 Disabled Learners’ Experiences of E-learning
Abstract: This paper provides an overview and initial findings of the LExDis project which is exploring the e-learning experiences of disabled learners within a UK university in order to increase understanding of the many complex issues and interactions introduced by disabled learners’ requirements for accessible e-learning, compatible assistive technologies and effective learning support. The LExDis project is relatively unique in that it is using participatory methods to enable the disabled learner’s ‘voice’ to be heard. By giving voice to their experiences it is hoped that authentic, rich and meaningful examples, stories and illustrations can be created that help to inform the practices of lecturers and support staff.
Introduction
The overarching aim of the LExDis project is to explore the e-learning experiences of disabled learners within the University of Southampton in order to increase understanding of the many complex issues and interactions introduced by disabled learners’ requirements for accessible e-learning, compatible assistive technologies and effective learning support.  The project is supported by JISC
 and along with six other projects is exploring the e-learning experiences of learners. The need for LExDis was highlighted by previous JISC supported studies of learners’ experiences (Sharpe et al 2005, Creanor et al 2006, Conole et al 2006), which identified the value of learning from the particular issues that applied to disabled students, noted the near impossibility of ascertaining a disabled learner’s experience solely from observable behaviour and recommended further studies. Some important issues would not be fully understood or illuminated by a general study of a cohort that included only one or two disabled students. At the University of Southampton, the percentage of the total student population that is registered as disabled (or having an additional learning need) is roughly 8% compared to a national average of around 5%. Recognising that disabled students are not a homogenous group, students with a wide range of disabilities and experiences of using e-learning and assistive technologies at Southampton, are being included in the study in order to:

· Explore and describe how disabled learners experience and participate in learning in technology-rich environments

· Investigate the strategies, beliefs and intentions of disabled learners who are effective in learning in technology-rich environments and identity factors that enable or inhibit effective e-learning

· Develop user-centred methodologies for eliciting the e-learning experiences of disabled students and disseminate these widely in order to promote a participatory approach to designing and evaluating e-learning

· Make recommendations for those involved in designing learning systems and developing support services for disabled students based on our understanding of their diverse needs, experiences and preferences.

The LExDis project started in March 2007 and continues until February 2009. It is building on the outcomes of the completed Learner Experiences of e-Learning phase 1 projects, liaising with relevant concurrent projects and sharing relevant information and project outcomes. It is contributing to the field of knowledge by developing user-centred participatory methods that produce rich in-depth descriptions of the e-learning experiences of disabled students and help practitioners, support staff, managers, learners and developers address with some confidence the issues faced by disabled students in higher education.  

Research Questions

The project aims to focus on the following questions:

· What choices are disabled learners making in their study strategies e.g. about when and where to study, with whom, and using what technologies and services? How do these choices impact on their experience of e-learning? e.g.:
· How do disabled students’ experiences of accessibility of e-learning affect their choices?

· What are the critical moments in disabled learners’ experiences of technology for learning e.g.:

· What knowledge do prospective students who have declared a disability and their technology assessors have of the assistive technology and training needs for a specific course?

· What is university staff’s knowledge and experience of how to support new and existing students using e-learning in conjunction with existing/new assistive technologies?

· How do institutional policies facilitate access to technologies, and positive choices about learning with technology and how well do institutional systems support different kinds of disabled learner? e.g.:
· How do universities support both generic e-learning technologies and specialist assistive technologies?

· How are highly skilled disabled e-communicators being supported? What can be learned from their experience? e.g.
· What is the relationship between highly skilled disabled e-learners and highly skilled disabled technology users in other aspects of their life? 
· How are disabled learners personalising their learning tools and environments, and how are they involving ‘personal’ assistive technologies in their learning? What kinds of personalisation and adaptation would they value in their learning? e.g.

· What are disabled students’ experiences of interactions between assistive and e-learning technologies?

· The use of e-assessment, e-portfolios, social software and mobile learning. 

Background Research
Fuller et al. (2004) investigated disabled students’ learning experience in the UK and noted that, although in 2000/2001 almost 5% of students self assessed as being disabled, the actual number may be closer to 10% as there is no obligation to disclose. Nearly one in five students they surveyed were claiming Disabled Student Allowance (DSA), while nearly two in five had consulted the Disability Coordinator. Nearly half the students reported barriers connected to their disability, which impacted on their learning in lectures and nearly one in five students reported barriers to using public IT facilities. Their research highlighted the need for both variety and flexibility in all aspects of teaching and learning, as what worked for one student may not be a good option for another. Previous JISC learning experience studies have acknowledged the importance of addressing the experience of disabled e-learners and provide an important context for the LExDis Project. For example, Sharpe et al (2006) reviewed the impact of individual differences and noted that a disability can dominate the experience for the individual, along with prior experience and ‘attitude towards using computers within learning’. Some disabled students had highly specific and contextualised difficulties with work in a blended environment. Some benefited from catching up when they have to unavoidably miss sessions, having materials available in flexible formats, the reduced emphasis on note taking in class and the anonymity of online interactions. Disabled learners may therefore have different experiences in ‘the same’ learning situation and different requirements to be an effective learner. They note that The ALERT (Accessibility in Learning Environments and Related Technologies) project 
 makes recommendations for supporting students with course notes, which would seem to be of benefit to many students, not just those with disabilities and that this view of an inclusive approach that takes into account the needs of all learners is growing in popularity. They refer to Draffan and Rainger’s (2006) model for an inclusive approach to the identification of challenges to blended learning as a means to identify educational accessibility issues to move towards a more all-encompassing learning approach that embraces the needs of learners, regardless of a defined disability. This provides a starting point for the identification of mismatches between the interactions used to facilitate learning and the individual characteristics and/or needs of the student. The LXP project report
 concludes: “In a climate where it is important to provide equal opportunities for all … Technology is constantly re-invented and repurposed to support learning activities and there is a complex co-evolution of tools and their use resulting in significant changes in the way students are learning, which we need to take account of in the way we support learning and the institutional environments we provide." It is therefore also important to consider how and to what extent ‘’outdated’ assistive technologies can support disabled students using ‘new’ e-learning technologies. In addition to the JISC studies, a small number of studies have begun to explore some specific aspects of the disabled e-learner’s experience. For example, Draffan et al. (2007) surveyed the use of and satisfaction with assistive technology by students with dyslexia in post-secondary education. They posed a number of key questions that can only be addressed by an in-depth study of individual students over the course of a programme of study including: a) do students receive the hardware and software that is most appropriate to their needs?; b) How do students actually use the systems that are provided for them?; c) Are they using these systems to their full potential or would they benefit from training? In countries such as America, Australia and Canada there have been a few small-scale surveys of disabled students’ use of technologies in higher education (Goodman et al. 2002, Leung et al. 1999 and Fichten et al. 2000). In a

review of these studies and other primary and secondary sources of evidence Seale (2006) found that there has been very little consideration of the interaction between assistive technologies and e-learning and that the value disabled students place on being able to access generic e-learning technology is influenced by the extent to which it enhances their independence, facilitates their learning needs and enables them to use their additional specialist technology. Negative experiences of e-learning can include the lack of accessibility and availability of generic technology and of specialist technology and the bureaucracy of systems for assessing and providing specialist technologies which means that students can take a long time to get assessed and the technologies can take a long time to arrive. Wald
 has worked with staff and students at 40 HE institutions to identify factors that may affect disabled students’ e-learning experience. Based on our research and experience the authors therefore anticipate that some of the factors that disabled students’ may find impact on their e-learning experience may include: complex interactions between assistive technologies and e-learning (including course specific issues and issues of anxiety and fatigue); previous assistive technology experience; assistive technology availability and funding; staff knowledge and expertise; accessibility of courses, assessments, facilities and resources; availability of online information for those unable to attend; the role of online communities in offering peer support to those learners who experience feelings of isolation because of their disability or lack confidence in face-to-face communication.
Research Methodology

The LExDis project is using a "participatory" (Chappell, 2000, Kitchin, 2000) research methodology, with a focus on the learner voice’: Disabled students are therefore involved as consultants and partners not just as research subjects and help to identify and (re)frame the research questions; work with the researchers to achieve a collective analysis of the research issues and bring the results to the attention of each of the constituencies that they represent (disabled students, HE staff). Following consultation with the project participants (disabled learners), a variety of approaches to eliciting the learner experience are being used that build on techniques used in previous JISC projects:

· Defining what ‘effective’ means relative to learners’ own goals and self-perceptions, and the difference technology has made to their experience of learning;

· Combining phenomenographic and ethnographic approaches;

· Eliciting learner narratives through audio recorded semi-structured interviews and identifying uses of technology through written and audio logs;

· Using artefacts (e.g. blogs, e-portfolios, wikis) actually produced by learners as a means of helping the learner to reflect in depth on the technologies used, their learning strategies and social and learning impact; 
Feelings and beliefs will need to be teased out from the questions that are set at interview. The significance of focusing on beliefs is that if disabled learners are effective e-learners, it may not be completely explained by their level of skill or confidence. It may be in part due to their beliefs about their ability to be an effective e-learner or technology user as well as their beliefs about the relative benefits to using e-learning. Given that beliefs are often implicit and rarely explicitly verbalised the authors would recognise belief related statements made by LExDis participants if they refer in anyway to the benefits (or not) that using assistive technologies and e-learning has for them or if they refer to their ability (or not) to use these technologies.  These statements may be offered as statements of fact by the participants, rather than something to be questioned or disproved by us or them. It does not matter if these statements are true or not, what matters is the extent to which participants' experience of e-learning appears to be influenced by the beliefs contained within them.

Project Deliverables

LExDis will not only provide a robust methodology for the research and innovative accessible methods of dissemination, but will also provide clear guidelines as to the enhancement of effective e-learning for teaching and support staff, developers and policy makers.  This project will have an important impact on wider participation and ease transition issues for those requiring equal access to on-line teaching and learning. The deliverables of the project include:
· 30 case studies describing disabled learners’ different experiences of learning and the role e-learning and other technologies plays in those experiences;

· A summary report detailing how the research questions have been addressed and drawing out lessons learned from the particular institutional context;

· A brief methodological report outlining the tools and techniques used, together with any tools developed and any transcripts produced;

· A critique of the chosen methodology;

· Recommendations and guidance for practitioners, support staff, institutional managers, learners, content providers, instructional designers, technical and program developers.

For dissemination a project website with a blog has been established
 and information is also available through a wikki which is also used for communication with the other JISC learner experience projects. The LExDis website is providing examples of learners’ uses of technologies and will provide searchable information.

Project Implementation Details

The project began in March 2007 and the first task was to obtain formal ethics approval before recruiting disabled students and involve them in framing and re-framing the research questions as well as agreeing a methodology and establishing strategies for creating the case studies in partnership with disabled participants. The project has successfully completed Phase 1 in which the authors hoped to learn whether and how the research questions should be adapted to be used as part of learner interviews to be held in Phase 2. For confidentiality reasons the email addresses of the disabled students could not be provided to the LExDis team by the university and so it was important to gain the trust of student support services to agree to email students on our behalf and gave the research credibility in the eyes of the students. This consultation process added time and involved compromise but was important. It highlighted the value of choosing suitable terminology, particularly for students who have specific learning disabilities (e.g. dyslexia) working with the ‘Learning Differences Centre’ who might not respond to a request for ‘disabled students’.  Disabled students on the advisory group also provided their advice. To help ‘humanise’ the research, contact details and photos of the researchers were put on the project web site. The following short email was agreed and sent out to students.

 “The University of Southampton has just received funding for the LexDis project which aims to explore on-line learning, technologies and support strategies. We would be really grateful if you could help shape this new research study as it will be a chance for you to make a difference to the way we can support on-line learning. What is unique about this study is that students (you!) are in control! We need your experience and expertise to tell us what matters to you regarding technology and learning. All you need to do is go to the following webpage :( URL was provided) and spend a few minutes selecting some questions and ways of sharing information that matter to you the most. You will be rewarded for your efforts and it will be totally confidential. Information regarding the next stage of this student led research is on the website with an opportunity for you to express an interest in being involved further.”

A4 posters and small B5 handouts were also provided to student services, the Learning Differences Centre and the Assistive Technology Service. The email, poster and handouts directed students to a web page with information and initial questions.  This system provided for a totally anonymous reply by use of an accessible form sent to the Project manager via e-mail. Those who replied were given access to a hints and tips page while those who wished to participate further were given a chance to provide their e-mail address. 

Some Findings

Despite the fact the emails were sent out just before and during the summer examinations, 54 students responded to the questions provided on-line during Phase 1 and 46 left an e-mail address to be contacted. There was a mix of gender and undergraduate and postgraduate degrees being undertaken. As anticipated, the majority of responses were from students with dyslexia and so students with a wider range of disabilities were subsequently targeted. On the web page students were asked “These are the questions we would like to have answered in Phase 2 of our project.  Please could you tick the ones you feel are important? Then add any comments, additional questions or changes you would like to see in the text box below the questions”. The questions in order of importance rated by 54 students were:
· How do you use technology (including assistive technologies) to help you study? (Q1)

· How do you feel about using technology to help you learn? (Q3)

· How are you supported with regard to your on-line learning and use of assistive technologies (e.g. friends, family, university) (Q6)

· In what way do your assistive technologies affect how and what you learn? (Q2)

· How do you use technologies for social networking and are they sometimes linked to your learning? (Q5)

· How do you feel about the support you have received? (Q7)

· Are there particular moments or events that have changed the way you have used technology in your learning? (Q8)

· Are successful assistive or enabling technology users also successful on-line learners? (Q4)

The students tended to answer the questions rather than comment as to how they could be worded to make them more understandable or to their liking.  It would therefore perhaps have been better to use wording such as, "The questionnaire has no right or wrong answers.  It is your opinion that matters ..." Student comments included:
· Q4 is quite tricky to answer because I’ve never really spoken to other AT users, so can only answer from a personal view. I felt generally the questions seem tricky to answer because they have quite a wide scope. E.g. Q2 I can’t think of where to start with this

· Question 4 was quite difficult for me to understand what you meant. Not being a techno-buff at all it would be easier for me if the terminology was explained.

· Some of these questions would be answered in a negative manner, but I feel all are important

· There is a good variety of questions here. The ones that I have ticked feel appropriate to the way that I have used technology throughout my course. You could ask a question such as “how do you feel technology resources could be improved to benefit you” or something along those lines as it will enable different points of view to be expressed to develop for the future

· “Do you think technology helps you to better understand things and study” as a suggestion for alternative question

· I think all of those questions are important-can definitely think of some critical incidents within learning (Q 8), but learning from them is quite complex, as you’re not just dependent on yourself, you’re dependent on others changing their ideas

Comments also suggested alternative questions or ways of asking questions in the interview e.g.

· How are you supported with regard to your on-line learning?   Is this different when compared to the support you have for the use of assistive technologies? (e.g. friends, family, university) What techniques provide most help? (on-line guides etc) and what kind of support would you like that is not currently available? 

·  What are your feelings about using technology to help you learn?  (Would you cope without using technologies?)  Generally, do you have any difficulties or worries when using technologies as part of your learning?

The last ranked question: “Are successful assistive or enabling technology user’s also successful on-line learners?” was  hard for students to answer themselves as their perceptions of success are complex and so any relationship may need to be inferred. At later meetings with a few of the students it became clear that several questions needed to be divided, some required clarification and most were better suited to face to face interviews. 

Ways students might share their thoughts and experiences about the technologies they use in order of importance rated by the 54 students were: 

· Links to your existing resources (e.g. a wiki, PowerPoint presentation, web page etc);
· Audio or video recordings e.g. podcasts etc.;
· Contributing resources to the LexDis website;
· Links to an on-line blog (one you set up or one we provide for you.);
· Reflections on particular moments or events that have changed the way you have used technology in your learning.

Comments included

· podcasts don’t really hold my attention for long;
· I might change the question to experiences or learning environments that have changed the way you use technology. If you have been at a school where IT is integrated into learning you are more likely to be used to or comfortable with using in day to day learning;
· If I’m busy writing a blog I’m not studying and for part-time students it’s hard enough to fit study in anyway with the rest of life’s commitments;
· Re blogs: I find reflection very useful- whilst I’ve reflected on my learning experiences a lot, the only public reflective piece I’ve done is full of the positives, as it had to be positive.
From the comments that were provided, the second phase of the project developed with relative ease as students appeared to be very keen to share their experiences. Participants in phase one were unsure about the ways in which potential participants in phase two might wish to share their thoughts and experiences, so this element will require iterative development as Phase two progresses. The outcomes of phase one have been shared with those who have participated in Phase 1, the Student Service departments and the Advisory Group for the project. Many of the students taking part in Phase 1, as they went through the questions often offered up ideas related to their e-learning and use of technologies:

· Few were overawed by the e-learning technologies and most thought of them as tools and were often critical in a constructive manner - The School (dept) VLE for ease of use versus Blackboard. 

· Interactive materials were helpful and some students went off to seek them elsewhere on the web.  

· Discussion tools were an issue - some preferred the ease of use offered by Facebook or email.  

· Planning ahead was important, as there was a lack of appreciation that more time may be needed to work with materials using Assistive Technologies. 

· Many felt that too many PowerPoint slides in one go was not helpful e.g. over 50! Often too cluttered and not speech friendly. 

· There were not enough bite sized learning objects and modules need to be more digestible!   Those using Assistive Technologies have to take breaks as listening to text with a computer voice is not always relaxing!

Issues that arose also included:

· E-learning and assistive technologies as terms are either meaningless to disabled students or understood differently

· While incentives for participation offered included an Information fact sheet  for phase 1 (the unknown potentially high numbers prevented financial incentives)and Gift tokens for Phase 2,  a strong motivation for participation was a desire to do something that could benefit others and this adds to the feeling of responsibility that the researchers have, to deliver on this expectation. Many students said that they were pleased to be helping other students and making staff aware of some the strategies they use for their on-line learning.  Students also requested Reference/certification confirming participation, that might be helpful for their future career (e.g. job applications)

· Most students don’t want to be videoed 

· The disabled students seen so far show all the signs of following the patterns of use of technologies described in the JISC phase 1 studies using a wide range of students 

We analysed the types of issues that the 14 female students and 16 male students mentioned in their interviews, in e-mail, Skype and MSN discussions. Most students were between 21-24 years old when they began the project and all students admitted using a variety of assistive technologies ranging from scanners or specialist software to a wide range of mobile technologies from the obligatory mobile phone to a Nintendo Lite DS  for ‘brain training’. Ten students were either in their final year of a three year course or a postgraduate, four were in the final year of a four year course and six were in their second year.  All used their desktop or laptop computers daily and were also on-line every day. Several wanted to say every hour.  17 students said they spent more time studying at home or in halls of residence than at the university. All had customised their computer in some way. The majority changed tool or menu bars and print size. Equal numbers had adapted their mouse, colours and icons to suit their preferences. Facebook and MSN were the favourite tools for communication on-line and Google, wikis, on-line electronic journals and other learning materials were used regularly with specialist curriculum sites offering further options.  

Many students said they had a high level of confidence in their skills when using computers and on-line learning materials, which is perhaps related to age, the type of courses studied and the amount of time spent at the university.  However, some admitted this was because they used applications they already knew well, as having to learn new skills took more time. Analysis of the types of learning materials that required the use of specialist software or hardware indicated that a third of the students used scanners with optical character recognition software and screen reading or text to speech to read Adobe PDF documents.  11 students needed to use a range of specialist or additional technologies to view documents on the screen and five changed the font type and font sizes when working with documents.  Ten students recorded lectures or made notes on their recorders and all the students said they were grateful for notes provided on the intranet – usually on Blackboard.  

However, some PDFs and PowerPoint slides were not accessible with mention of cluttered content, a lack of screen reader access and colour contrast levels proving an issue.  Three students with dexterity, hearing and visual difficulties mentioned their inability to use certain media players, on-line podcasts and videos.  Some on-line players require extra scripts to allow for keyboard access and transcriptions or captions need to be offered for podcasts and videos. Some courses resulted in more access issues than others where students were depending on certain type of assistive technologies.  It is harder for a blind student to cope with mathematical formulae or graphs and images on-line when using a screen reader.  The learning materials may require some reformatting, use of a further application, or alternative text.  

Students’ use of technology ranged from ‘low’ to ‘high’:

· Some use very low amounts of technology. The base level seems to be email, SMS and Internet – all students use these to some extent. These students often struggle with technology particularly at first.

· Some draw upon a range of asynchronous technologies, such as mailbases, RSS feeds and so on, but do so for information gathering only. These students do not necessarily use social network software, though and choose not to socialise online.

· Some use Facebook and MSN Messenger for communicating socially, and these tools are then adopted for their learning.

· Students that are on courses that involve computing have the highest demands on university resources, and often do not have their needs met. These students will have specialist software that they require, for example C, Java, etc. They will also not only use the software online social learners use, they may also use other technologies such as Skype to communicate. An issue that students in this category have is the limited places in which the specialist software they need is loaded. They also find they have to use their own equipment because of limitations in the specification of university machines.

· Some students use additional technology to their university peers due to drivers in addition to their social network inside the university. These can be technologies used in friendship networks from before they started university. These technologies will be quite various, depending on a range of factors. For example, students from countries where there broadband is uncommon may use MMS and SMS texting as the dominant mode. Other students who have a network that runs across several time zones may use blogging as a communication medium. Other factors driving the use of additional technology may be an identified special need, such as dyslexia. (NB: this category may be further subdivided as the data expand)”  

Students appear to be highly flexible in their use of the internet and are  aware of what is required when working with search engines, websites and on-line research journals, avoiding Wikipedia and other lest trust worthy sites.  They, for example, tend to use Facebook for social collaboration and texting as well as e-mail and MSN.  They stick to the other forums offered by tutors for work but sometimes complain about tutors’ use of Blackboard as a simple dumping ground at time.  Tutors are usually contacted via e-mail rather than social networks.  Some use Facebook for linking up with specific groups related to their research (postgraduate). They report more use of the internet and technology now at university compared to when at school.  The DSA has had an impact on their ability to gain access to this technology and sometimes with their knowledge and confidence. When, where and how they study entirely depends on where the best access to the internet can be obtained – if they have access at their home base this is often the favoured place for studying.  Times seem to vary but many of the postgraduates mentioned working at weekends etc. With regard to making use of technology for learning in ways that are not expected or supported, they download and make wide use of small, free applications for very specific reasons during their studies.  They tend not to seek training unless it is offered as part of the DSA, but work through on-line support facilities, learn from mistakes or chat to friends and on forums. They personalise and adapt their tools and environments by mainly changing the desktop settings, web browsers, setting up IGoogle type spaces. Two participants are using specialist mice. With regard to the strategies, beliefs & intentions of disabled learners who are effective, most feel the technology has been invaluable and essential for their studies, whether it is chosen technology that is free, social and portable or items that have been provided through the DSA (assistive technologies).  They see the technologies as tools and accept that they are high end users accessing the internet daily if not hourly. They set up strategies that speed their access to web based information to help with research, spelling, vocabulary etc. When asked about particular moments and events that change the way they use technology in their learning, they mention use of e-mail, the web (spell checking, vocabulary and research) and Google Scholar, Excel, or acquiring technology from DSA (e.g.  computer and an onscreen keyboard, Dragon NaturallySpeaking, Inspiration etc.) One participant said learning about new technologies from other students was important for them and another said just using technologies and having Blackboard so you can go back over lecturers etc. 
From the personal accounts of technology use and associated interviews 31 different types of strategies were identified that students adopted and devised when using technology to support their learning (See Table 1).
	Strategy/issues

Categories
	Number of

different strategies
	Examples

	Icon changes
	2
	deleting desktop items

	
	
	making own icons

	Menu changes
	3
	using text menus rather than icons

	
	
	using Quicklaunch bar

	Recording data
	10
	recording anatomy flash cards

	
	
	using DS40 for podcasts

	Spell-checking

and vocabulary
	4
	using Wikipedia to spell check & provide meaning

	
	
	using dictionary & thesaurus online with medical addition

	Using Blackboard
	9
	jumping between Blackboard, web & Sussed

	
	
	Blackboard desktop changes

	Note making
	7
	using Onenote for jottings

	
	
	using a Neo for library work

	Using search engines
	6
	advanced searches using symbols etc.

	
	
	adding internet search to Word

	Browser options
	8
	using Opera

	
	
	choosing Firefox for layout

	Using electronic resources
	10
	specific searches in journals

	
	
	using Google books &Google Scholar

	Remote access
	2
	using VPN from home

	Backing up

data
	7
	using USB hub

	
	
	using hard drive and university server

	Folder, file and

document management
	5
	using Groove to share files

	
	
	using Idea Rover for literature review

	Mouse options
	8
	using a quill mouse

	
	
	moving from Windows Vista to Mac OS Leopard

	Keyboard options
	14
	keyboard access to Flash audioplayer

	
	
	keyboard shortcuts for Moodle and other programs

	Speech recognition
	4
	using Dragon for transcribing recorded notes

	
	
	using Dragon with VLE and on-line application

	Scanning and OCR
	3
	using Kurzweill and scanner to read handouts

	
	
	using scanner in library

	Alternative output options
	2
	using Perkins Brailler

	
	
	text to OCR for text to speech in OneNote with Narrator

	Online presence
	6
	using blogs for reflection

	
	
	put course photos on FaceBook

	Mobile phones
	11
	using mobile phone for recording

	
	
	using a mobile phone instead of a PDA

	Synchronous communication
	9
	using MSN in FAceBook

	
	
	using webcam for communication

	Planning and organisation
	9
	IPAQ synchronisation with calendar, contacts & documents

	
	
	Inspiration for planning

	Remembering items
	7
	using StickyNotes

	
	
	Novell Groupwise used for diary and calendar

	Font changes: size and type
	5
	enlarges fonts on menus

	
	
	using Verdana font for all text

	Colour
	7
	choosing Windows themes

	
	
	adjusting colour on Windows PC

	Multimedia
	11
	Impatica strategy to go back on lectures

	
	
	using podcasts to help learning

	Viewing items
	11
	viewing items on two screens

	
	
	taking eye rest breaks from screen

	Using Presentation tools
	11
	using Inspiration with PowerPoint

	
	
	using flash move screen grab software

	Language
	5
	using Google to search for complex words

	
	
	customising the language bar

	Word processing
	14
	using Autocorrect

	
	
	using the prediction in OpenOffice

	Referencing
	7
	using EndNote with JSTOR

	
	
	using Word tables for references

	Accessing pdf’s
	7
	using TextHelp to read pdf’s

	
	
	using a scanner with IrisPro


Table 1.

Issues Unique to Disabled Students

Three issues appear particular to disabled students: Having to cope with new assistive technologies to assist learning at the beginning of a university career, having less time compared to other students to work online due to time taken up coping with issues related to disability and the need to juggle technologies more effectively and in an agile way to assist learning. 

Most students learn about the main technologies used for reading and creating text whilst at school and become competent users by the time they have reached university. They have no need for additional assistive technologies to work with these software packages. Those students who have specific learning difficulties and are taking part in the LExDis project have only received their assistive technologies once they have reached the university.  One student commented that: 
" So, that's why, when I got all my software in autumn last year, and they said: "You need to have your training on this" ... I did feel like I was doing 2 courses and that was, frankly, too much. I had to stay with my old bad habits because I just didn't feel I had the time to take out to learn something new to help me. It was a vicious circle, really... but having had the training on it now, it's just amazing the difference it has made to my thought processes, time management and organisation; knowing that I can stream-line my time and that my focus is much more definitive. Whereas,  before, I would just re-hash and re-hash and keep going expending a lot of time and energy but achieving very little in the process which was very frustrating."

The lack of time is a recurring factor in the lives of disabled students and it is often used as a reason for choosing certain technologies and perhaps for not taking part in some social networking applications. Comments include:
"It takes time for me to adapt things into electronic /format myself. So I often choose questions not just based on interest, but on the ease of accessing the material."

“it’s easier to have typed notes and scan them, or downloaded notes, than it is to sit and hand Braille everything."

“It's great to have these resources available. Without them, it would be a lot harder to study and take a lot more time."

“I never got round to manage my time correctly enough to use the scanner."

" … that’s why I never really got to grips with Dragon too much, because it was quite good, but I didn’t have the time. It was only now and then that I had an essay, and when I did have it, I had to get on and do it. I didn’t really have time to learn it… Maybe, if I’d organised my life better, I could have learned how to use Dragon in the time that I was doing my essay, but then it didn’t seem as important."

" I use a computer – I try to use it every day. I enjoy it, but it’s the time factor. If I’ve been nursing all day, on placement, I just quickly check my emails, then switch it off."

" I have difficulties when presented with new technology and little time in which to learn and utilise it. Sometimes it feels new technology prevents the effective learning of material."

“I started off with a wiki, but don’t really keep up to date. I started a blog, but don’t really keep it up to date."

Students require the ability to cope with a mix of technologies that suit their preferences even without training or guidance and a willingness to change around even though it has been shown that it often takes those with disabilities longer to cope in on-line learning situations with additional technologies:
" There are lots of different places in which I learn. If we are required to be networked for a computer workshop, for example, there generally aren’t places you can plug in a laptop with assistive technology in. So, then you are reliant on whatever assistive technologies are available on the network generally, which is not very much... With that, I would tend to use Magnifier or ZoomText. That’s where the three environments come from. My laptop has Supernova, Assistive Technology Service has ZoomText and Jaws, and universities computers have Magnifier."

"just got introduced to yEd Graph Editor last week and it absolutely wipes the floor with Inspiration. I have really changed my mind about spider-charts/mind maps now. It's got all the bits I wished that Inspiration had and it's free! Sorry, a bit of a geek frenzy there but it's so cool to find a programme that does what it should - and a free one too :)"

" In order to make things quicker online, I’ve added an extension for my mouse. It’s really cool. Basically, if I right click drag up then I get a new tab, if I right click drag to the left I can go back. It doesn’t sound amazing but it helps me."

"I felt that having access to a ‘computer’ available for me to use all the time would enable me to keep a note of what I need to say or do when it come to my mind as I have short term memory problems... Having a smart phone basically allows me to carry a mobile phone, personal organisers, and laptop and mp3 player all in my pocket! I can access information, or do work anytime I please! I've even sat in nightclubs writing essays! - having the ability to sync the phone means all my information is up to date with the records on my computer. If I have something I need to be doing or attending my phone will alert me... Obviously like you do on a normal mobile phone I play with the backgrounds and ring tones. At the moment I have scatman as my ring tone! I have some voice commands set but they're often difficult to use in noisy places. I can change the font size easily and this can often be useful if I'm tired"

Conclusion

The LExDis project is using participatory methods to enable the disabled learner’s ‘voice’ to be heard and to create authentic, rich and meaningful examples, stories and illustrations to help inform the practices of lecturers and support staff. Initial findings indicate that while disabled students e-learning experiences are often  very similar in many ways to those of non-disabled students, three issues appear unique. These are: having to learn about new assistive technologies to assist learning at the beginning of a university career; having less time compared to other students to work online due to time taken up coping with issues related to disability; and the need to juggle technologies more effectively and in an agile way to assist learning. The project has shown that the issues that have arisen for many of the students have been related to the notion of personalisation and the need for more time to access materials.  One of the implications for network managers is the need to allow users to alter not only font types and sizes but to allow for the availability of Windows and Mac desktop and accessibility options with colour, magnification and other features enabled.  Where access to materials occurs in different environments or have been difficult to adapt, students have had to become agile users of a range of technologies.  Instructions for developing accessible materials can be complex and take time to learn, such as those offered by Adobe Acrobat where the PDF guidance covers 86 pages and appears daunting in its content.  However, there are alternatives and applications that can help with checks. If learning materials and resources are not easy to use or accessible with the use of assistive technologies, there are cost and time implications when seeking human support, presenting barriers to learning for disabled students. The results from the LEXDIS project offer examples of empowered choices being made by disabled learners; for example, choosing not to access support because they have a preference for learning by trial and error. The data also suggests areas that would be worthy of further exploration in terms of understanding whether or not the decisions made are actually empowered ones or not. A good example of this would be the decision not to access support to learn how to use assistive technologies for fear that it will take time away from learning. A greater exploration of this dilemma or catch-22 for disabled learners would enable practitioners to evaluate potential implications such as the possible need for support services to acknowledge the fears regarding time, but also provide meaningful and relevant information about how much “time” might be saved in the long run in terms of efficiency and improved learning outcomes. The LEXDIS results therefore build on existing theories and discourses regarding inclusion, but also challenge us to expand our understanding and application of these theories.
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