult Questions
It was reported that introduction of rewards and positive gamification elements, such as, a leaderboard of performance (based on predefined game objectives) would motivate them further to progress to the end of the game and complete each task to the best of their abilities.

5.1.3 LACs and Trainers

It was reported that the ability to monitor real time and individual progress, as demonstrated in the proof of concept game, as well as, a facility to customise some of the content in a backend portal had significant value in helping them to be able to facilitate the tool and feel that they were a part of it rather than an observer.
The majority of participants reported a preference to playing the game using game controllers and headphones similar to those on dedicated games consoles that they use at home, rather than using a keyboard and mouse.  This was felt to be more natural and also made progressing within the game easier and more intuitive.

It was reported that trainers that they would find it useful to be able to conduct mini assessments as standalone tasks or within scenarios to be able to gauge individual learning at defined stages within the game.  They also reported that it would provide significant added value if they were also able to control the assessment and adapt them based on how a group or an individual is progressing within the game.  This was so because it would allow them to introduce flexibility to suit differences in individual learning needs reflected by differences in learning styles and variations in learning disability and severity across individuals.
It was reported in the final Lab that trainers felt a complete tool could greatly assist them to educate the learner on a subject that they themselves felt like they needed to learn more about and previously struggled to gauge effectiveness of the training in the real world. It was also reported how they felt that the game had a novel and significant potential to help them teach and engage with larger groups to help improve individual community integration, independence, confidence, early recognition and escalation of issues and eventually contribution, for instance, through volunteering and employment.
LACs and trainers also reported the significant potential for use of a similar GBL tool to assist education of the same subject area and raise awareness of issues for parents, adults and children without intellectual disabilities.
5.1.4 Limitations and Critical Success Factors

A number of challenges that need to be overcome for a future GBL tool for online safety to become more widely adopted are now apparent. Further study on variations of learning disabilities and other related disabilities present across individuals and implications for building a generic game for use by a large scale audience is required to understand how to incorporate flexibility to the game that a trainer can make use of, this point has also long been supported by the research community (Kolb, 1984; Felder & Brent, 2005). Further understanding is needed on getting a balance between language differentiation requirements such as visual aids/language difficulties for people with learning disabilities.  Effective feedback and communication is vital to allow people with learning disabilities to understand complex or challenging Internet safety content. 
During piloting, participants commended the games visuals, characters and environment, any misunderstandings related to in game tasks. Some participants found tasks ‘hard’ on first play through but grew in confidence as the game progressed and they revisited tasks. Some participants highlighted reading of onscreen text to be an issue but support by audio instruction, conversely some participants found it easier to read text onscreen than listen to instructions. This underlines the necessity to address the broad range of learning styles of people with learning disabilities – the need to use simplicity and repetition to reinforce learning are key to future success. 
Future development will also require greater understanding of the potential for this technology to decrease engagement with health & social care services with complex safety and exploitation problems resulting in lower costs to the health sector, social care and other civic bodies. It will also be important to track any reduction in personally perceived vulnerability with the web and social media of the young people with learning disability. Success will depend on a number of key project developments focussed on further development of the game from prototype to a live commercial version, complete with additional elements such as scenarios and other key focus areas identified during the initial participant engagement. Critical to future development will be the gathering of further evidence of improved understanding/increased ‘self-sufficiency’ in using internet/social media safely by people with a learning disability.
6. Conclusions and Future Directions
This study set out to identify and present an alternative approach that uses an immersive GBL tool to train and influence the behaviour of young people with learning disabilities. The study developed a proof of concept tool that allows community, acute health/social workers or guardians to educate and monitor the online vulnerability and safety of a young person with a learning disability. Evaluation of the proof of concept game validated the main assumptions and identified a number of limitations and success areas that need to be addressed before significant uptake would be possible.

People with learning disabilities do not always have the knowledge or understanding to make healthy choices, and are reliant on others for support – this is equally true when making use of the Internet. The attitudes of paid carers are therefore vital and these will depend on their own background, training, motivation, and understanding. People with learning disabilities living alone or with minimal care may not always have adequate support to help them make positive choices about their ‘online health’. 

Further development of the GBL tool could assist in centralising expertise and knowledge of Internet safety which is geographically fragmented and reliant on highly specialised expertise and training input. In turn this may remove reliance on ‘on to one’ training or provide a tool to assist trainers to engage with larger groups of people with learning disabilities who require support to stay safe online. A game also serves to reduce the need to expand remits of trainers or support staff who may not have the individual expertise necessary to cover key areas of Internet safety training effectively. 
As mentioned in the outset this case was made from national policy in Scotland, however, these issues and challenges are faced across the UK, other countries across Europe and beyond (Saridaki, Gouscos and Meimaris, 2009). The Keys To Life Implementation Framework and Priorities, 2015-17 (Scottish Government, 2015) outlines four strategic outcomes for people with learning disabilities: a healthy life, choice and control, independence, and active citizenship. Further development of the game can contribute to the success of these outcomes to impact on wider learning disability strategy.
A Healthy Life: facilitating involvement in the Internet and ‘online lives’ reduces health inequalities by promoting inclusion and encouraging participation where people with a learning disability may routinely be unable to take part in their own home with confidence. Choice and Control: acknowledging this and developing training/interactive solutions can assist people with a learning disability to have greater influence, options, avoid exploitation and abuse online. Independence: increasing skills and competency through game based engagement can improve capacity for learning & understanding Internet safety. Active Citizenship: this will leave people with a learning disability better connected and fully included in an aspect of daily life that is increasingly important. Giving parents the skills to go online safely not only gives them greater control and safety in their own lives, but also assists them to improve their understanding of online safety issues faced by other to provide support mechanisms for those they care for.
It can be concluded that the use of a GBL tool has significant instructional and engagement potential to all key stakeholders, particularly learners. It also offers significant potential in the area of online safety and social media to contribute to social impact and reduced costs in supporting, treating or processing avoidable situations by public sector and emergency services.

Use of a participatory design approach to gather, validate requirements and assimilate ideas by involving young people in the design of a GBL experience offers a number of advantages, particularly, with regards to consistency or support, engagement throughout the process and post training. More research may be required to understand how to bridge the gap in informal and experiential learning with education with learning disability pedagogies, however, the approach outlined in the study appears to validate theoretical perspectives on effective use of GBL.  More research is needed on how to engage educators and community workers more effectively through a GBL tool so that they can be empowered to manage the learning process for individuals and groups they teach. There is scope to apply similar approaches and tools in the education of people without learning disabilities about avoiding risks in the use of social media and online safety, so this is an area worthy of further study. Finally, game developers and the research community need to identify new ways to unlock the potential for applying GBL in educating about difficult, personal or complex subject matters, particularly in the area of learning disabilities and other intellectual disability. Addressing these areas in further studies would provide valuable contributions to knowledge and improve understanding in this field to the research, game development and commercial sectors.
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